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SCHEME OF INSTRUCTION & EXAMINATION 

B.E. (Automobile Engineering) III – SEMESTER 

 

S. No. 
Course 

Code 
Course Title 

Scheme of 

Instruction 

Scheme of 

Examination 

C
re

d
it

s 

L T P/D 

C
o

n
ta

ct
 

H
rs

/W
k

 

CIE SEE 

D
u

ra
ti

o
n

 

in
 H

rs
 

Theory Courses 

1 MC111PO Indian Constitution 2 - - 2 30 70 3 - 

2 HS201EG 
Effective Technical 

Communication in English 
3 - - 3 30 70 3 3 

3 HS202CM Finance and Accounting 3 - - 3 30 70 3 3 

4 BS205MT 
Mathematics-III (PDE, Probability 

& Statistics) 
3 - - 3 30 70 3 3 

5 ES211CE Engineering Mechanics 2 1 - 3 30 70 3 3 

6 ES214EC Basic Electronics 3 - - 3 30 70 3 3 

7 PC223AE Fluid Mechanics and Machinery 3 - - 3 30 70 3 3 

8 PC224AE Thermal Engineering 3 - - 3 30 70 3 3 

Practical/ Laboratory Courses 

9 PC252ME 
Machine Drawing and Modelling 

Lab 
- - 2 2 25 50 3 1 

10 PC253AE Fluid Power Lab - - 2 2 25 50 3 1 

 22 01 04 27 290 660  23 

 

HS: Humanities and Social Sciences BS: Basic Science ES: Engineering Science 

MC: Mandatory Course   PC: Professional Core 

L: Lecture T: Tutorial  P: Practical  D: Drawing 

CIE: Continuous Internal Evaluation  SEE: Semester End Evaluation (Univ. Exam) 

PO: Political Science, EG: English, CM: Commerce, MT: Mathematics, CE: Civil Engineering,  

EC: Electronics and Communication Engineering, ME: Mechanical Engineering, AE: Automobile Engg. 

 

Note: 

1. Each contact hour is a clock hour 

2. The duration of the practical class is two hours, however it can be extended wherever necessary, to 
enable the student to complete the experiment. 

3. All the mentioned Mandatory Courses should be offered either in I–Semester or II–Semester only 

from the academic year 2019-2020. 
4. For those of the students admitted during the academic year 2018-2019, since the 

Mandatory Courses were not offered during the I–Semester or II–Semester, they should be offered 

either in III–Semester or IV–Semester of the academic year 2019-2020.  
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Course Code Course Title Core/Elective 

MC111PO Indian Constitution Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 - 

Course Objectives 

 To create awareness among students about the Indian Constitution. 

 To acquaint the working conditions of union, state, local levels, their powers and functions. 

 To create consciousness in the students on democratic values and principles articulated in the 

constitution.  

 To expose the students on the relations between federal and provincial units. 

 To divulge the students about the statutory institutions. 

Course Outcomes 

After completing this course, the student will 

1. Know the background of the present constitution of India. 

2. Understand the working of the union, state and local levels. 

3. Gain consciousness on the fundamental rights and duties. 

4. Be able to understand the functioning and distribution of financial resources between the centre and 

states. 

5. Be exposed to the reality of hierarchical Indian social structure and the ways the grievances of the 

deprived sections can be addressed to raise human dignity in a democratic way. 

 

UNIT-I 

Evolution of the Indian Constitution: 1909 Act, 1919 Act and 1935 Act. Constituent Assembly: 

Composition and Functions; Fundamental features of the Indian Constitution. 

 

UNIT-II 

Union Government: Executive-President, Prime Minister, Council of Minister 

State Government: Executive: Governor, Chief Minister, Council of Minister 

Local Government: Panchayat Raj Institutions, Urban Government 

 

UNIT-III 

Rights and Duties: Fundamental Rights, Directive principles, Fundamental Duties 

 

UNIT-IV 

Relation between Federal and Provincial units: Union-State relations, Administrative, legislative and 

Financial, Inter State council, NITI Ayog, Finance Commission of India 

 

UNIT-V 

Statutory Institutions: Elections-Election Commission of India, National Human Rights Commission, 

National Commission for Women 
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Suggested Readings: 

1. Abhay Prasad Singh & Krishna Murari, Constitutional Government and Democracy in India, 

Pearson Education, New Delhi, 2019 

2. D.D. Basu, Introduction to the constitution of India, Lexis Nexis, New Delhi 

3. Subhash Kashyap, Our Parliament, National Book Trust, New Delhi  

4. Peu Ghosh, Indian Government &Politics, Prentice Hall of India, New Delhi  

5. B.Z. Fadia & Kuldeep Fadia, Indian Government &Politics, Lexis Nexis, New Delhi 
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Course Code Course Title Core/Elective 

HS201EG Effective Technical Communication in English Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

To expose the students to: 

 Features of technical communication 

 Types of professional correspondence 

 Techniques of report writing 

 Basics of manual writing 

 Aspects of data transfer and presentations. 

Course Outcomes 

On successful completion of the course, the students would be able to: 

1. Handle technical communication effectively 

2. Use different types of professional correspondence 

3. Use various techniques of report writing 

4. Acquire adequate skills of manual writing 

5. Enhance their skills of information transfer and presentations   

 

UNIT I 

Definition and Features of Technical communication: Definition and features of technical communication 

(precision, relevance, format, style, use of visual aids), Differences between general writing and technical 

writing, Types of technical communication (oral and written) 

 

UNIT II 

Technical Writing-I (Official correspondence): Emails, IOM, Business letters, Business proposals. 

 

UNIT III 

Technical writing-II (Reports): Project report, Feasibility report, Progress report, Evaluation report. 

 

UNIT IV 

Technical writing- III (Manuals): Types of manuals, User manual, Product manual, Operations manual. 

 

UNIT V 

Information Transfer and Presentations: Non-verbal (bar diagram, flow chart, pie chart, tree diagram) to 

verbal (writing), Verbal (written) to non-verbal, Important aspects of oral and visual presentations. 
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Suggested Readings: 

1. Raman, Meenakshi & Sharma, Sangeeta. (2015). Technical Communication: Principles and 

Practice(3rd ed.), New Delhi. 

2. Rizvi,Ashraf, M. (2017).Effective Technical Communication(2nd ed.), Tata McGraw Hill Education, 

New Delhi. 

3. Sharma, R. C., & Mohan, Krishna. (2017). Business Correspondence and Report Writing: A 

Practical Approach to Business & Technical Communication (4th ed.). New Delhi, Tata McGraw 

Hill Education. 

4. Tyagi, Kavita &Misra, Padma. (2011). Advanced Technical Communication. New Delhi, PHI 

Learning. 

5. Jungk, Dale. (2004).Applied Writing for Technicians. New York, McGraw-Hill Higher Education. 
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Course Code Course Title Core/Elective 

HS202CM Finance and Accounting Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The course will introduce the students  

 To provide basic understanding of Financial and Accounting aspects of a business unit 

 To provide understanding of the accounting aspects of business 

 To provide understanding of financial statements 

 To provide the understanding of financial system  

 To provide inputs necessary to evaluate the viability of projects 

 To provide the skills necessary to analyse the financial statements  

Course Outcomes 

After successful completion of the course the students will be able to 

1. Evaluate the financial performance of the business unit. 

2. To take decisions on selection of projects. 

3. Take decisions on procurement of finances. 

4. Analyse the liquidity, solvency and profitability of the business unit. 

5. Evaluate the overall financial functioning of an enterprise. 

 

UNIT-I 

Basics of Accounting: Financial Accounting–Definition- Accounting Cycle – Journal - Ledger and Trial 

Balance-Cash Book-Bank Reconciliation Statement (including Problems) 

 

UNIT-II 

Final Accounts: Trading Account-Concept of Gross Profit- Profit and Loss Account-Concept of Net Profit-

Balance Sheet (including problems with minor adjustments) 

 

UNIT-III 

Financial System and Markets: Financial System-Components-Role-Considerations of the investors and 

issuers- Role of Financial Intermediaries. Financial Markets-Players- Regulators and instruments - Money 

Markets Credit Market- Capital Market (Basics only) 

 

UNIT-IV 

Basics of Capital Budgeting techniques: Time Value of money- Compounding- Discounting- Future Value 

of single and multiple flows- Present Value of single and multiple Flows- Present Value of annuities- 

Financial Appraisal of Projects– Payback Period, ARR- NPV, Benefit Cost Ratio, IRR (simple ratios). 

 

UNIT-V 

Financial statement Analysis: Financial Statement Analysis- Importance-Users-Ratio Analysis-liquidity, 

solvency, turnover and profitability ratios. 
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Suggested Readings: 

1. Satyanarayana. S.V. and Satish. D., Finance and Accounting for Engineering, Pearson Education 

2. Rajasekharan, Financial Accounting, Pearson Education 

3. Sharma.S.K. and Rachan Sareen, Financial Management, Sultan Chand 

4. Jonathan Berk, Fundamentals of Corporate Finance, Pearson Education 

5. Sharan, Fundamentals of Financial Management, Pearson Education    
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Course Code Course Title Core/Elective 

BS205MT Mathematics – III (PDE, Probability & Statistics) Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To introduce the solution methodologies for second order Partial Differential Equations with 

applications in engineering 

 To provide an overview of probability and statistics to engineers 

Course Outcomes 

After completing this course, the student will be able to: 

1. Solve field problems in engineering involving PDEs. 

2. They can also formulate and solve problems involving random variables and apply statistical 

methods for analysing experimental data. 

 

UNIT-I: Formation of Partial Differential Equations, First order partial differential equations, 

solutions of first order linear Partial Differentiation Equations, Lagranges’s equation, Non-linear 

First Order equations, Charpit’s method. 

 

UNIT-II: Second-order linear equations and their classification, Method of separation of variables, 

vibration of stretched string wave equation, one dimensional heat equation, two dimensional heat 

equation, solution of Laplace’s equation. 

 

UNIT-III: Probability distributions: Poisson, Uniform and Normal distributions, Mean, variance, 

moment generating function and evaluation of statistical parameters for these distributions, 

Moments, Skewness and Kurtosis. 

 
 

UNIT-IV: Curve fitting by the method of least squares:  Fitting of straight lines, second degree 

parabolas and more general curves, Correlation, regression and Rank correlation. Test of 

significance: Large sample test for single proportion, difference of proportions, single mean, 

difference of means, and difference of standard deviations.  

 

UNIT-V: Test for single mean, difference of means and correlation coefficients, test for ratio of 

variances ,  Chi-square test for goodness of fit and independence of attributes. 
 

Suggested Readings: 

 

1.  R.K.Jain & Iyengar, “Advanced Engineering Mathematics”, Narosa Publications. 

2.  B.S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, 2000. 

3.  P.Sivaramakrishna Das & C.Vijaya Kumar, “Engineering Mathematics” , Pearson India 

 Education  Services Pvt. Ltd. 

4.  N.P. Bali & M. Goyal, “A Text Book of Engineering Mathematics”, Laxmi Publications, 

 2010. 

5.  S.C.Gupta & V.K.Kapoor, “Fundamentals of Mathematical Statistics” , S.Chand Pub. 

6.  P. G. Hoel, S. C. Port & C. J. Stone,  “Introduction to Probability Theory”, Universal  Book 

 Stall, 2003. 

7.  W. Feller,  “An Introduction to Probability Theory and its Applications”, Vol. 1, Wiley, 

 1968. 
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Course Code Course Title Core/Elective 

ES211CE Engineering  Mechanics Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 1 - - 30 70 3 

Course Objectives 

The objectives of this course is to impart knowledge of  

 Resolution of forces, equilibrium of force systems consisting of static loads  

 Obtaining centroids and moments of inertia for various regular and irregular areas. 

 Various forces in the axial force members, and to analyse the trusses using various methods,  

 Concept of friction for single and connected bodies. 

 Basic concepts of dynamics, their behavior, analysis and motion bodies 

 Work energy principles and impulse momentum theory and applications to problem solving 

Course Outcomes 

After completing this course, the student will be able to: 

1. Apply the fundamental concepts of forces, equilibrium conditions for static loads.  

2. Determine the centroid and moment of inertia for various sections. 

3. Analyse forces in members of a truss using method of joints and method of sections, analyse friction 

for single and connected bodies. 

4. Apply the basic concepts of dynamics, their behavior, analysis and motion bodies. 

5. Solve problems involving work energy principles and impulse momentum theory. 

 

UNIT – I 

Introduction to Engineering Mechanics: Basic Concepts 

System of Forces: Coplanar Concurrent Forces, Components in Space – Resultant of coplanar and spatial 

systems, Moment of Force and Couple and   its Application to coplanar system 

Equilibrium of Systems of Forces: Free Body Diagrams, Equations of Equilibrium and applications to 

Coplanar System.  

 

UNIT – II 

Centroid: Centroid of simple areas (from basic principles), Centroid of Composite areas. 

Area Moment of Inertia: Definition, Moment of inertia of simple areas (from basic principles), Polar 

Moment of Inertia, Transfer formula, Moment of Inertia of Composite areas. 

Centre of Gravity & Mass moment of Inertia: Centre of gravity and Mass moment of inertia of simple 

bodies (from basic principles). 

 

UNIT-III 

Friction: Theory of friction, Laws of friction, Friction connected to single and connected bodies. Wedge 

friction. 

Analysis of Perfect Frames: (Analytical Method) Types of Frames, Assumptions for forces in members of 

perfect frame, Method of joints and Method of sections for Cantilever Trusses, simply supported Trusses.   

 

UNIT –IV 

Kinematics: Introduction, Motion of particle, Rectilinear and Curvilinear motions, Velocity and 

Acceleration, Types of Rigid body, Angular motion, Fixed axis rotation. 

Kinetics:  Introduction, fundamental equation of kinetics for a particle, D’ Alembert’s principle for particle 

motion, connected system and Fixed Axis Rotation. 
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UNIT – V 

Work - Energy Method: Introduction, Equations for Translation, Work-Energy Applications to Particle 

Motion, Connected System and Fixed Axis Rotation. 

Impulse Momentum Method: Linear impulse momentum, law of conservation of momentum, coefficient 

of restitution, Elastic impact. 

 

Suggested Readings: 

1. Ferdinand L. Singer, Engineering Mechanics, Collins, Singapore, 1975. 

2. Reddy Vijay Kumar K. and K. Suresh Kumar, Singer’s Engineering Mechanics, 2010. 

3. S.S Bhavakatti, Engineering Mechanics, New age International publishers. 

4. Rajeshakharam, S. and Sankarasubrahmanyam, G., Mechanics, Vikas Publications, 2002. 

5. Junarkar, S.B. and H.J. Shah., Applied Mechanics, Publishers, 2001. 
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Course Code Course Title Core/Elective 

ES214EC Basic Electronics Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The objectives of this course is to impart knowledge of 

 To understand the characteristics of diodes and transistor configurations  

 To understand the design concepts of biasing of BJT and FET  

 To understand the design concepts of feedback amplifiers and oscillators  

 To study the design concepts of OP Amp and data converters  

Course Outcomes 

After completing this course, the student will be able to: 

1. Study and analyse the rectifiers and regulator circuits.  

2. Study and analyse the performance of BJTs, FETs on the basis of their operation and working.  

3. Ability to analyse & design oscillator circuits.  

4. Ability to analyse different logic gates & multi-vibrator circuits.  

5. Ability to analyse different data acquisition systems  

 

UNIT-I 

PN Junction Diode:Characteristics, Half wave rectifier, Full wave rectifier, filters, ripple, regulation, TIF 

and efficiency, Zener diode and Zener diode regulators. CRT construction and CRO applications 

 

UNIT-II 

Transistors: BJT construction and working, modes of operation, configurations of BJT (CB, CE, CC), small 

signal h-parameter model of CE, CE amplifier analysis. Construction and working of JFET, V-I 

characteristics of JFET. 

 

UNIT-III 

Feedback concepts: Types of negative feedback – modification of gain, bandwidth, input and output 

impedances, applications. 

Oscillators: RC Phase shift, Wein bridge, LC and crystal Oscillators (Qualitative treatment only). 

 

UNIT-IV 

Operational Amplifier: OP-AMP Block diagram, Ideal OP-AMP, DC and AC Characteristics, Inverting 

and Non-Inverting Amplifiers, Adder/Subtractor, Integrator, Differentiator. 

Logic gate circuits - Introduction to Digital systems- AND, NAND, NOR, XOR gates, Binary half adder, 

full adder. 

 

UNIT-V 

Data Acquisition Systems: Construction and Operation of transducers- Strain guage LVDT, Thermocouple, 

Instrumentation systems. 

Data Converters: R-2R Ladder DAC, Successive approximation and Flash ADC. 
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Suggested Readings: 

1. Robert Boylestad L. and Louis Nashelsky, Electronic Devices and Circuit Theory, PHI, 2007  

2. Helfrick D and David Cooper, Modern Electronic Instrumentation and Measurements Techniques, 

1st edition, Prentice Hall of India, 2006.  

3. Salivahanan, Suresh Kumar and Vallavaraj, Electronic Devices and Circuits, 2nd edition, Tata 

McGraw-Hill, 2010.  
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Course Code Course Title Core/Elective 

PC223AE Fluid Mechanics and Machinery Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

It is intended to make the students to  

 Know various fluid properties, concepts and methods of fluid measurement. 

 Understand the basic concepts and principle of fluid flow. 

 Study different equations of fluid motion and fluid dynamics. 

 Analyse different flow characteristics of laminar flows. 

 Understand the working principle of hydraulic turbines and pumps and their performance. 

Course Outcomes 

After the completion of this unit, the student is able to 

1. Distinguish the properties of the fluids and different types of pressure and measure them 

2. Explain different types of flows and analyse them. 

3. Analyse the flow between parallel plates and in pipes and also calculate drag and lift coefficients. 

4. Demonstrate the working principles of various turbines and estimate their performance. 

5. Demonstrate the working principles of various pumps and estimate their performance. 

 

UNIT-I 

Basic Concepts and Properties of Fluid: Definition, distinction between solid and fluid, Properties of 

fluids, density, specific weight, specific volume, specific gravity, temperature, viscosity, compressibility, 

vapour pressure, capillary and surface tension, units and dimensions.  

Fluid statics: Concept of fluid static pressure, absolute and gauge pressures, pressure measurements by 

manometers and pressure gauges. 

 

UNIT-II           

Fluid Kinematics: Flow visualization, lines of flow, types of flow, velocity field and acceleration, 

Continuity equation (one and three-dimensional differential forms), Equation of streamline, stream function, 

velocity potential function, circulation, flow net.  

Fluid Dynamics: Equations of motion, Euler's equation along a streamline, Bernoulli's equation, 

applications. Venturi meter, Orifice meter, Pitot tube, dimensional analysis,  

 

UNIT-III 

Incompressible Fluid Flow: Viscous flow, Navier-Stoke's equation (Statement only), Shear stress-pressure 

gradient relationship, laminar flow between parallel plates, Laminar flow through circular tubes (Hagen 

poiseulle's), Hydraulic and energy gradient lines.  

Flow through pipes: Darcy- Weisback's equation, pipe roughness, friction factor, minor losses, flow 

through pipes in series and in parallel, power transmission, Boundary layer flows, boundary layer thickness, 

boundary layer separation, drag and lift coefficients.  
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UNIT-IV 

Hydraulic Turbines: Definition and classifications, Pelton turbine, Francis turbine, propeller turbine, 

Kaplan turbine, working principles, velocity triangles, work done, specific speed. Efficiencies, performance 

curve for turbines. 

UNIT-V 

Hydraulic Pumps: Definition and classifications, Centrifugal pump: classifications, working principles, 

velocity triangles, specific speed, efficiency and performance curves. Reciprocating pump: classification, 

working principles, indicator diagram, performance curves, cavitation in pumps, Rotary pumps: working 

principles of gear and vane pumps 

 

Suggested Readings: 

1. Streeter, V.L., and Wylie, E.B., “Fluid Mechanics”, McGraw-Hill, 1983. 

2. Modi & Seth “Hydraulic and Fluid Mechanics” – standard book house, 2002. 

3. Bansal, R.K., “Fluid Mechanics and Hydraulics Machines”, (5th edition), Laxmi publications (P) Ltd. 

Delhi, 1995. 

4. Kumar D. S., “Fluid Mechanics and Fluid Power Engineering”, S. K. Kataria & Sons. 

5. White, F.M., “Fluid Mechanics”, Tata McGraw-Hill, 5th Edition, New Delhi, 2003. 

6. Som, S.K., and Biswas, G., “Introduction to fluid mechanics and fluid machines”, Tata McGraw-

Hill, 2nd edition, 2004. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Faculty of Engineering, O.U.  AICTE Model Curriculum with effect from Academic Year 2019-20 

15 

Course Code Course Title Core/Elective 

PC224AE Thermal Engineering Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

It is intended to make the students to 

 Understand Thermodynamics systems, Thermodynamics properties, energy interactions in the form 

of work and heat and apply first law of thermodynamics for open and closed systems 

 Understand the concept of Second law of Thermodynamics, entropy and Carnot theorem and acquire 

knowledge about heat engine, heat pump and refrigerator. 

 Understand the Brayton cycle and methods to improve its efficiency and also steady flow of gases 

through nozzles and diffusers. 

 Understand working of air compressor, study the effect of clearance volume on volumetric efficiency 

and power required and learn different types of refrigeration systems. 

 Understand and represent phase change of a pure substance and also acquire the knowledge about 

fuel cells and hybrid vehicles. 

Course Outcomes  

After the completion of this unit, the student is able to 

1. Distinguish thermodynamic systems, apply Zeroth law for temperature measurement and find first 

law of thermodynamics for closed and open systems 

2. Apply second law of thermodynamics to heat engine, heat pump and refrigerator to find their 

performance and determine entropy changes for a closed system. 

3. Determine thermal efficiency of Brayton cycle, apply methods to improve thermal efficiency and 

solve problems related to flow through nozzles and diffusers. 

4. Calculate the power required to run compressor, analyse the effect of clearance volume and 

multistage compression on volumetric efficiency and work of compression and also demonstrate 

different types of refrigeration systems. 

5. Demonstrate the phase change of pure substance, evaluate the properties of steam and performance 

of Rankine Cycle and explain about fuel cells and hybrid vehicles. 

 

UNIT-I          

First Law of Thermodynamics                     

System, thermodynamic equilibrium, state, property, process, cycle, Zeroth law of thermodynamics, energy, 

work, heat, first law of thermodynamics, PMM I, ideal gases, application of first law of thermodynamics to 

closed and open systems, pressure – volume diagrams, steady flow process, application of steady flow 

energy equation. 

 

UNIT-II  

Second Law of Thermodynamics 

Limitations of first law, statements of second law of thermodynamics, PMM II, Clausius inequality, heat 

engine, heat pump, refrigerator, Carnot cycle, Carnot theorem, entropy, temperature – entropy diagram, 

entropy changes for a closed system. 
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UNIT-III 

Gas Power Cycles, Fluid Flow  

Air Standard Brayton cycle – Analysis, Performance improvement Methods- Intercooling, Reheating and 

Regeneration. One-dimensional steady flow of gases and steam flow through nozzles and diffusers. 

UNIT-IV   

Properties of Pure Substance, Refrigeration Cycles  

Concept of phase change, graphical representation on p-v, p-T, T-h and T-s diagrams, properties of steam, 

Use of steam tables and Mollier diagram. Rankine Cycle – Analysis. 

Fundamentals of Refrigeration, COP, Reversed Carnot cycle, simple vapour compression refrigeration 

system, T-S, P-H diagrams, simple vapour absorption refrigeration system, desirable properties of an ideal 

refrigeration.     

 

UNIT-V 

Reciprocating Air Compressors, Fuel cells and Hybrid Vehicles 

Single acting and double acting air compressors, work required, effect of clearance volume, volumetric 

efficiency, isothermal efficiency, free air delivery. Multistage compression, condition for minimum work. 

Fuel Cell Technology for Vehicles: Types of fuel cells, working principle, Advantages of fuel cells, Current 

state of the technology. Potential and challenges. Advantages and disadvantages of hydrogen fuel. 

Hybrid Vehicles: Types of hybrid systems, Objectives and Advantages of hybrid systems. Current status, 

Future developments and prospects of Hybrid Vehicles. 

 

Suggested Reading: 

1. R. K. Rajput, “Text book of Engineering Thermodynamics”. Laxmi Publications (p) Ltd, New Delhi, 

2001. 

2. Mahesh M Rathore, “Thermal Engineering”, Mc Graw Hill Education (India) Private Limited. 

3. P. K. Nag, “Engineering Thermodynamics”, Tata Mc Graw Hill, 2005. 

4. Y.V.C. Rao, “An introduction to thermodynamics”, Universities Press, 2nd edition, 2010 

5. Fuel Cell Technologies for Vehicles by Richard Stobart – SAE Hardboud papers. 

6. Advanced Vehicle technologies by Heinz Heisler – SAE International Publication.  

7. Electric and Hybrid Electric Vehicles by Ronald K. Jurgen – SAE International Publication. 
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Course Code Course Title Core/Elective 

PC252ME Machine Drawing and Modelling Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 To understand format of drawing sheet, angle of projections, isometric projections and practice on 

simple machine elements 

 To practice free hand sketching of machine elements 

 To understand Modelling of assembly drawings of typical machine parts. 

Course Outcomes 

At the end of the course, the student 

1. Will be able to draw isometric and orthogonal projections and sectional views of various mechanical 

components. 

2. Will be able to draw free hand sketches of various mechanical components 

3. Will be able to understand the shape and structure of different types of joints, screws, keys and 

Couplings 

4. Will be sufficiently knowledgeable to use both the software and drafter to produce assembly views 

of various mechanical components from part drawings. 

 

List of Experiments: 

I. Machine Drawing (AutoCAD): 

1. Format of drawing sheet & title block, 

2. Conventions of drawing lines and dimensions,  

3. Convention for sectional views.  

4. Simple machine elements. 

5. Riveted and screwed fastenings.  

6. Joints and coupling. 

II. Assembly drawing (SOLIDWORKS/ CATIA/ PRO-E): 

7. Connecting rod.  

8. Eccentric.  

9. Cross head.  

10. Stuffing box.  

11. Lathe Tool Post.  

12. Revolving centre.  

13. Pedestal bearing (Plummer block).  

14. Screw Jack. 
 

Note: The test is for the ability of the student to read and interpret drawing. The drawing should include part 

list in standard format. 
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Suggested Readings: 

1. N.D. Bhatt, Machine Drawing, Charotar Publishing house, Anand, New Delhi, 28th edition, 1994. 

2. K.L. Narayana, P. Kannaiah, K. Venkat Reddy, Machine Drawing, New Age International (P) Ltd., 

2nd edition 1999. 

3. N. Siddeshwar, Machine Drawing, Tata McGraw Hill Publishing Co. Ltd., 5th edition, 1994 

4. K. C. John, Text book of Machine Drawing, PHI Learning. 
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Course Code Course Title Core/Elective 

PC253AE Fluid Power Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

It is intended to make the students 

 To gain the knowledge about performance and characteristic curves of pumps and turbines. 

 To understand the impact of jets on vanes 

 To study hydraulic circuits and pneumatic circuit 

Course Outcomes 

After completing this course, the student will be able to: 

1. To determine work done by fluid jet on vane, compute work done and draw performance 

characteristic curves for turbines and centrifugal pumps. 

2. Evaluate the performance characteristics of pumps. 

3. Demonstrate the characteristics curves of turbines. 

4. Understand the use of hydraulic and pneumatic circuits. 

 

List of Experiments: 

1. Performance and characteristic curves of Self Priming pump 

2. Performance and characteristic curves of Centrifugal/ Submergible pump 

3. Performance and characteristic curves of Reciprocating pump 

4. Performance and characteristic curves of Gear pump 

5. Impact of Jets on Vanes 

6. Performance and characteristic curves of Pelton Wheel 

7. Performance and characteristic curves of Francis Turbine 

8. Performance and characteristic curves of Kaplan Turbine 

9. Drag and Lift coefficients of airfoil 

10. Performance and characteristic curves of Turbo Wheel 

11. Study of Hydraulic Circuits 

12. Study of pneumatic Circuits 

 

Note: Minimum ten experiments should be conducted in the semester 
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SCHEME OF INSTRUCTION & EXAMINATION 

B.E. (Automobile Engineering) IV – SEMESTER 

 

S. No. 
Course 

Code 
Course Title 

Scheme of 

Instruction 

Scheme of 

Examination 

C
re

d
it

s 

L T P/D 

C
o

n
ta

ct
 

H
rs

/W
k

 

CIE SEE 

D
u

ra
ti

o
n

 

in
 H

rs
 

Theory Courses 

1 MC112CE Environmental Science 2 - - 2 30 70 3 - 

2 MC113PY 
Essence of Indian Traditional 

Knowledge 
2 - - 2 30 70 3 - 

3 HS203MP Industrial Psychology 3 - - 3 30 70 3 3 

4 BS206BZ Biology for Engineers 3 - - 3 30 70 3 3 

5 ES213ME Energy Sciences and Engineering 2 - - 2 30 70 3 2 

6 PC231ME Mechanics of Materials 3 - - 3 30 70 3 3 

7 PC233ME Kinematics of Machinery 3 - - 3 30 70 3 3 

8 PC235AE Automotive Chassis Components 3 - - 3 30 70 3 3 

9 PC236AE Metallurgy and Material Testing 3 - - 3 30 70 3 3 

Practical/ Laboratory Courses 

10 PC264AE 
Automotive Chassis Components 

Lab 
- - 2 2 25 50 3 1 

11 PC265AE 
Metallurgy and Material Testing 

for Automobile Lab 
- - 2 2 25 50 3 1 

 24 - 04 28 320 730  22 

 

HS: Humanities and Social Sciences BS: Basic Science ES: Engineering Science 

MC: Mandatory Course   PC: Professional Core 

L: Lecture T: Tutorial  P: Practical  D: Drawing 

CIE: Continuous Internal Evaluation  SEE: Semester End Evaluation (Univ. Exam) 

PY: Philosophy, BZ: Biology/ Life Sciences, CE: Civil Engineering  

MP: Mechanical / Production Engineering, ME: Mechanical Engineering, AE : Automobile Engineering.    

 

Note: 

1. Each contact hour is a clock hour 

2. The duration of the practical class is two hours, however it can be extended wherever necessary, to 
enable the student to complete the experiment. 

3. All the mentioned Mandatory Courses should be offered either in I–Semester or II–Semester only 

from the academic year 2019-2020. 
4. For those of the students admitted during the academic year 2018-2019, since the 

Mandatory Courses were not offered during the I–Semester or II–Semester, they should be offered 

either in III–Semester or IV–Semester of the academic year 2019-2020.  

5. The students have to undergo a Summer Internship of two-week duration after IV – Semester and 
credits will be awarded in V - Semester after evaluation. 
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Course Code Course Title Core/Elective 

MC112CE Environmental Science Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 - 

Course Objectives 

 To create awareness and impart basic knowledge about the environment and its allied problems. 

 To know the functions of ecosystems. 

 To understand importance of biological diversity. 

 To study different pollutions and their impact on environment.  

 To know social and environment related issues and their preventive measures. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Adopt environmental ethics to attain sustainable development. 

2. Develop an attitude of concern for the environment. 

3. Conservation of natural resources and biological diversity. 

4. Creating awareness of Green technologies for nation’s security. 

5. Imparts awareness for environmental laws and regulations. 

 

UNIT-I  

The Multidisciplinary Nature of Environmental Studies: Definition, scope and importance, need for 

public awareness. 

Natural Resources: Water Resources – Use and over utilization of surface and ground water, flood, drought, 

conflicts over water, Dams: Benefits and Problems. Food Resources –World Food Problems, effects of 

modern agriculture, fertilizer-pesticides problems, water logging, salinity, Forest Resources –Use and over 

exploitation, deforestation & its effect on tribal people. Land Resources –Land Degradation, environmental 

effect of mining, man induced landslides, soil erosion and desertification. Energy Resources –Growing 

energy needs, Renewable and Non-renewable energy resources. 

 

UNIT-II 

Ecosystems: Concept of an ecosystem, Structure and function of an ecosystem, Producers, consumers and 

decomposers, Energy flow in ecosystem, food chains, ecological pyramids, ecological succession, types of 

ecosystems (marine, pond, river, forest, grassland, desert) 

 

UNIT-III 

Biodiversity: Levels of Biodiversity, Bio-geographical classification of India, Value of biodiversity, Threats 

to biodiversity, endangered and endemic species of India, Conservation of biodiversity, global and national 

efforts. 

 

UNIT-IV 

Environmental Pollution: Definition, Causes, effects and control measures of air pollution, water pollution, 

soil pollution, noise pollution, thermal pollution, solid waste management. 

Environment Protection Act: Air, water, forest and wildlife Acts, issues in the enforcement of 

environmental legislation. 
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UNIT-V 

Social Issues and the Environment: Watershed management and environmental ethics. Climate change, 

global warming, acid rain, ozone layer depletion. 

Environmental Disaster Management: Types of disasters, impact of disasters on environment, 

infrastructure, and development. Basic principles of disaster mitigation, disaster management, and 

methodology. Disaster management cycle and disaster management in India. 

 

Field Work:  

 Visit to a local area to document environmental issues- agricultural area/ pond/lake/terrestrial 

ecosystem 

 Visit to a local polluted area- market/slum area/Industrial area/traffic area 

 

Suggested Readings: 

1. A.K. De, Environmental Chemistry, Wiley Eastern Ltd. 

2. E.P. Odum, Fundamentals of Ecology, W.B. Sunders Co., USA. 

3. M.N. Rao and A.K. Datta, Waste Water Treatment, Oxford and IBK Publications. 

4. Benny Joseph, Environmental Studies, Tata McGraw Hill, 2005. 

5. V.K. Sharma, Disaster Management, National Centre for Disaster Management, IIPE,1999. 
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Course Code Course Title Core/Elective 

MC113PY Essence of Indian Traditional Knowledge Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 - 

Course Objectives 

The course will introduce the students to 

 To get a knowledge in Indian Philosophical Foundations. 

 To Know Indian Languages and Literature and the fine arts in India & Their Philosophy. 

 To explore the Science and Scientists of Medieval and Modern India 

Course Outcomes 

After successful completion of the course the students will be able to 

1. Understand philosophy of Indian culture. 

2. Distinguish the Indian languages and literature among difference traditions. 

3. Learn the philosophy of ancient, medieval and modern India. 

4. Acquire the information about the fine arts in India. 

5. Know the contribution of scientists of different eras. 

6. The essence of Yogic Science for Inclusiveness of society. 

 

UNIT – I 

Introduction to Indian Philosophy: Basics of Indian Philosophy, culture, civilization, culture and heritage, 

general characteristics of culture, importance of culture in human literature, Indian culture, Ancient Indian, 

Medieval India, Modern India. 

 

UNIT – II 

Indian Philosophy & Literature: Vedas Upanishads, schools of Vedanta, and other religion Philosophical 

Literature. Philosophical Ideas the role of Sanskrit, significance of scriptures to current society, Indian 

Philosophies, literature of south India. 

Indian languages and Literature-II: Northern Indian languages & Philosophical & cultural & literature. 

 

UNIT – III 

Religion and Philosophy: Religion and Philosophy in ancient India, Religion and Philosophy in Medieval 

India, Religious Reform Movements in Modern India (selected movements only) 

 

UNIT – IV 

Indian Fine Arts & Its Philosophy (Art, Technology & Engineering): Indian Painting, Indian handicrafts, 

Music, divisions of Indian classic music, modern Indian music, Dance and Drama, Indian Architecture 

(ancient, medieval and modern), Science and Technology in Indian, development of science in ancient, 

medieval and modern Indian. 

 

UNIT – V 

Education System in India: Education in ancient, medieval and modern India, aims of education, subjects, 

languages, Science and Scientists of Ancient India, Scientists of Medieval India, Scientists of Modern India. 

The role Gurukulas in Education System, Value based Education. 
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Suggested Readings: 

1. Kapil Kapoor, “Text and Interpretation: The India Tradition’’, ISBN: 81246033375, 2005 

2. “Science in Samskrit”, Samskrita Bharti Publisher, ISBN-13:978-8187276333,2007 

3. NCERT, “Position Paper on Arts, Music, Dance and Theatre’’, ISBN 81-7450-494-X, 2006 

4. S. Narain, “Examination in Ancient India”, Arya Book Depot, 1993 

5. Satya Prakash, “Founders of Sciences in Ancient India”, Vijay Kumar Publisher, 1989 

6. M.Hiriyanna, “Essentials of Indian Philosophy”, Motilal Banarsidass Publishers, ISBN-13: 978-

8120810990,2014 

7. Chatterjee. S & Dutta “An Introduction to Indian Philosophy” 
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Course Code Course Title Core/Elective 

HS203MP Industrial Psychology Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The course will introduce the students to 

 To Know Industry Structures and functions. 

 Develop an awareness of the major perspectives underlying the field of Industrial Psychology  

 Understanding for the potential Industrial Psychology has for society and organizations now and in 

the future. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Understanding of key concepts, theoretical perspectives, and trends in industrial psychology. 

2. Evaluate the problems thorough and systematic competency model. 

3. Analyse the problems present in environment and design a job analysis method. 

4. Create a better work environment for better performance. 

5. Design a performance appraisal process and form for the human behavior. 

 

UNIT-I 

Industrial Engineering: Meaning, Definition, Objective, Need, Scope, Evolution and developments. 

Concept of Industrial Engineering, Historical development of Industrial Engineering, main departments of 

Industry. 

Organization Structure: Introduction, Principles of Organization, Organizational theories, 

Departmentalism, Authority, power, Organizational effectiveness, structuring the Organization, 

Organizational change, Organization charts. 

 

UNIT-II 

Motivation, Morale and Behavioural Science: Motivation, Characteristics, Kinds of motivation, Thoughts 

of motivational philosophy, Human needs, Incentive as motivators, Managing Dissatisfaction and frustration, 

Morale, Absenteeism, Behavioural Science.  

Social environment: Group dynamics in Industry Personal psychology, Selection, training, placement, 

promotion, counselling, job motivations, job satisfaction. Special study of problem of fatigue, boredom and 

accidents. 

 

UNIT-III 

Understanding Consumer Behavior: Consumer behaviour, study of consumer preference, effects of 

advertising, Industrial morale: The nature and scope of engineering psychology, its application to industry 

 

UNIT-IV 

Work Methods: Efficiency at work, the concept of efficiency, the work curve, its characteristics, the work 

methods; hours of work, nature of work, fatigue and boredom, rest pauses. The personal factors; age abilities, 

interest, job satisfaction, the working environment, noise, illumination, atmospheric conditions, increasing 

efficiency at work; improving the work methods, Time and motion study, its contribution and failure 

resistance to time and motion studies, need for allowances in time and motion study. 
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UNIT-V 

Work and Equipment Design: Criteria in evaluation of job-related factor, job design, human factors, 

Engineering information, input processes, mediation processes, action processes, methods design, work 

space and its arrangement, human factors in job design. Accident and Safety: The human and economic costs 

of accidents, accident record and statistics, the causes of accidents situational and individual factors related 

to accident reduction. 

 

Suggested Readings: 

1. TR Banga and SC Sharma, Industrial Engineering and Management, Khanna Publishers, 11th Edn., 

2014. 

2. Tiffin, J and McCormic E.J., Industrial Psychology, Prentice Hall, 6th Edn., 1975.  

3. McCormic E.J., Human Factors Engineering and Design, McGraw Hill, 4th Edn.,1976.  

4. Mair, N.R.F., Principles of Human relations  

5. Gilmer, Industrial Psychology 

6. Ghiselli & Brown, Personnel and Industrial Psychology.  

7. Myer, Industrial Psychology.  

8. Dunnete, M.D., Handbook of Industrial and Organizational Psychology.  

9. Blum & Taylor, Industrial Psychology 
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Course Code Course Title Core/Elective 

BS206BZ Biology for Engineers Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

Gain vivid knowledge in the fundamentals and uses of biology, human system and plant system. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Apply biological engineering principles, procedures needed to solve real-world problems. 

2. Understand the fundamentals of living things, their classification, cell structure and biochemical 

constituents. 

3. Apply the concept of plant, animal and microbial systems and growth in real life situations. 

4. Comprehend genetics and the immune system. 

5. Know the cause, symptoms, diagnosis and treatment of common diseases. 

6. Apply basic knowledge of the applications of biological systems in relevant industries. 

 

UNIT-I 

Introduction to Life: Characteristics of living organisms, Basic classification, cell theory, structure of 

prokaryotic and eukaryotic cell, Introduction to Biomolecules: definition, general classification and 

important functions of carbohydrates, lipids, proteins, vitamins and enzymes. 

 

UNIT-II 

Biodiversity: Plant System: basic concepts of plant growth, nutrition, photosynthesis and nitrogen fixation. 

Animal System: Elementary study of digestive, respiratory, circulatory, excretory systems and their 

functions. Microbial System: History, types of microbes, economic importance and control of microbes. 

 

UNIT-III 

Genetics and Evolution: Theories of evolution and Evidences; cell division–mitosis and meiosis; evidence 

of laws of inheritance; variation and speciation; nucleic acids as a genetic material; central dogma; Mendel 

laws, gene and chromosomes. 

 

UNIT-IV 

Human Diseases: Definition, causes, symptoms, diagnosis, treatment and prevention of diabetes, cancer, 

hypertension, influenza, AIDS and Hepatitis. Immunity immunization, antigen – antibody immune response. 

 

UNIT-V 

Biology and its Industrial Applications: Transgenic plants and animals, stem cell and tissue engineering, 

bioreactors, bio pharming, recombinant vaccines, cloning, drug discovery, biological neural networks, 

bioremediation, biofertilizer, biocontrol, biofilters, biosensors, biopolymers, bioenergy, biomaterials, 

biochips, basic biomedical instrumentation. 
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Suggested Readings:  

1. A Text book of Biotechnology, R.C. Dubey, S. Chand Higher Academic Publications, 2013 

2. Diseases of the Human Body, Carol D. Tamparo and Marcia A. Lewis, F.A. Davis Company, 2011. 

3. Biomedical instrumentation, Technology and applications, R. Khandpur, McGraw Hill Professional, 

2004  

4. Biology for Engineers, Arthur T. Johnson, CRC Press, Taylor and Francis, 2011  

5. Cell Biology and Genetics (Biology: The unity and diversity of life Volume I), Cecie Starr, Ralph 

Taggart, Christine Evers and Lisa Starr, Cengage Learning, 2008 

6. Biotechnology Expanding horizon, B.D. Singh, Kalyani Publishers, 2012. 
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Course Code Course Title Core/Elective 

ES213ME Energy Sciences and Engineering Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 2 

Course Objectives 

The objectives of this course is to impart knowledge of 

 Able to identify various sources of energy. 

 Understand the difference between Conventional and renewable energy sources.  

 Identify various storage devices of Energy. 

 Able to estimate the costing of power plant. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Understand the basics of various sources of energy  

2. Analyse the present status of conventional energy sources. 

3. Understand the working principles of Renewable Energy systems 

4. Design and develop waste heat recovery systems. 

5. Relate energy economics, standards and future challenges. 

 

UNIT-I  

Introduction: Various sources of energy, relative merits and demerits, Statistics and prospects of 

conventional and Renewable energy sources. 

 

UNIT-II  

Conventional Energy Sources: Fossil Fuels: Power generation using steam turbine and gas turbine power 

plants, Nuclear Fuels: Parts of reactor core, Nuclear power plant outline, Methods to dispose radioactive 

waste. Hydro Energy: Spillways, Hydroelectric power plant outline. 

 

UNIT-III 

Renewable Energy Systems: Solar Energy – Types of collectors and concentrators, Solar Photo Voltaic 

Cell. Wind Energy – Types of Wind Turbines and their working, geothermal power plant, Biomass 

conversion, Wave Energy power plant, Tidal Energy power plant, Ocean thermal energy power plant. 

 

UNIT-IV 

Storage: Methods to store Mechanical Energy, Electrical Energy, Chemical Energy and Thermal Energy. 

Co-generation &Tri-generation: Definition, application, advantages, classification, saving Potential. Energy 

waste, waste heat recovery classification, advantages and applications, commercially viable waste heat 

recovery devices. 

 

UNIT-V  

Power Plant Economics and Environmental Considerations: Costing, Estimation of power production -

Pollutants and Pollution Standards -Methods of pollution control. Energy Efficiency rating and BEE 

standards, Future energy needs and challenges. 
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Suggested Readings: 

1. Wakil MM, Power Plant Technology, McGraw Hill  

2. P.K. Nag, Power Plant Engineering, McGraw-Hill  

3. G.D. Rai, Non-Conventional Energy Sources, Khanna Publishers 

4. Mili Majumdar, Energy Efficient Buildings in India, Ministry of Non-Conventional Energy Sources. 
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Course Code Course Title Core/Elective 

PC231ME Mechanics of Materials Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To understand the basic concept of stress and strains for different materials. 

 To know the mechanism of the development of shear force and bending moment in beams and the 

stresses in thin cylinders & spheres. 

 To know the theory of simple bending, direct & bending stress and distribution of shear stress. 

 To analyse and understand shear stress, torsional stress and spring applications. 

 To study the deflections and its applications. 

Course Outcomes 

1. To understand the theory of elasticity and Hooke’s law 

2. To analyse beams to determine shear force and bending moments 

3. Analyse shear stress distribution in different sections of beams. 

4. To analyse and design structural members subjected to combined stresses 

5. To solve problems on bars and to determine deflections at any point of the beams 

 

UNIT – I 

Simple Stresses & Strains: Types of stresses & strains, Stress-Strain relations (Hooke’s law), Relation 

between elastic constants, Volumetric strain, Composite bars, Temperature stresses. Strain energy: Gradual, 

Sudden, Impact and Shock loading. 

Compound Stresses: Stresses on oblique planes, Principal stresses and Principal planes. Mohr’s circle and 

ellipse of stresses & strains.  

 

UNIT – II 

Shear Force and Bending Moment: Construction of S.F and B.M diagrams for cantilever, simply 

supported and overhanging beams subjected to point loads, uniformly distributed loads, uniformly varying 

loads and combination of these loads, Point of contra flexure and Relation between S.F & B.M. 

Thin Cylinders & Spheres: Derivation of formulae for longitudinal stress, Circumferential (hoop) stress, 

Volumetric strains, Changes in diameter and volume. 

 

UNIT – III 

Bending stresses in Beams: Assumptions made in pure bending, Derivation of bending moment equation, 

Modulus of section, Moment of resistance, Determination of bending stresses. Direct and Bending Stresses: 

Basic concepts, Core of sections for square, rectangular, solid and hollow circular.  

Distribution of shear stress: Equation of shear stress, Distribution across rectangular section. 

 

UNIT – IV 

Torsion of Circular Shafts: Theory of pure torsion, Assumptions made, Derivation of basic torsion 

equation, Torsional moment of resistance, Polar section modulus, Power transmitted by shafts, Combined 

bending and torsion. 

Helical Springs: Close and open coiled helical springs subjected to axial loads, axial couples, Strain energy 

in springs. 
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UNIT - V 

Deflection of Beams: Deflections of cantilever and simply supported beams including overhanging beams 

for point loads and uniformly distributed loads by Double integration method, Macaulay’s method, Strain 

energy method, Moment area method, Conjugate beam method and Maxwell reciprocal theorem. 

 

Suggested Readings: 

1. S. Ramamrutham, Strength of Materials, Dhanpat Rai & Sons, 1993. 

2. B.C. Punmia, Strength of Materials and Theory of Structures, Laxmi Publishers, Delhi, 2000. 

3. R.K. Rajput, Strength of Materials, S. Chand & Co., 2003. 

4. EgorP.Popov,EngineeringMechanicsofSolids,PrenticeHallofIndia,NewDelhi,2001. 

5. Gere & Timoshenko, Mechanics of Materials, 2nd Edition, CBS Publishers and Distributors Pvt. Ltd. 

6. Ferdinand P. Beer et.al., Mechanics of Materials, Tata McGraw-Hill Publishing Co. Ltd., New 

Delhi, 2005. 
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Course Code Course Title Core/Elective 

PC233ME Kinematics of Machinery Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The objectives of this course is to impart knowledge of 

 Analysis of mechanisms. 

 Drawing displacement diagrams for followers with various types of motions. 

 Cam profile drawing for various followers. 

 Estimation of transmission of power by belts and application of various gears and gear trains. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Understand the principles of kinematic pairs, chains and their classification, DOF, inversions, 

equivalent chains and planar mechanisms.  

2. Analyse the planar mechanisms for position, velocity and acceleration. 

3. Design frictional systems like belt drives, rope drives, clutches, bearings and screw threads 

4. Design cams and followers for specified motion profiles. 

5. Evaluate gear tooth geometry and select appropriate gears for the required applications. 

 

UNIT-I 

Definition of link, pair, kinematic chain, mechanism and machine, Kutzbach and Grubler criterion, 

Grashoff’s law, inversions of quadratic cycle chain, inversions of single and double slider crank chains. 

Fundamentals of coupler curves, Robert’s law, Pantograph, Geneva mechanism, Hooke’s joint, Davis and 

Ackerman’s Steering gear mechanisms.  

Introduction to Type, Number and Dimensional synthesis of four bar planar mechanisms 

 

UNIT-II 

Analysis of Mechanisms: Instantaneous centre, body centrode and space centrode, Kennedy’s theorem, 

Graphical methods (relative velocity method, instantaneous center method) to find velocities and 

accelerations including Coriolis component of acceleration of planar mechanisms. Angular velocity theorem.  

 

UNIT-III 

Laws of Friction: Friction in screw threads, pivots, collars and clutches, friction axis of link and friction 

circle 

Belts and Rope drives: Open and closed belt drives, length of belt, ratio of tensions, effect of centrifugal 

tension and initial tension on power transmission, condition for maximum power transmission 

Brakes: Block or shoe brake, internal expanding shoe brake, disc brake, belt brakes 

Dynamometers: Rope brake, belt transmission and Torsion type dynamometers 

 

UNIT-IV 

Cams: Types of cams and followers, Displacement, velocity, acceleration and jerk (SVAJ) diagrams for 

follower motion, Analysis of uniform motion, parabolic motion, simple harmonic motion and cycloidal 

motion profiles. Graphical synthesis of planar cams with knife edge, roller and flat face followers. Eccentric 

circle cam with translating roller follower. 
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UNIT-V 

Gears: Classification of gears. Spur gears- Nomenclature, law of gear tooth action, involute as gear tooth 

profile, interference of involute gears, minimum number of teeth to avoid interference, contact ratio, 

cycloidal tooth profile, comparison of involute and cycloidal tooth profile. 

Helical gears: Helical gear tooth relations, contact of helical gear teeth.  

Gear trains- Simple, compound, reverted, and epicyclic gear trains. 

 

Suggested Readings: 

1. S.S. Rattan, Theory of Machines, Tata McGraw-Hill, 3rd Edition,2009. 

2. J. E. Shigley, Theory of Machines and Mechanisms, McGraw-Hill Publications,2005. 

3. Thomas Bevan, Theory of Machines, CBS Publishers 

4. Norton RL, Kinematics and Dynamics of Machinery, McGraw-Hill Publications 

5. Amitabha Ghosh and Ashok Kumar Mallik, Theory of Mechanisms and Machines, East West Press Pvt. 

Ltd,2008 
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Course Code Course Title Core/Elective 

PC235AE Automotive Chassis Components Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The student should be able 

 To understand the basic concepts of structure and frame of an automobile and discuss the various 

types of frames used in automobiles along with their constructional details. 

 To understand constructional details and working of front axles, steering geometry. 

 To understand different types of drives used in automobiles, namely the Hotchkiss drive, Torque 

tube drive and the final drives, components of transmission and rear axle. 

 To understand the components and working of different types of suspension system. 

 To understand the components and working of different types of brakes. 

Course Outcomes 

1. To identify different types of frames and assess how loads act on different cross-sections of frames 

2. To demonstrate working of front axles, steering geometry and select the materials required for them. 

3. To explain different types of drives used in automobiles, namely the Hotchkiss drive, Torque tube 

drive and the final drives, components of transmission and rear axle. 

4. To explain different types of suspension systems and assess the suitability of a suspension system 

based on the type of vehicle 

5. To explain different types of Braking system and distinguish between them. 

 

UNIT –I   

Introduction: Types of chassis layout with reference to power plant locations and drives; vehicle frames, 

various types of frames, constructional details, materials, testing of vehicle frames, unitized frame body 

construction. 

 

UNIT –II  

Front Axle and Steering System: Types of front axles, construction details, materials, front wheel 

geometry: caster, camber, king pin inclination, toe0in; Conditions for true rolling motion of wheels during 

steering; steering geometry, Davis steering system and Ackerman, constructional details of steering linkages, 

different types of steering gear boxes, steering linkages and layouts, turning radius, wheel wobble, power 

assisted steering, steering of crawler tractors. 

 

UNIT -III  

Drive Line: Effect of driving thrust and torque reactions, Hotchkiss drive, torque tube drive and radius rods, 

propeller shaft, universal joints, front wheel drive, different types of final drive, double reduction and twin 

speed final drives, differential principle, construction details of differential unit. Non-slip differential, 

differential locks, differential housings, construction of rear axles, types of loads acting on rear axles, fully 

floating, three quarter floating and semi floating rear axles, rear axle housing, construction of different types 

of axle housings, multi axle vehicles. 
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UNIT –IV  

Suspension System: Need of suspension system, types of suspension, suspension springs, construction 

details and characteristics of leaf spring, coil spring and torsion bar springs; Independent suspension, rubber 

suspension, pneumatic suspension and shock absorbers. 

 

UNIT –V  

Braking System: Classification of brakes, drum brakes and disc brakes, constructional details, theory of 

braking, concept of dual brake system, parking brake, hydraulic system, vacuum assisted system, air brake 

system, antilock braking system, retarded engine brakes, eddy retarders. 

 

Suggested Readings: 

1. Kirpal Singh “Automobile Engineering- vol-1” Standard publishers, 2007. 

2. R.B Gupta “Automobile Engineering- vol-1” Tech India, 2007. 

3. K.K. Ramalingam “Automobile Engineering” Scitech publication, 2001. 

4. Joseph Heitner “Automobile Mechanics”, CBS Publishers, 2nd edition. 

5. Crouse/ Anglin “Automotive Mechanics” Tata Mc Graw Hill, 9th edition. 
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Course Code Course Title Core/Elective 

PC236AE Metallurgy and Material Testing Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To understand imperfections and dislocations in crystals, Types of fractures in metals, hot and cold 

working processes. 

 To understand fatigue, creep and diffusion. 

 To understand the structure of alloys, structure and characteristics of plain carbon steels and cast 

irons. 

 To understand different methods of heat treatment.  

 To understand materials used for automobiles  

Course Outcomes 

1. Identify the defects in metals and differentiate hot working and cold working, recovery, 

recrystallization and grain growth. 

2. To analyse fatigue crack propagation, effect of metallurgical variables, creep deformation 

mechanism apply diffusion theory. 

3. Construct and interpret the phase equilibrium diagrams and Iron-Iron carbide equilibrium diagram 

4. Explain the behavior of materials upon heat treatment, construct and interpret TTT diagram and 

appreciate the importance of case hardening 

5. Describe various metallic and non-metallic materials and select them for automobiles. 

 

UNIT-I 

Imperfections in crystals, Dislocations in crystals, Types of dislocations, Critical resolved shear stress, Effect 

of slip and twinning on the plastic deformation, Jogs and its effect on yield phenomenon, Hall-Petch 

equation, Ornge Pell effect, cold and hot working, strain hardening and Bauchinger effect, recovery, 

Recrystallization, Grain growth and its effect on mechanical properties of metals. 

Fracture: Types of fracture in metals, modes of fracture, Griffith theory of brittle fracture, Crack 

propagation, ductile fracture, Fracture under combined stress.  

 

UNIT-II 

Fatigue: S-N curve, Structure of fatigue fracture specimen. Fatigue crack propagation, effect of 

metallurgical variables on fatigue of metal, low cycle fatigue, cumulative fatigue and fatigue damage, 

Experimental determination of fatigue strength (RR-Moore Test), Factors to be considered for the 

improvement of the fatigue life. 

Creep: Creep strength, creep curve, creep deformation mechanisms, creep test, differences between creep 

curve and stress rupture curve. 

Diffusion: Fick’s law of diffusion, application of diffusion theory in mechanical engineering.   

 

UNIT-III 

Structure of Alloys: Construction and interpretation of thermal equilibrium diagram of binary nonferrous 

alloys, study of eutectic, eutectoid, peritectic, peritectoid reactions. Iron-Iron Carbide Equilibrium diagram, 

construction and interpretation. Types of plain carbon steels, cast iron and their properties and 

characteristics. 
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UNIT-IV 

Heat Treatment: Annealing, Normalising, Hardening, Tempering, Construction and interpretation of T.T.T 

Curve. Austempering and Martempering.  

Case Hardening: Carburising, Nitriding, Carbo-nitriding, Flame Hardening and Induction Hardening. Brief 

introduction of Age hardening.  

 

UNIT-V 

Selection of materials: Criteria of selecting materials for automotive components viz Cylinder block, 

Cylinder head, Piston, Piston ring, Gudgeon pin, Connecting rod, Crank shaft, Crank case, Cam, Cam shaft, 

Engine valve, Gear wheel, Clutch plate, Axle bearings, Chassis, Spring, body panel radiator, brake lining etc. 

Application of non-metallic materials such as composite, ceramic and polymers in automobile. 

Testing of materials: Universal testing machine-tension, compression, bending and shear tests, Hardness 

testing- Rockwell, Brinnell’s and Vicker’s diamond methods. Toughness measurement- Izod and Charpy 

methods, Torsion test. 

Non-Destructive Testing methods: Ultrasonic testing, Magnetic Particle Testing, Liquid penetrant testing, 

Radiographic testing, Eddy Current Testing, Visual Testing and Thermal/Infra-Red Testing. 

 

Suggested Readings: 

1. V. Raghavan, Material Science and Engineering, Prentice Hall of India Ltd., 4th edition. 1994 

2. S.H. Avner, Introduction to physical metallurgy, Tata Mc Graw Hill, 2nd edition. 1997 

3. S.P Nayak, Engineering Metallurgy and Material Science, Charotar publishing House, 6th edition. 

1995 

4. E. Dieter, Mechanical Metallurgy, Metric Edition. Tata Mc Graw Hill, 3nd edition. 1997 

5. Serope kalpakjain and Steven R- Schmid, Manufacturing Engineering & Technology, Pearson, 4th 

edition. 2006. 

6. Khanna.O.P. Material Science and Metallurgy, Dhanpat Rai & Sons, 1992.  

7. Kapoor, Material Science and Processes, New India Publishing House, 1987.   
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Course Code Course Title Core/Elective 

PC264AE Automotive Chassis Components Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

It is intended to make the students to 

 Know the constructional details of automobile frame, front & rear axles 

 Work on different types of clutches, differential, gear boxes, brakes, suspension systems used in 

automobiles along with their components 

 Assembling and disassembling of clutches, front axle, rear axle, steering, braking, suspension 

systems and differential gear box. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Identify the different automotive components. 

2. To identify, assemble and dissemble different types of Braking system and distinguish between 

them. 

3. To identify, assemble and dissemble different types of suspension systems. 

4. To demonstrate working of steering, front axles and rear axles. 

5. To demonstrate working of the clutches, suspension systems and differential gear box. 

 

List of Experiments: 

 

Study and measurement of following chassis frames: 

1. Light Motor Vehicle frame 

2. Heavy Duty Vehicle frame 

Study, Disassembling and Assembling: 

3. Front Axle 

4. Rear Axle 

5. Differential 

6. Steering Systems along with any two types of steering gear box 

7. Braking Systems: Hydraulic, Servo Vacuum, compressed air power brakes  

8. Leaf Spring, coil spring, torsion bar spring, hydraulic shock absorber 

9. Assembly of different types of clutches  

10. Gear Box 

11. Transfer Case 
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Course Code Course Title Core/Elective 

PC265AE Metallurgy and Material Testing for Automobile Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

It is intended to make the students 

 To know and understand the experiments on various materials to assess their behavior / limitations. 

 To understand the Shear force, bending moment and deflections of different types of beams. 

 To know the structure of Ferrous and Non-Ferrous materials, properties and their practical 

applications. 

 To understand the heat treatment process of steel 

Course Outcomes 

1. Prepare specimen for metallographic observation  

2. Analyse and identify low, medium and high carbon steels, different types of cast irons, non-ferrous 

alloys, from the study of their microstructure  

3. Underlines the importance of grain size in evaluating the desired mechanical properties. 

4. Correlate the heat treatment methods and the mechanical properties obtained. 

5. Analyse and identify microstructures after annealing, normalizing, hardening and tempering Relate 

the properties of the materials using image analyser 

 

List of Experiments: 

1. Direct tension test on plain carbon steels 

2. Young’s modulus of metal specimen by direct tension test 

3. Brinell’s and Rockwell’s hardness test 

4. Compression test 

5. Torsion test to determine the rigidity modulus of a shaft 

6. Fatigue test  

7. Procedure of metallurgical specimen preparation 

8. Study of metallurgical microscope 

9. Study of Iron-Iron Carbon diagram 

10. Metallographic study and analysis of plain carbon steels, cast iron, non-ferrous alloys like: brass, 

bronze, Al—Si alloys. 

11. Demonstration of heat treatment process 

12. Study of microstructure after hardening, normalizing and annealing of steel specimen. 

 

 

Note: minimum ten experiments should be conducted in the semester 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FACULTY OF ENGINEERING 

Scheme of Instruction & Examination 
(AICTE Model Curriculum for the Academic Year 2019-2020) 

 

and 

Syllabi 

B.E. III and IV Semester 

of 

Four Year Degree Programme 

in 

Civil Engineering 
(With effect from the academic year 2019– 2020) 

(As approved in the faculty meeting held on 25-06-2019) 

 

 

 
Issued by 

Dean, Faculty of Engineering 

Osmania University, Hyderabad – 500 007 

2019 

 

 

 



Faculty of Engineering, O.U.  AICTE Model Curriculum with effect from Academic Year 2019-20 

1 

 

SCHEME OF INSTRUCTION & EXAMINATION 

B.E. (Civil Engineering) III – SEMESTER 

 

S. No. 
Course 

Code 
Course Title 

Scheme of 

Instruction 

Scheme of 

Examination 

C
re

d
it

s 

L T P/D 

C
o

n
ta

ct
 

H
rs

/W
k

 

CIE SEE 

D
u

ra
ti

o
n

 

in
 H

rs
 

Theory Courses 

1 MC112CE Environmental Science 2 - - 2 30 70 3 - 

2 MC113PY 
Essence of Indian Traditional 

Knowledge 
2 - - 2 30 70 3 - 

3 MC204CE Overview of Civil Engineering* 1 - - 1 30 - - - 

4 HS203MP Industrial Psychology 3 - - 3 30 70 3 3 

5 BS206BZ Biology for Engineers 3 - - 3 30 70 3 3 

6 ES211CE Engineering Mechanics 2 1 - 3 30 70 3 3 

7 ES213ME Energy Sciences and Engineering 2 - - 2 30 70 3 2 

8 PC221CE Solid Mechanics 3 - - 3 30 70 3 3 

9 PC222CE Engineering Geology 2 - - 2 30 70 3 2 

10 PC223CE Surveying and Geomatics 3 - - 3 30 70 3 3 

Practical/ Laboratory Courses 

11 PC251CE Engineering Geology Lab - - 2 2 25 50 3 1 

12 PC252CE Surveying Lab - - 2 2 25 50 3 1 

 23 01 04 28 350 730  21 

 
HS: Humanities and Social Sciences BS: Basic Science ES: Engineering Science 

MC: Mandatory Course   PC: Professional Core 

L: Lecture T: Tutorial  P: Practical  D: Drawing 
CIE: Continuous Internal Evaluation  SEE: Semester End Evaluation (Univ. Exam) 

PY: Philosophy, BZ: Biology/ Life Sciences, CE: Civil Engineering  

MP: Mechanical / Production Engineering, ME: Mechanical Engineering.    

 

Note: 

1. Each contact hour is a clock hour 
2. The duration of the practical class is two hours, however it can be extended wherever necessary, to 

enable the student to complete the experiment. 

3. All the mentioned Mandatory Courses should be offered either in I–Semester or II–Semester only 
from the academic year 2019-2020. 

4. For those of the students admitted during the academic year 2018-2019, since the 

Mandatory Courses were not offered during the I–Semester or II–Semester, they should be offered 

either in III–Semester or IV–Semester of the academic year 2019-2020.  
 

* Mandatory Course for Civil Engineering Students only 
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Course Code Course Title Core/Elective 

MC112CE Environmental Science Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 - 

Course Objectives 

 To create awareness and impart basic knowledge about the environment and its allied problems. 

 To know the functions of ecosystems. 

 To understand importance of biological diversity. 

 To study different pollutions and their impact on environment.  

 To know social and environment related issues and their preventive measures. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Adopt environmental ethics to attain sustainable development. 

2. Develop an attitude of concern for the environment. 

3. Conservation of natural resources and biological diversity. 

4. Creating awareness of Green technologies for nation’s security. 

5. Imparts awareness for environmental laws and regulations. 

 

UNIT-I  

The Multidisciplinary Nature of Environmental Studies: Definition, scope and importance, need for 

public awareness. 

Natural Resources: Water Resources – Use and over utilization of surface and ground water, flood, drought, 

conflicts over water, Dams: Benefits and Problems. Food Resources –World Food Problems, effects of 

modern agriculture, fertilizer-pesticides problems, water logging, salinity, Forest Resources –Use and over 

exploitation, deforestation & its effect on tribal people. Land Resources –Land Degradation, environmental 

effect of mining, man induced landslides, soil erosion and desertification. Energy Resources –Growing 

energy needs, Renewable and Non-renewable energy resources. 

 

UNIT-II 

Ecosystems: Concept of an ecosystem, Structure and function of an ecosystem, Producers, consumers and 

decomposers, Energy flow in ecosystem, food chains, ecological pyramids, ecological succession, types of 

ecosystems (marine, pond, river, forest, grassland, desert) 

 

UNIT-III 

Biodiversity: Levels of Biodiversity, Bio-geographical classification of India, Value of biodiversity, Threats 

to biodiversity, endangered and endemic species of India, Conservation of biodiversity, global and national 

efforts. 

 

UNIT-IV 

Environmental Pollution: Definition, Causes, effects and control measures of air pollution, water pollution, 

soil pollution, noise pollution, thermal pollution, solid waste management. 

Environment Protection Act: Air, water, forest and wildlife Acts, issues in the enforcement of 

environmental legislation. 
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UNIT-V 

Social Issues and the Environment: Watershed management and environmental ethics. Climate change, 

global warming, acid rain, ozone layer depletion. 

Environmental Disaster Management: Types of disasters, impact of disasters on environment, 

infrastructure, and development. Basic principles of disaster mitigation, disaster management, and 

methodology. Disaster management cycle and disaster management in India. 

 

Field Work:  

 Visit to a local area to document environmental issues- agricultural area/ pond/lake/terrestrial 

ecosystem 

 Visit to a local polluted area- market/slum area/Industrial area/traffic area 

 

Suggested Readings: 

1. A.K. De, Environmental Chemistry, Wiley Eastern Ltd. 

2. E.P. Odum, Fundamentals of Ecology, W.B. Sunders Co., USA. 

3. M.N. Rao and A.K. Datta, Waste Water Treatment, Oxford and IBK Publications. 

4. Benny Joseph, Environmental Studies, Tata McGraw Hill, 2005. 

5. V.K. Sharma, Disaster Management, National Centre for Disaster Management, IIPE,1999. 
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Course Code Course Title Core/Elective 

MC113PY Essence of Indian Traditional Knowledge Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 - 

Course Objectives 

The course is introduced 

 To get a knowledge in Indian Philosophical Foundations. 

 To Know Indian Languages and Literature and the fine arts in India & Their Philosophy. 
 To explore the Science and Scientists of Medieval and Modern India 

Course Outcomes 

After successful completion of the course the students will be able to 

1. Understand philosophy of Indian culture. 

2. Distinguish the Indian languages and literature among difference traditions. 

3. Learn the philosophy of ancient, medieval and modern India. 
4. Acquire the information about the fine arts in India. 

5. Know the contribution of scientists of different eras. 

6. The essence of Yogic Science for Inclusiveness of society. 

 

UNIT – I 

Introduction to Indian Philosophy: Basics of Indian Philosophy, culture, civilization, culture and heritage, 
general characteristics of culture, importance of culture in human literature, Indian culture, Ancient Indian, 

Medieval India, Modern India. 
 

UNIT – II 
Indian Philosophy & Literature: Vedas Upanishads, schools of Vedanta, and other religion Philosophical 

Literature. Philosophical Ideas the role of Sanskrit, significance of scriptures to current society, Indian 

Philosophies, literature of south India. 

Indian languages and Literature-II: Northern Indian languages & Philosophical & cultural & literature. 
 

UNIT – III 

Religion and Philosophy: Religion and Philosophy in ancient India, Religion and Philosophy in Medieval 

India, Religious Reform Movements in Modern India (selected movements only) 
 

UNIT – IV 

Indian Fine Arts & Its Philosophy (Art, Technology & Engineering): Indian Painting, Indian handicrafts, 

Music, divisions of Indian classic music, modern Indian music, Dance and Drama, Indian Architecture 
(ancient, medieval and modern), Science and Technology in Indian, development of science in ancient, 

medieval and modern Indian. 
 

UNIT – V 
Education System in India: Education in ancient, medieval and modern India, aims of education, subjects, 

languages, Science and Scientists of Ancient India, Scientists of Medieval India, Scientists of Modern India. 

The role Gurukulas in Education System, Value based Education. 
 

Suggested Readings: 
1. Kapil Kapoor, “Text and Interpretation: The India Tradition’’, ISBN: 81246033375, 2005 

2. “Science in Samskrit”, Samskrita Bharti Publisher, ISBN-13:978-8187276333,2007 

3. NCERT, “Position Ppaper on Arts, Music, Dance and Theatre’’, ISBN 81-7450-494-X, 2006 
4. S. Narain, “Examination in Ancient India”, Arya Book Depot, 1993 

5. Satya Prakash, “Founders of Sciences in Ancient India”, Vijay Kumar Publisher, 1989 

6. M.Hiriyanna, “Essentials of Indian Philosophy”, Motilal Banarsidass Publishers, ISBN-13: 978-
8120810990,2014 

7. Chatterjee. S & Dutta “An Introduction to Indian Philosophy” 
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Course Code Course Title Core/Elective 

MC204CE Overview of Civil Engineering Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 1 - - - 25 - - 

Course Objectives 

 To provide the understanding the fundamental concepts of Civil Engineering 

 To provide an illustration of the significance of Civil Engineering Profession in satisfying 

societal needs. 

Course Outcomes 

After completing this course, the student will be able o: 

1. Understand the relevance of civil engineering in the society & describe the uses of various 

construction materials 

2. Explain the new technology/concepts of architecture in planning 

3. Remember the basics of surveying, transportation and geotechnical systems 

4. Remember the basics of environmental, water resources and structural engineering systems 

5. Remember the various software used in the field of civil engineering 

 

UNIT-I 

Relevance of Civil Engineering: History of Civil Engineering- Introduction to various disciplines of civil 

engineering: Relevance of civil engineering in the overall infrastructure development of the country. Civil 

Engineering’s global impact (social, economic, environmental) on the society. 

Professional Ethics - Entrepreneurial possibilities in Civil Engineering.  

Materials for Construction: Engineering properties, classification, types and uses of Stones, Bricks, 

Lime, Cement, Sand, Mortar, Steel, Concrete, Tiles, Timber, Aluminium, Paints and Varnishes, 

Miscellaneous, Glass, Rubber, PVC, Plaster of Paris. 

 

UNIT-II 

Principles of Architecture: Understanding fundamental principles such as contrast, proportion, scale, 

balance, symmetry/asymmetry, rhythm, axis, hierarchy, datum, character, colour, unity, harmony, 

dominance, and climax.  

Planning of Buildings: National Building Code of India (2016), Building bye-laws and zoning 

regulations- building line, height of building, dimensions & space requirement in relation to body 

measurements space design for passage between walls, service access, stair, ramps, and elevators, F.S.I., 

setbacks, ventilation and zoning regulations. Orientation and selection of site for Buildings-Preparation of 

a scaled sketch of the plan of a simple single storeyed building in a given site plan 

 

UNIT-III 

Introduction to Surveying: Principles and objectives of surveying- Introduction to recent advances in 

Surveying, Electronic Total Stations, DTM (Digital Terrain Models); Remote Sensing, GIS (Geographic 

Information System), GPS (Global Positioning System), LIDAR (Light Detection and Ranging).  

Introduction to Transportation Engineering: Investments in transport infrastructure development in 

India for different modes of transport; Developments and challenges in integrated transport development 

in India: road, rail, port and harbour and airport sector; Intelligent Transport Systems.  

Introduction to Geotechnical Engineering: Basics of soil mechanics, rock mechanics and geology; 

various types of foundations; rock Mechanics and its relationship with soil mechanics and engineering 

geology.  
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UNIT-IV 

Introduction to Environmental Engineering:  Water treatment systems; Effluent treatment systems; 

Solid waste management; Sustainability in Construction.  

Introduction to Water Resources Engineering: Fundamentals of fluid flow, basics of water supply 

systems; Underground Structures; Multi-purpose reservoir projects, hydro power projects.  

Introduction to Structural Engineering: Types of Structures: Masonry type, load bearing, framed 

structure, RCC & Steel Structures, Types of buildings; tall structures; various types of bridges; Water 

retaining structures, Non-Destructive testing systems, Rehabilitation and retrofitting. 

 

UNIT-V 

Computational Methods in Civil Engineering: Overview, features, applications and system 

Requirements of typical software used in Civil Engineering: AUTOCAD, STAAD, ETABS, SAP2000, 

MXRoads, VISSIM, PLAXIS, ARCGIS, NASTRAN, NISA, ANSYS, PRIMAVERA, MATLAB, 

Building Information Modelling (BIM) 

 

Suggested Readings: 

1. Edward Allen and Joseph Iano, Fundamentals of Building Construction: Materials and Methods, 

5th Edition, December 10, 2008 

2. Birdie G.S.  and Birdie JS., Water supply and Sanitary Engineering, Dhanpatrai Publishers, Delhi, 

6th Edition, 2002.  

3. James Williamson, Surveying & Field Work; A Practical Text-Book on Surveying, Levelling & 

Setting-Out, - Paperback – Import, 1 May 2012 

4. Rangwala, S.C., Engineering Materials, Charotar Publishing House, Anand, 2012. 

5. Natarajan K.V., Basic Civil Engineering, Dhanalakshmi, Chennai, 2012 

6. Raju. K.V.B, Ravichandran. P.T, Basics of Civil Engineering, Ayyappa Publications, Chennai, 

2012. 

7. National Building Code of India, 2016 

8. Gopi, S., Basic Civil Engineering, Pearson Publishers 

9. Kandya, A. A., Elements of Civil Engineering, Charotar Publishing house 

10. Mamlouk, M. S., and Zaniewski, J. P., Materials for Civil and Construction Engineering, Pearson 

Publishers 
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Course Code Course Title Core/Elective 

HS203MP Industrial Psychology Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The course will introduce the students to 

 To Know Industry Structures and functions. 

 Develop an awareness of the major perspectives underlying the field of Industrial Psychology  

 Understanding for the potential Industrial Psychology has for society and organizations now and in 

the future. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Understanding of key concepts, theoretical perspectives, and trends in industrial psychology. 

2. Evaluate the problems thorough and systematic competency model. 

3. Analyse the problems present in environment and design a job analysis method. 

4. Create a better work environment for better performance. 

5. Design a performance appraisal process and form for the human behavior. 

 

UNIT-I 

Industrial Engineering: Meaning, Definition, Objective, Need, Scope, Evolution and developments. 

Concept of Industrial Engineering, Historical development of Industrial Engineering, main departments of 

Industry. 

Organization Structure: Introduction, Principles of Organization, Organizational theories, 

Departmentalism, Authority, power, Organizational effectiveness, structuring the Organization, 

Organizational change, Organization charts. 

 

UNIT-II 

Motivation, Morale and Behavioural Science: Motivation, Characteristics, Kinds of motivation, Thoughts 

of motivational philosophy, Human needs, Incentive as motivators, Managing Dissatisfaction and frustration, 

Morale, Absenteeism, Behavioural Science.  

Social environment: Group dynamics in Industry Personal psychology, Selection, training, placement, 

promotion, counselling, job motivations, job satisfaction. Special study of problem of fatigue, boredom and 

accidents. 

 

UNIT-III 

Understanding Consumer Behavior: Consumer behaviour, study of consumer preference, effects of 

advertising, Industrial morale: The nature and scope of engineering psychology, its application to industry 

 

UNIT-IV 

Work Methods: Efficiency at work, the concept of efficiency, the work curve, its characteristics, the work 

methods; hours of work, nature of work, fatigue and boredom, rest pauses. The personal factors; age abilities, 

interest, job satisfaction, the working environment, noise, illumination, atmospheric conditions, increasing 

efficiency at work; improving the work methods, Time and motion study, its contribution and failure 

resistance to time and motion studies, need for allowances in time and motion study. 
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UNIT-V 

Work and Equipment Design: Criteria in evaluation of job-related factor, job design, human factors, 

Engineering information, input processes, mediation processes, action processes, methods design, work 

space and its arrangement, human factors in job design. Accident and Safety: The human and economic costs 

of accidents, accident record and statistics, the causes of accidents situational and individual factors related 

to accident reduction. 

 

Suggested Readings: 

1. TR Banga and SC Sharma, Industrial Engineering and Management, Khanna Publishers, 11th Edn., 

2014. 

2. Tiffin, J and McCormic E.J., Industrial Psychology, Prentice Hall, 6th Edn., 1975.  

3. McCormic E.J., Human Factors Engineering and Design, McGraw Hill, 4th Edn.,1976.  

4. Mair, N.R.F., Principles of Human relations  

5. Gilmer, Industrial Psychology 

6. Ghiselli & Brown, Personnel and Industrial Psychology.  

7. Myer, Industrial Psychology.  

8. Dunnete, M.D., Handbook of Industrial and Organizational Psychology.  

9. Blum & Taylor, Industrial Psychology 
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Course Code Course Title Core/Elective 

BS206BZ Biology for Engineers Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

Gain vivid knowledge in the fundamentals and uses of biology, human system and plant system. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Apply biological engineering principles, procedures needed to solve real-world problems. 

2. Understand the fundamentals of living things, their classification, cell structure and biochemical 

constituents. 

3. Apply the concept of plant, animal and microbial systems and growth in real life situations. 

4. Comprehend genetics and the immune system. 

5. Know the cause, symptoms, diagnosis and treatment of common diseases. 

6. Apply basic knowledge of the applications of biological systems in relevant industries. 

 

UNIT-I 

Introduction to Life: Characteristics of living organisms, Basic classification, cell theory, structure of 

prokaryotic and eukaryotic cell, Introduction to Biomolecules: definition, general classification and 

important functions of carbohydrates, lipids, proteins, vitamins and enzymes.  

 

UNIT-II 

Biodiversity: Plant System: basic concepts of plant growth, nutrition, photosynthesis and nitrogen fixation. 

Animal System: Elementary study of digestive, respiratory, circulatory, excretory systems and their 

functions. Microbial System: History, types of microbes, economic importance and control of microbes. 

 

UNIT-III 

Genetics and Evolution: Theories of evolution and Evidences; cell division–mitosis and meiosis; evidence 

of laws of inheritance; variation and speciation; nucleic acids as a genetic material; central dogma; Mendel 

laws, gene and chromosomes. 

 

UNIT-IV 

Human Diseases: Definition, causes, symptoms, diagnosis, treatment and prevention of diabetes, cancer, 

hypertension, influenza, AIDS and Hepatitis. Immunity immunization, antigen – antibody immune response. 

 

UNIT-V 

Biology and its Industrial Applications: Transgenic plants and animals, stem cell and tissue engineering, 

bioreactors, bio pharming, recombinant vaccines, cloning, drug discovery, biological neural networks, 

bioremediation, biofertilizer, biocontrol, biofilters, biosensors, biopolymers, bioenergy, biomaterials, 

biochips, basic biomedical instrumentation. 
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Suggested Readings:  

1. A Text book of Biotechnology, R.C.Dubey, S. Chand Higher Academic Publications, 2013 

2. Diseases of the Human Body, Carol D. Tamparo and Marcia A. Lewis, F.A. Davis Company, 2011. 

3. Biomedical instrumentation, Technology and applications, R. Khandpur, McGraw Hill Professional, 

2004  

4. Biology for Engineers, Arthur T. Johnson, CRC Press, Taylor and Francis, 2011  

5. Cell Biology and Genetics (Biology: The unity and diversity of life Volume I), Cecie Starr, Ralph 

Taggart, Christine Evers and Lisa Starr, Cengage Learning, 2008 

6. Biotechnology Expanding horizon, B.D. Singh, Kalyani Publishers, 2012. 
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Course Code Course Title Core/Elective 

ES211CE Engineering  Mechanics Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 1 - - 30 70 3 

Course Objectives 

The objectives of this course is to impart knowledge of  

 Resolution of forces, equilibrium of force systems consisting of static loads  

 Obtaining centroids and moments of inertia for various regular and irregular areas. 

 Various forces in the axial force members, and to analyse the trusses using various methods,  

 Concept of friction for single and connected bodies. 

 Basic concepts of dynamics, their behavior, analysis and motion bodies 

 Work energy principles and impulse momentum theory and applications to problem solving 

Course Outcomes 

After completing this course, the student will be able to: 

1. Apply the fundamental concepts of forces, equilibrium conditions for static loads.  

2. Determine the centroid and moment of inertia for various sections. 

3. Analyse forces in members of a truss using method of joints and method of sections, analyse friction 

for single and connected bodies. 

4. Apply the basic concepts of dynamics, their behavior, analysis and motion bodies. 

5. Solve problems involving work energy principles and impulse momentum theory. 

 

UNIT – I 

Introduction to Engineering Mechanics: Basic Concepts 

System of Forces: Coplanar Concurrent Forces, Components in Space – Resultant of coplanar and spatial 

systems, Moment of Force and Couple and   its Application to coplanar system 

Equilibrium of Systems of Forces: Free Body Diagrams, Equations of Equilibrium and applications to 

Coplanar System.  

 

UNIT – II 

Centroid: Centroid of simple areas (from basic principles), Centroid of Composite areas. 

Area Moment of Inertia: Definition, Moment of inertia of simple areas (from basic principles), Polar 

Moment of Inertia, Transfer formula, Moment of Inertia of Composite areas. 

Centre of Gravity & Mass moment of Inertia: Centre of gravity and Mass moment of inertia of simple 

bodies (from basic principles). 

 

UNIT – III 

Friction: Theory of friction, Laws of friction, Friction connected to single and connected bodies. Wedge 

friction. 

Analysis of Perfect Frames: (Analytical Method) Types of Frames, Assumptions for forces in members of 

perfect frame, Method of joints and Method of sections for Cantilever Trusses, simply supported Trusses.   

 

UNIT –IV 

Kinematics: Introduction, Motion of particle, Rectilinear and Curvilinear motions, Velocity and 

Acceleration, Types of Rigid body, Angular motion, Fixed axis rotation. 

Kinetics:  Introduction, fundamental equation of kinetics for a particle, D’ Alembert’s principle for particle 

motion, connected system and Fixed Axis Rotation. 
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UNIT – V 

Work - Energy Method: Introduction, Equations for Translation, Work-Energy Applications to Particle 

Motion, Connected System and Fixed Axis Rotation. 

Impulse Momentum Method: Linear impulse momentum, law of conservation of momentum, coefficient 

of restitution, Elastic impact. 

 

Suggested Readings: 

1. Ferdinand L. Singer, Engineering Mechanics, Collins, Singapore, 1975. 

2. Reddy Vijay Kumar K. and K. Suresh Kumar, Singer’s Engineering Mechanics, 2010. 

3. S.S Bhavakatti, Engineering Mechanics, New age International publishers. 

4. Rajeshakharam, S. and Sankara subrahmanyam, G.,Mechanics, Vikas Publications, 2002. 

5. Junarkar, S.B. and H.J. Shah., Applied Mechanics, Publishers, 2001. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Faculty of Engineering, O.U.  AICTE Model Curriculum with effect from Academic Year 2019-20 

13 

Course Code Course Title Core/Elective 

ES213ME Energy Sciences and Engineering Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 2 

Course Objectives 

The objectives of this course is to impart knowledge of 

 Able to identify various sources of energy. 

 Understand the difference between Conventional and renewable energy sources.  

 Identify various storage devices of Energy. 

 Able to estimate the costing of power plant. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Understand the basics of various sources of energy  

2. Analyse the present status of conventional energy sources. 

3. Understand the working principles of Renewable Energy systems 

4. Design and develop waste heat recovery systems. 

5. Relate energy economics, standards and future challenges. 

 

UNIT-I  

Introduction: Various sources of energy, relative merits and demerits, Statistics and prospects of 

conventional and Renewable energy sources. 

 

UNIT-II  

Conventional Energy Sources: Fossil Fuels: Power generation using steam turbine and gas turbine power 

plants, Nuclear Fuels: Parts of reactor core, Nuclear power plant outline, Methods to dispose radioactive 

waste. Hydro Energy: Spillways, Hydroelectric power plant outline. 

 

UNIT-III 

Renewable Energy Systems: Solar Energy – Types of collectors and concentrators, Solar Photo Voltaic 

Cell. Wind Energy – Types of Wind Turbines and their working, geothermal power plant, Biomass 

conversion, Wave Energy power plant, Tidal Energy power plant, Ocean thermal energy power plant. 

 

UNIT-IV 

Storage: Methods to store Mechanical Energy, Electrical Energy, Chemical Energy and Thermal Energy. 

Co-generation &Tri-generation: Definition, application, advantages, classification, saving Potential. Energy 

waste, waste heat recovery classification, advantages and applications, commercially viable waste heat 

recovery devices. 

 

UNIT-V  

Power Plant Economics and Environmental Considerations: Costing, Estimation of power production -

Pollutants and Pollution Standards -Methods of pollution control. Energy Efficiency rating and BEE 

standards, Future energy needs and challenges. 
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Suggested Readings: 

1. Wakil MM, Power Plant Technology, McGraw Hill  

2. P.K. Nag, Power Plant Engineering, McGraw-Hill  

3. G.D. Rai, Non-Conventional Energy Sources, Khanna Publishers 

4. Mili Majumdar, Energy Efficient Buildings in India, Ministry of Non-Conventional Energy Sources. 
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Course Code Course Title Core/Elective 

PC221CE Solid Mechanics Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The objectives of this course is to impart knowledge of and problem solving skills in  

 Concepts of the stress and strain for different materials and application to longitudinally stressed 

bars 

 Evaluating shear forces and bending moments in beams, pure bending theory and determination of 

the bending stresses in beams 

 Determining the stresses for the shearing stresses, combined action of direct load and bending 

moment 

 Pure torsion theory and application to different types of springs. 

 Evaluating principal stresses in multi-axially loaded members, applications in estimating the best 

failure criteria in solid materials and evaluation of stresses & strains in thin-walled pressure vessels 

Course Outcomes 

After completing this course, the student will be able to: 

1. Apply the fundamental concepts of stress and strain in the analysis and design of axially loaded 

members. 

2. Analyse determinate beams to determine shear forces, bending moments and determine the bending 

stress distribution in beams. 

3. Determine the shear stress distribution in a beams and also the stresses in beams subjected to 

combined axial and bending loads. 

4. Evaluate the stresses and strains of circular members subjected to torsion and calculate the power 

required for torsional revolutions of shafts. 

5. Analyse the combined stresses at a point to evaluate principal stresses, and their applications in 

evaluating failure criteria in various materials and pressure vessels 

 

UNIT-I  

Simple Stresses and Strains: Definitions of stresses and strains, Hooke's Law, Modulus of Elasticity, Stress 

- Strain curve for ductile materials, Elastic constants, compound bars and temperature stresses.  

Strain Energy: Strain energy and resilience in statically determinate bars subjected to gradually applied, 

suddenly applied, impact and shock loads.  

 

UNIT-II 

Compound Stresses: Stresses on oblique planes, principal stresses and planes. Mohr's circle of stress. 

Theories of Failure based on maximum principal stress, maximum principal strain, maximum shear stress, 

maximum strain energy and maximum shear strain energy 

Application to pressure vessels: Thin cylinders subjected to internal fluid pressure, volumetric change. 

Thick Cylinders: Lame's equations, stresses under internal and external fluid pressures, Compound cylinders, 

Shrink fit pressure. 

 

UNIT-III 

Shear Force and Bending Moment: Different types of beams and loads, shear force and bending moment 

diagrams for cantilever, and simply supported beams with and without over hangs subjected to different 

kinds of loads viz., point loads, uniformly distributed loads, uniformly varying loads and couples. 
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Bending Stresses in Beams: Assumptions in theory of simple bending, Derivation of flexure equation, 

Moment of resistance, calculation of stresses in statically determinate beams for different loads and different 

types of structural sections. 

 

UNIT-IV 

Shear Stress in Beams: Derivation of equation of shear stresses, distribution across rectangular, circular, T 

and I section.  

Direct and Bending Stresses: Direct loading, Eccentric loading, limit of eccentricity, Core of sections, 

rectangular and circular, solid and hollow sections 

 

UNIT-V 

Torsion: Theory of pure torsion in solid and hollow circular shafts, shear stress, angle of twist, strength and 

stiffness of shafts, Transmission of Power. Combined torsion and bending with and without end thrust. 

Determination of principal stresses and maximum shear stress. Equivalent bending moment and equivalent 

twisting moment. 

Springs: Close and open coiled helical springs under axial load and axial twist, Carriage springs. 

 

Suggested Readings: 

1. D.S. Prakash Rao, Strength of Materials- A Practical Approach, Universities Press, 1999. 

2. R.K. Rajput, A Textbook of Strength of Materials, S. Chand Publications,2007. 

3. R. Subramanian, Strength of Materials, Oxford University Press, New Delhi 2005. 

4. S. S. Bhavikatti, Strength of materials, Vikas Publishing House,2002. 

5. Ferdinand P Beer, Johnston and De Wolf., Mechanics of Materials, Tata McGraw-Hill, 2004. 
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Course Code Course Title Core/Elective 

PC222CE Engineering  Geology Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 2 

Course Objectives 

The objectives of this course is to impart knowledge of  

 Mineralogy, rock formation & types and geological structures 

 Rock weathering, formation & classification of soils 

 Geomorphology and rock mechanics 

 Utility of rocks as a construction material with qualifying properties 

 Geological problems associated with dams, reservoirs, tunnels and other geological hazards 

Course Outcomes 

After completing this course, the student will be able to: 

1. Identify various minerals, rocks and analyse geological structures. 

2. Explain rock weathering, classify various soils and understand hydrogeology. 

3. Classify landforms based on their geomorphology and evaluate the engineering properties of rocks. 

4. Examine rocks for their suitability in various construction applications. 

5. Investigate and identify the geological problems in dams, reservoirs and tunnels, and explain the 

geological causes of earthquakes, tsunamis and landslides. 

 

UNIT-I 

Introduction: Engineering geology useful to civil engineering  

Mineralogy: Mineral, Origin and composition. Physical properties of minerals, susceptibility of minerals 

to weathering, Rock forming minerals.    

Rocks: Igneous, sedimentary and metamorphic rocks Geological description and Indian occurrence of 

Granite, Basalt, Dolerite, Gabbro, Laterite, Sandstone Shale, Limestone Slate, Gneiss, Quartzite, Marble, 

Khondalite and Chamockite.  

Geological Structures: Folds, joints and faults: Fundamental types, mechanism origin and classification; 

Field identification and Engineering analysis of geological structures 

 

UNIT-II   

Rock Weathering: Processes and end-products of weathering; susceptibility of rocks to weathering, 

Assessment of the degree of weathering and its classification.  

Geology of Soils: Formation, geological classification, description and Engineering use of soils Types of 

Indian soils.  

Hydrogeology: Hydrologic cycle, water table, aquifers, occurrence of ground water in various lithological 

formations, geological control for ground water movement, springs, ground water exploration and ground 

water provinces of India. 

 

UNIT–III 

Geomorphology: Evolution, characteristics features and Engineering, considerations of fluviatile, 

Aeolian, glacial and marine land forms. 

Rock Mechanics: Engineering properties of rocks Stress-Strain behaviour of rocks. Site Investigation: 

Aerial Photographs, Electrical: Resistivity and Seismic refraction methods. 
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UNIT- IV  

Rock as a Construction Material: Geological considerations for the selection of Concrete aggregate, 

Highway and Runway aggregates, building stones, Decorative stones, Roofing and facing stones.  

Geology of Dams and Reservoirs: Types of Dams, Problems associated with Dam foundations and 

reservoirs, Engineering Geological investigations for demand water tightness in reservoir site, Analysis of 

dam failure; Engineering Geology of major Dam sites of India 

 

UNIT–V 

Tunnels: Stand-up time of different rocks, Engineering Geological investigations of tunnels in rock, 

problems in tunnelling. 

Geological Hazards: Geological aspects of Earthquakes, Tsunamis and Landslides;  

 

Suggested Readings: 

1. F.G. Bell, Engineering Geology, Elsevier, 2007.  

2. Dimitri P. Krynine and William R. Judd, Principles of Engineering Geology & Geotechnics, CBS 

Publishers & Distributors, First Edition, 1998.  

3. B.P. Attewel and I.W. Fanner, Principles of Engineering Geology, Chapman and Hall 1976.  

4. Officers of the Geological Survey of India, Engineering Geology Case Histories, Miscellaneous 

Pub. No. 29, 1975.  
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Course Code Course Title Core/Elective 

PC223CE Surveying and Geomatics Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The objectives of this course is to impart knowledge of  

 To study the basic concepts & Principles of Surveying 

 To know the field applications and concepts of levelling survey & Contouring 

 To Know the importance of theodolite, total station and their practical applications 

 Study the basic concept of trigonometrical levelling, and field applications 

 Analyse the horizontal and vertical curves for survey work related to Roads & Railways 

 Know the principles of aerial photogrammetry and its applications 

 Study the various applications of GPS and remote sensing for field work. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Understand the basic principles of surveying. 

2. Computation of lengths, areas, bearings of given field work. 

3. Understand the basic working principles of theodolite and total station 

4. Computation of setting out data for horizontal and vertical curves by various methods. 

5. Understand and learn the basic concepts related to Photogrammetry, RS and GPS. 

 

UNIT-I   

Introduction to Surveying: Classification and principles of surveying, Survey stations, Survey lines, 

Direct and indirect ranging, Bearing systems and conversions, correction of bearings for magnetic 

declination and local attraction. Plane Table surveying: Orientation and its importance, methods of plane 

table surveying. Levelling: Principles of levelling, booking and reducing levels; differential, reciprocal 

levelling, profile     levelling     and     cross     sectioning; Autolevel, Errors in Levelling; Contouring: 

Characteristics, methods and uses of contours; Computation of Areas and Volumes- Simpson’s and 

Trapezoidal rule. 

 

UNIT-II 

Theodolite Survey: Introduction to Theodolite, Definitions; Fundamental lines of a Theodolite; 

Temporary Adjustments; Measurement of horizontal and vertical angle; Coordinates & their 

computations, Omitted measurements, Gales   Traverse   Table; Trigonometric levelling:   Calculations   

of elevations and distances of accessible and inaccessible objects by single and double plane methods.  

 

UNIT-III 

Curves: Theory of simple curves, setting out of simple curves by linear and angular methods; Elements of 

simple compound curve & Reverse curve; Elements of Transition curve: length of transition curve; 

Vertical Curves-Length of vertical curve- Elements of Summit and sag curves. 

 

UNIT-IV  

Modern Field Survey Systems: Principle & Types of EDM instruments, Total Station: Parts of a Total 

Station, Advantages and Applications; Field Procedure for total station survey; Global Positioning 

Systems- Segments, GPS measurements, errors and biases. 
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UNIT-V 

Photogrammetric Surveying:  Introduction, Basic concepts, perspective geometry of aerial photograph, 

relief displacements, terrestrial photogrammetry, flight planning.  

Remote Sensing: Introduction: Electromagnetic Spectrum, interaction of electromagnetic radiation with 

the atmosphere and earth surface, remote sensing data acquisition:  platforms and sensors. 

 

Suggested Readings: 

1. B.C. Punmia, Surveying Vol.1,2 & 3, Lakshmi Publishers, NewDelhi,1994. 

2. Arora K.R., Surveying Vol.1&2, Standard Book House, New Delhi, 2005. 

3. T.M. Lillesand and R.W. Kiefer, Remote Sensing and Image Interpretation, John Wiley & Sons, 

1994. 

4. M.Chandra, Advanced Surveying, New Age International Publishers, New Delhi, 2000. 

5. Anji Reddy, M., Remote Sensing and Geographical Information System, B.S. Publications, 2001. 
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Course Code Course Title Core/Elective 

PC251CE Engineering Geology Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

This course gives a practical hands-on experience to students to study and evaluate the physical and 

engineering properties of minerals and rocks, and provides exposure to various geological tests 

Course Outcomes 

After completing this course, the student will be able to: 

1. Identify the physical and engineering properties of minerals and rocks (Exp 1-3) 

2. Analyse and measure structural aspects of rocks using models (Exp 4,5,10) 

3. Carry out field experiment and studies such as VES (Exp 6)  

4. Perform studies such as Stereoscopic study of photographs, seismic refraction survey and Slake 

durability test (Exp 7, 8, 12) 

5. Study the topographical and GSI maps (Exp 9, 11) 

 

List of Experiments: 

1. Identification and description of physical properties of minerals 

2. Identification and description of geological and geotechnical characteristics of rocks  

3. Determination of apparent specific gravity, porosity and water absorption of different rocks  

4. Study of structural geology models (wooden models) 

5. Measurement of dip of planar feature by clinometers compass 

6. Vertical electrical sounding VES field experiment  

7. Stereoscopic study of aerial photographs pertaining to landforms, vegetation and water bodies 

8. Seismic refraction survey to determine depth to bedrock 

9. Study of topographical maps 

10. Structural geology problems (strike, dip, three point problems) 

11. Study of geological survey of India (GSI works) maps and reports 

12. Slake durability test on soft rock 

 

Note: At least 10 experiments should be conducted in the semester 
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Course Code Course Title Core/Elective 

PC252CE Surveying Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 To study and understand the different methods involved in survey field work 

 To know the importance of theodolite, total station and their practical applications 

 To study the basic concept of trigonometrical levelling, and field applications 

 To analyse th ecurves for survey workrelated to Roads and Railways 

 To study the applications of GPS for field work. 

Course Outcomes 

After completing the course, the students will be able to 

1. Compute lengths, areas and bearings of the given field work  

2. Understand the basic working principles of theodolite and total station  

3. Compute setting out data for setting out of horizontal curves by various methods  

4. Understandand learn the basic concepts related to GPS 

 

List of Experiments: 

1. Applications of chain traversing to locate a building and field objects by taking perpendicular and 

oblique offsets and recording in the field book. 

2. Study of prismatic compass and setting out a polygon 

3. Planetable survey: Radiation & Intersection methods 

4. Introductiontolevelling:Differentiallevellingusingdumpy/Autolevel 

5. Profile and cross-sectional levelling using Dumpy/Autolevel 

6. MeasurementofhorizontalanglesbyrepetitionandreiterationmethodsusingVernierTheodolite. 

7. Measurement of vertical angle: Application to simple problems of height and distance by measuring 

angle of elevation and depression 

8. Single plane method: Determination of R.L. of an elevated Object using two Instrument Stations 

which are placed in a same vertical plane-when base of the Object inaccessible. 

9. Two  plane  method:  Determination  of R.L.  of  an  elevated  Object  using  two  Instrument 

Stations which are not placed in the same vertical plane-when base of the Object inaccessible. 

10. Setting out of a simple circular curve by linear method 

11. Setting out of a simple circular curve by angular method 

12. Introduction to Total station and applications: To determine difference in elevation of any two given 

points. The introduction includes, setting up of the Total station over a station, input values, field 

measurements, downloading of the data into a computer. 

13. Total station and applications: Application to simple problems of height and distance by measuring 

angle of elevation and depression and determination of R.L of the target object. 

14. Total station and applications: Determination of area enclosed in a closed traverse having minimum 

5 stations. Plot the measured values by using a software package. 

15. Global Positioning System (GPS): Determination of Latitude and Longitude of any four stations and 

computation of the area. 

 

Note: At least 12 experiments must be performed during the semester 
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SCHEME OF INSTRUCTION & EXAMINATION 

B.E. (Civil Engineering) IV – SEMESTER 

 

S. No. 
Course 

Code 
Course Title 

Scheme of 

Instruction 

Scheme of 

Examination 

C
re

d
it

s 

L T P/D 

C
o

n
ta

ct
 

H
rs

/W
k

 

CIE SEE 

D
u

ra
ti

o
n

 

in
 H

rs
 

Theory Courses 

1 MC111PO Indian Constitution 2 - - 2 30 70 3 - 

2 HS201EG 
Effective Technical 

Communication in English 
3 - - 3 30 70 3 3 

3 HS202CM Finance and Accounting 3 - - 3 30 70 3 3 

4 BS205MT 
Mathematics – III (PDE, 

Probability & Statistics) 
3 - - 3 30 70 3 3 

5 ES212ME 
Elements of Mechanical 

Engineering 
3 - - 3 30 70 3 3 

6 PC231CE 
Mechanics of Materials and 

Structures 
3 - - 3 30 70 3 3 

7 PC232CE Fluid Mechanics 3 - - 3 30 70 3 3 

8 PC233CE Materials: Testing and Evaluation 2 - - 2 30 70 3 2 

Practical/ Laboratory Courses 

9 PC261CE Solid Mechanics Lab - - 2 2 25 50 3 1 

10 PC262CE 
Materials: Testing and Evaluation 

Lab 
- - 2 2 25 50 3 1 

 22 - 04 26 290 660  22 

 

 
HS: Humanities and Social Sciences BS: Basic Science ES: Engineering Science 
MC: Mandatory Course   PC: Professional Core 
L: Lecture T: Tutorial  P: Practical  D: Drawing 

CIE: Continuous Internal Evaluation  SEE: Semester End Evaluation (Univ. Exam) 

PO: Political Science, EG: English, CM: Commerce, MT: Mathematics, CE: Civil Engineering,  

ME: Mechanical Engineering.   

 

Note: 

1. Each contact hour is a clock hour 
2. The duration of the practical class is two hours, however it can be extended wherever necessary, to 

enable the student to complete the experiment. 

3. All the mentioned Mandatory Courses should be offered either in I–Semester or II–Semester only 
from the academic year 2019-2020. 

4. For those of the students admitted during the academic year 2018-2019, since the 

Mandatory Courses were not offered during the I–Semester or II–Semester, they should be offered 
either in III–Semester or IV–Semester of the academic year 2019-2020.  

5. The students have to undergo a Summer Internship of two-week duration after IV–Semester and 

credits will be awarded in V–Semester after evaluation. 
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Course Code Course Title Core/Elective 

MC111PO Indian Constitution Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 - 

Course Objectives 

 To create awareness among students about the Indian Constitution. 

 To acquaint the working conditions of union, state, local levels, their powers and functions. 

 To create consciousness in the students on democratic values and principles articulated in the 

constitution.  

 To expose the students on the relations between federal and provincial units. 

 To divulge the students about the statutory institutions. 

Course Outcomes 

After completing this course, the student will 

1. Know the background of the present constitution of India. 

2. Understand the working of the union, state and local levels. 

3. Gain consciousness on the fundamental rights and duties. 

4. Be able to understand the functioning and distribution of financial resources between the centre and 

states. 

5. Be exposed to the reality of hierarchical Indian social structure and the ways the grievances of the 

deprived sections can be addressed to raise human dignity in a democratic way. 

 

UNIT-I 

Evolution of the Indian Constitution: 1909 Act, 1919 Act and 1935 Act. Constituent Assembly: 

Composition and Functions; Fundamental features of the Indian Constitution. 

 

UNIT-II 

Union Government: Executive-President, Prime Minister, Council of Minister 

State Government: Executive: Governor, Chief Minister, Council of Minister 

Local Government: Panchayat Raj Institutions, Urban Government 

 

UNIT-III 

Rights and Duties: Fundamental Rights, Directive principles, Fundamental Duties 

 

UNIT-IV 

Relation between Federal and Provincial units: Union-State relations, Administrative, legislative and 

Financial, Inter State council, NITI Ayog, Finance Commission of India 

 

UNIT-V 

Statutory Institutions: Elections-Election Commission of India, National Human Rights Commission, 

National Commission for Women 
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Suggested Readings: 

1. Abhay Prasad Singh & Krishna Murari, Constitutional Government and Democracy in India, 

Pearson Education, New Delhi, 2019 

2. D.D. Basu, Introduction to the constitution of India, Lexis Nexis, New Delhi 

3. Subhash Kashyap, Our Parliament, National Book Trust, New Delhi  

4. Peu Ghosh, Indian Government &Politics, Prentice Hall of India, New Delhi  

5. B.Z. Fadia & Kuldeep Fadia, Indian Government &Politics, Lexis Nexis, New Delhi 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Faculty of Engineering, O.U.  AICTE Model Curriculum with effect from Academic Year 2019-20 

26 

Course Code Course Title Core/Elective 

HS201EG Effective Technical Communication in English Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

To expose the students to: 

 Features of technical communication 

 Types of professional correspondence 

 Techniques of report writing 

 Basics of manual writing 

 Aspects of data transfer and presentations. 

Course Outcomes 

On successful completion of the course, the students would be able to: 

1. Handle technical communication effectively 

2. Use different types of professional correspondence 

3. Use various techniques of report writing 

4. Acquire adequate skills of manual writing 

5. Enhance their skills of information transfer and presentations   

 

UNIT I 

Definition and Features of Technical communication: Definition and features of technical communication 

(precision, relevance, format, style, use of visual aids), Differences between general writing and technical 

writing, Types of technical communication (oral and written) 

 

UNIT II 

Technical Writing-I (Official correspondence): Emails, IOM, Business letters, Business proposals. 

 

UNIT III 

Technical writing-II (Reports): Project report, Feasibility report, Progress report, Evaluation report. 

 

UNIT IV 

Technical writing- III (Manuals): Types of manuals, User manual, Product manual, Operations manual. 

 

UNIT V 

Information Transfer and Presentations: Non-verbal (bar diagram, flow chart, pie chart, tree diagram) to 

verbal (writing), Verbal (written) to non-verbal, Important aspects of oral and visual presentations. 

 

Suggested Readings: 

1. Raman, Meenakshi & Sharma, Sangeeta. (2015). Technical communication: Principles and Practice 

(3rd ed.). New Delhi, OUP.  

2. Rizvi, Ashraf, M. (2017).Effective technical Communication (2nd ed.). New Delhi, Tata McGraw Hill 

Education. 

3. Sharma, R. C., & Mohan, Krishna. (2017). Business Correspondence and Report Writing: A Practical 

Approach to Business & Technical Communication (4th ed.). New Delhi, Tata McGraw Hill Education. 

4. Tyagi, Kavita & Misra, Padma. (2011). Advanced technical communication. New Delhi, PHI Learning. 

5. Jungk, Dale. (2004). Applied writing for technicians. New York, McGraw-Hill Higher Education. 
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Course Code Course Title Core/Elective 

HS202CM Finance and Accounting Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The course will introduce the students  

 To provide basic understanding of Financial and Accounting aspects of a business unit 

 To provide understanding of the accounting aspects of business 

 To provide understanding of financial statements 

 To provide the understanding of financial system  

 To provide inputs necessary to evaluate the viability of projects 

 To provide the skills necessary to analyse the financial statements  

Course Outcomes 

After successful completion of the course the students will be able to 

1. Evaluate the financial performance of the business unit. 

2. Take decisions on selection of projects. 

3. Take decisions on procurement of finances. 

4. Analyse the liquidity, solvency and profitability of the business unit. 

5. Evaluate the overall financial functioning of an enterprise. 

 

UNIT-I 

Basics of Accounting: Financial Accounting–Definition- Accounting Cycle – Journal - Ledger and Trial 

Balance-Cash Book-Bank Reconciliation Statement (including Problems) 

 

UNIT-II 

Final Accounts: Trading Account-Concept of Gross Profit- Profit and Loss Account-Concept of Net Profit-

Balance Sheet (including problems with minor adjustments) 

 

UNIT-III 

Financial System and Markets: Financial System-Components-Role-Considerations of the investors and 

issuers- Role of Financial Intermediaries. Financial Markets-Players- Regulators and instruments - Money 

Markets Credit Market- Capital Market (Basics only) 

 

UNIT-IV 

Basics of Capital Budgeting techniques: Time Value of money- Compounding- Discounting- Future Value 

of single and multiple flows- Present Value of single and multiple Flows- Present Value of annuities- 

Financial Appraisal of Projects– Payback Period, ARR- NPV, Benefit Cost Ratio, IRR (simple ratios). 

 

UNIT-V 

Financial statement Analysis: Financial Statement Analysis- Importance-Users-Ratio Analysis-liquidity, 

solvency, turnover and profitability ratios. 
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Suggested Readings: 

1. Satyanarayana. S.V. and Satish. D., Finance and Accounting for Engineering, Pearson Education 

2. Rajasekharan, Financial Accounting, Pearson Education 

3. Sharma.S.K. and Rachan Sareen, Financial Management, Sultan Chand 

4. Jonathan Berk, Fundamentals of Corporate Finance, Pearson Education 

5. Sharan, Fundamentals of Financial Management, Pearson Education    
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Course Code Course Title Core/Elective 

BS205MT Mathematics – III (PDE, Probability & Statistics) Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To introduce the solution methodologies for second order Partial Differential Equations with 

applications in engineering 

 To provide an overview of probability and statistics to engineers 

 

Course Outcomes 

After completing this course, the student will be able to: 

1. Solve field problems in engineering involving PDEs. 

2. They can also formulate and solve problems involving random variables and apply statistical 

methods for analysing experimental data. 

 

UNIT-I: Formation of Partial Differential Equations, First order partial differential equations, 

solutions of first order linear Partial Differentiation Equations, Lagranges’s equation, Non-linear 

First Order equations, Charpit’s method. 

 

UNIT-II: Second-order linear equations and their classification, Method of separation of variables, 

vibration of stretched string wave equation, one dimensional heat equation, two dimensional heat 

equation, solution of Laplace’s equation. 

 

UNIT-III: Probability distributions: Poisson, Uniform and Normal distributions, Mean, variance, 

moment generating function and evaluation of statistical parameters for these distributions, 

Moments, Skewness and Kurtosis. 

 

UNIT-IV: Curve fitting by the method of least squares:  Fitting of straight lines, second degree 

parabolas and more general curves, Correlation, regression and Rank correlation. Test of 

significance: Large sample test for single proportion, difference of proportions, single mean, 

difference of means, and difference of standard deviations.  

 

UNIT-V : Test for single mean, difference of means and correlation coefficients, test for ratio of 

variances ,  Chi-square test for goodness of fit and independence of attributes. 
 

Suggested Readings: 

 

1.  R.K.Jain & Iyengar, “Advanced Engineering Mathematics”, Narosa Publications. 

2.  B.S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, 2000. 

3.  P.Sivaramakrishna Das & C.Vijaya Kumar, “Engineering Mathematics” , Pearson India 

 Education  Services Pvt. Ltd. 

4.  N.P. Bali & M. Goyal, “A Text Book of Engineering Mathematics”, Laxmi Publications, 

 2010. 

5.  S.C.Gupta & V.K.Kapoor, “Fundamentals of Mathematical Statistics” , S.Chand Pub. 

6.  P. G. Hoel, S. C. Port & C. J. Stone,  “Introduction to Probability Theory”, Universal  Book 

 Stall, 2003. 

7.  W. Feller,  “An Introduction to Probability Theory and its Applications”, Vol. 1, Wiley, 

 1968. 
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Course Code Course Title Core/Elective 

ES212ME Elements of Mechanical Engineering Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To learn certain fundamental topics related to mechanical engineering 

 To understand and applications of thermodynamics. 

 To understand the working principles of IC engines, gas turbines, hydraulic turbines and pumps. 

 To understand the basic modes of heat transfer     

 To familiarize the design and working principles of transmission Systems and various manufacturing 

processes. 

Course Outcomes 

1. State and differentiate various classifications of IC engines and reciprocating air compressors with 

specific focus on similarities and differences between (i) 2 stroke and 4 stroke engines and (ii) CI 

and SI engines. Subsequently, the student would be able to compute the performance parameters of 

the engines and gas turbines. 

2. Compare various types of heat transfer, analyse the governing equations, understand the applications 

of heat exchangers and solve related problems  

3. Demonstrate the working principles of hydraulic turbines and pumps  

4. Classify different types of power transmission systems like gears, gear trains, belts, ropes etc. with 

emphasis on their kinematic mechanisms and solve related problems  

5. Understand various manufacturing processes like, welding, , machining, etc. and recognize their 

suitability for manufacturing of different industrial products  

 

UNIT-I  

IC Engines: Working of four stroke and two stroke petrol and diesel engine with p-V diagrams, valve 

timing diagram, calculation of indicated power, brake power, specific fuel consumption, mechanical and 

thermal efficiencies.  

Gas Turbines: Classification, calculation of efficiency of simple open gas turbine cycle (joule cycle/ 

Brayton cycle) and applications. 

 

UNIT-II  

Heat Transfer: Basic modes of heat transfer, Fourier's law of conduction, Newton's law of cooling, Stefan-

Boltzmann law of radiation. One dimensional steady state conduction heat transfer through plane walls 

without heat generation.  

Heat exchangers: Classification and application of heat exchangers in industry, derivation of LMTD in 

parallel and counter-flow heat exchangers and problems 

 

UNIT-III 

Hydraulic turbines: Classification, working principle, calculation of overall efficiencies of Pelton wheel 

and Francis turbines. 

Hydraulic pumps: definition and classifications 

Reciprocating pump: classification, working principle and limitations. 

Centrifugal pump: classification, working principle and limitations 
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UNIT-IV  

Power Transmission Elements: Gears: Definitions and uses of Spur, helical &Bevel gears.  

Gear trains: Classifications and simple problems on simple/compound &Reverted gear train. 

Belt drives: Definitions of velocity ratio, creep and slip, open and cross belt drives. 

 

UNIT-V  

Basic Manufacturing Processes:  

Welding: Definitions and method of soldering, brazing and welding and differences. Brief description of 

Arc welding and Oxy- Acetylene welding. 

Machining: Working mechanism of Lathe, Milling and grinding machines.  

Additive Manufacturing: introduction to 3D printing and applications. 

 

Suggested Readings: 

1. R.K. Rajput "Thermal Engineering", Laxmi Publications, 2005  

2. C. Sachdeva "Fundamentals of Engineering Heat and Mass transfer", Wiley Eastern Ltd,2004.  

3. P.N. Rao "Manufacturing Technology", Vol. 1 &2, Tata McGraw, 2010.  

4. S.S. Rattan, "Theory of Machines", Tata McGraw Hill, New Delhi 2010. 

5. Bansal, R.K. Fluid Mechanics and Hydraulic Machines, Laxmi publications(p)ltd. Delhi,1995 
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Course Code Course Title Core/Elective 

PC231CE Mechanics of Materials and Structures Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The objectives of the course are to impart knowledge of the: 

 Phenomenon of buckling of columns using Euler’s formula, secant and straight line formula. 

 Methods of evaluation of deflections of beams due to transverse loads  

 Analysis of indeterminate beams by applying the principles of equilibrium and compatibility in 

deformation. 

 Concept of strain energy principle and its applications to evaluate the displacements and redundant 

forces using energy principles. 

 Theory of arches and analyse them with varying degrees of indeterminacy 

Course Outcomes 

After the completion of the course, the student will be able to: 

1. Evaluate the crippling load of columns for various end conditions using different formulas 

2. Calculate the deflections of determinate beams due to transverse loads by various methods 

3. Analyse statically indeterminate beams such as propped cantilever, fixed beams and continuous 

beams and draw the shear force and bending moment diagrams  

4. Analyse the beams and frames and to find deflections by energy principle 

5. Analyse the three hinged and two hinged arches, cables and suspension bridges 

 

UNIT-I  

Deflections in Beams: Slope and deflection by double integration method for cantilever, simply supported 

beams and overhanging beams carrying one, two point loads, uniformly distributed load and uniformly 

varying load over entire span. Moment area method and conjugate beam method. 

 

UNIT-II 

Columns and Struts: Euler's theory for long columns, different end conditions, equivalent length, 

Rankine's theory, Secant & Perry formula for eccentrically loading.  

 

UNIT-III  

Propped Cantilevers: Cantilever beams on elastic and rigid props for point loads and uniformly distributed 

load only. Calculation of reactions, Bending moment and Shear force diagrams, and deflections.  

Fixed Beams: Determination of shear force, bending moment slope and deflection in fixed beams with and 

without sinking of supports for point loads uniformly distributed load.  

Continuous Beams: Determination of moments in continuous beams with and without sinking of supports 

by theorem of three moments, Bending moment and Shear force diagrams.  

 

UNIT - IV 

Energy Methods: Elastic Strain energy for various types of loading, Work-energy principle, Castigliano’s 

theorems, Unit load method.  Applications in evaluation of deflections of statically determinate beams and 

trusses. Maxwell’s theorem of reciprocal deflections and Betti’s law. 

Redundant Trusses and Frames: Analysis of plane trusses with one degree of redundancy (internal / 

external) and plane frames with one degree of redundancy, Lack of fit and temperature effect. 
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UNIT-V 

Elastic Theory of Arches: Eddy's theorem, three hinged parabolic and segmental arches, determination of 

horizontal thrust, bending moment, normal thrust and radial shear for static loading,  

Two hinged arches: parabolic and segmental, determination of horizontal thrust, bending moment, normal 

thrust and radial shear for static loading. 

Cables and Suspension bridges: Stresses in suspended loaded cables, length of cable, simple suspension 

bridge with 3-hinged stiffening girders for static load  

 

Suggested Readings: 

1. D.S. Prakash Rao, Strength of Materials- A Practical Approach, Universities Press,1999. 

2. R.K. Rajput, A Textbook of Strength of Materials, S. Chand Publications,2007. 

3. R. Subramanian, Strength of Materials, Oxford University Press, New Delhi 2005. 

4. R.K. Bansal, Strength of materials, Laxmi Publications, New Delhi,2010. 

5. S. S. Bhavikatti, Strength of materials, Vikas Publishing House, Delhi,2002. 

6. S. S. Bhavikatti, Structural Analysis I & II, Vikas Publishing House, Delhi,2002. 

7. Devdas Menon, Structural Analysis, Narosa Publishing House, 2009. 
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Course Code Course Title Core/Elective 

PC232CE Fluid  Mechanics Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The objectives of the course are to impart knowledge of: 

 The concepts of fluid mechanics – statics, kinematics and dynamics 

 The properties of fluid, pressure, pressure measurements and problems in fluid statics 

 The fluid kinematics, including types of flows, fluid path lines and continuity equations 

 The principles of fluid dynamics 

 The flow measurement devices and applications 

Course Outcomes 

After the completion of the course, the student will be able to: 

1. Classify the fluids based on their properties 

2. Solve problems on pressure calculations, hydrostatic forces on bodies and buoyancy 

3. Relate types of flows with the corresponding mathematical equations 

4. Apply Euler’s, Bernoulli’s and Momentum equation to solve fluid dynamic problems 

5. Apply principles of fluid dynamics to make flow measurement calculations 

 

UNIT-I 

Fluid Properties: Basic Concepts and Definitions: Distinction between a fluid and a solid; Density, 

Specific weight, Specific gravity, Kinematic and dynamic viscosity; variation of viscosity with 

temperature, Newton law of viscosity; vapour pressure, boiling point, cavitation; surface tension, 

capillarity, Bulk modulus of elasticity, compressibility. 

 

UNIT-II 

Fluid Statics: Fluid Pressure: Pressure at a point, Pascal’s law, Piezometer, U-Tube Manometer, Single 

Column Manometer, U-Tube Differential Manometer, Micro manometers. pressure gauges, 

Hydrostatic pressure and force: horizontal, vertical and inclined surfaces, Buoyancy and Meta-centre 

definitions  

 

UNIT-III 

Fluid Kinematics: Classification of fluid flow: steady and unsteady flow; uniform and non-uniform flow; 

laminar and turbulent flow; rotational and irrotational flow; compressible and incompressible flow; ideal 

and real fluid flow; one, two and three dimensional flows; vortex flows; Stream line, path line, streak line 

and stream tube; One, two and three-dimensional continuity equations in Cartesian coordinates 

 

UNIT-IV 

Fluid Dynamics: Surface and body forces; Equations of motion, Euler’s equation; Bernoulli’s equation, 

derivation; Energy Principle; Applications of Bernoulli’s equation,  Momentum principle; Forces exerted 

by Fluid flow on pipe bends. 

 

UNIT-V 

Flow Measurements: Measurement of discharge, Venturimeter, Orifice-meter, Nozzle meter, Elbow meter, 

Rotameter, Orifices and mouth pieces, Notches and weirs; Measurement of velocity, Piezometers. 
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Suggested Readings: 

1. K.Subramanya, ‘Theory and Applications of Fluid Mechanics’, Tata McGraw- Hill Publishing 

Company Ltd., New Delhi, 1993 

2. Vijay Gupta and Santosh K.Gupta, ‘Fluid Mechanics and its applications’, Wiley Eastern Ltd., 

NewDelhi,1984 

3. K.L.Kumar,‘Engineering Fluid Mechanics’,Eurasia Publishing House Pvt. Ltd., New Delhi, 2009 

4. Vallentine, H.R. ‘Applied  Hydrodynamics’, Butterworths & Co Ltd., London,1959 
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Course Code Course Title Core/Elective 

PC233CE Materials: Testing and Evaluation Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 2 

Course Objectives 

 To impart knowledge of basic building materials used in civil engineering 

 To impart knowledge on properties and durability of concrete.  

 To enable the students to understand the concept of mix design  

 To impart knowledge on the special concretes 

 To facilitate the students to know concreting under special circumstances 

Course Outcomes 

After completing this course, the student will be able to: 

1. Know the properties of basic materials using in civil engineering 

2. Remember the constituents required for making concrete. 

3. Analyse the characteristics and properties of concrete 

4. Apply the concepts of mix design for making concrete. 

5. Implement various special concretes and concreting methods based on the scenario. 

 

UNIT-I 

Basic Construction Materials: Stones: Types and properties of natural stone materials, criteria for 

selection, Tests on stones, uses of stones, Treatment of stones; Bricks: classification, manufacturing types, 

tests; Timber: General characteristics of wood, defects of weed, preservation of wood and its applications, 

commercial forms of timber; Steel: types and properties, advantages and uses. 

 

UNIT-II 

Constituents of Concrete 

Cement: Ingredients, Manufacture, Chemical composition, basic properties of cement compounds, 

Hydration of cement- heat of hydration, physical properties of Portland cements, Indian standard tests and 

specification, various types and grades of cement, storage of cement.  

Aggregates: Classification of aggregates based on size, shape, unit weight and its geological origin. 

Characteristics of aggregates, Strength of aggregate, particle shape and texture, specific gravity, bulk density, 

porosity, moisture content of aggregate, bulking of fine aggregate, deleterious substance in aggregate, 

soundness of aggregate, alkali-aggregate reaction, sieve analysis: - grading curves, fineness modulus, 

grading requirements, grading of fine and coarse aggregates, zoning, IS tests and specification for aggregates 

for concrete.  

 

UNIT-III 

Constituents of Concrete 

Water: General Requirements-quality of mixing water, effect of impurities in water on properties of 

concrete.  

Admixtures: Additives and admixtures, types, necessity and benefit Mineral admixture: Fly ash, silica fume, 

blast furnace slag, and other pozzolanic materials. Chemical admixtures: Accelerator, retarder, water 

reducing elements, plasticizer and super-plasticizer, their functions and dosage. IS specification for 

admixtures for concrete. 
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UNIT-IV 

Cement Concrete: Nominal and Design Mixes, steps of manufacture of concrete: proportioning, batching, 

mixing, transporting, placing, compacting, curing and finishing of concrete.  

Studies on Fresh concrete:  Workability: Definition, factor affecting workability, various tests as per IS code, 

Segregation and bleeding, stiffening, re-tempering. Curing- necessity and various methods, micro-cracking. 

Studies on Hardened concrete: Testing on hardened concrete: Compression test, flexural strength of concrete, 

indirect tension test methods, factors influencing strength results, Accelerated strength tests, determination of 

modulus of elasticity, in-situ strength determination, variation in test results, Non- destructive strength tests: 

Ultrasonic pulse velocity tests, rebound hammer test. 

 

UNIT-V 

Miscellaneous Building Materials: Cement mortar plastering, Pointing, White and Colour washing, Paints 

and Varnishes. Types of Flooring. Miscellaneous materials like Glass, Bitumen, Polymers, Industrial waste 

products and Thin Wires. 

 

Suggested Readings: 

1. P. C Varghese, Building Materials, Prentice Hall of India. 

2. S.K. Duggal, Building Materials, 4th edition New Age Publication 

3. M S Shetty; Concrete Technology, S.Chand Publication New Delhi 

4. P. K. Mehta and Paulo J. M. Montero, "Concrete: micro structure, properties and materials”, The 

McGraw Hill Company 

5. A.R Santhakumar; Concrete Technology, Oxford University Press 

6. A. M. Neville; Properties of Concrete, Pearson Education 

7. Krishna Raju N., Design of Concrete Mixes, CBS publishers 

8. IS 456-2000 

9. IS 10262 – 2009 

10. IS 269-1989 

11. IS 516-1959 

12. IS 1786-1985 

13. IS 1893-2002 

14. IS 12269-1987 

15. IS 9103-1999 

16. IS 8112-1989 
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Course Code Course Title Core/Elective 

PC261CE Solid Mechanics Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 To understand the experiments on various materials to assess their behaviour and limitations 

 To learn the brittle and ductile material failure patterns 

 To understand the sheer force, bending moment and deflection for different types of beams 

 To know the rigidity modulus by conducting spring and torsion test 

Course Outcomes 

After the completion of the course, the student will be able to: 

1. Evaluate Young’s modulus, rigidity modulus, hardness number, flexural rigidity and impact strength 

of given specimens 

2. Find the cracking stress and compressive strength of bricks 

3. Determine the stiffness of close coiled helical springs 

4. Find the deflection of a beam 

 

List of Experiments: 

 

CYCLE –I 

1. Unit- axial tension test on a specimen of ductile material. 

2. Stress – Strain characteristics of a ductile material. 

3. Brunel’s hardness test. 

4. Compression test on brick. 

5. Bending test on simply supported beam of Timber. 

6. IPod impact test 

 

CYCLE –II 

7. Compression test on close coiled helical spring. 

8. Torsion test on a specimen of ductile material. 

9. Bending test on Cantilever beam of Aluminium.  

10. Bending test on Simply supported beam of Steel.  

11. Bending test on Fixed beam of Copper. 

12. Charpy impact test. 

 

Note: At least 10 experiments should be conducted. 
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Course Code Course Title Core/Elective 

PC262CE Materials: Testing and Evaluation Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 Testing of different materials under the action of various forces and determination of their 

characteristics experimentally. 

 To make measurements of loads, displacements and strains relating these quantities. 

 To know the strength and stiffness properties of structural elements. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Determine the physical properties of constituent materials of concrete. 

2. Apply the mix design of concrete 

3. Determine the workability of concrete 

4. Determine   the   mechanical   behavior   of   concrete   subjected   to   Tension, compression, flexure 

by means of experiments. 

 

List of Experiments 

Tests on cement  

1. Standard consistency of cement               

2. Initial and final setting time of cement  

3. Compressive strength of cement  

4. Fineness of cement (by sieving)               

 

Tests on aggregates (Fine aggregate & coarse aggregate)  

5. Sieve analysis of aggregates  

6. Fineness modulus, bulk density, void ratio and porosity  

7. Bulking of fine aggregate (field and lab method)  

8. Specific gravity of aggregate  

 

Tests on fresh concrete  

9. Slump test  

10. Compaction factor test  

11. Flow test  

 

Tests on hardened concrete  

12. Compressive strength of concrete 

13. Modulus of elasticity of concrete 

14. Flexural strength of concrete 

15. Rebound hammer test 

 

Tests on bricks   

16. Compressive strength of burnt bricks 

17. Water absorption tests on bricks 

 

Note: At least 15 experiments should be conducted. 
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SCHEME OF INSTRUCTION & EXAMINATION 

B.E. (Computer Science and Engineering) III – SEMESTER 

 

S. No. 
Course 

Code 
Course Title 

Scheme of 

Instruction 

Scheme of 

Examination 

C
r
e
d

it
s 

L T P/D 

C
o

n
ta

c
t 

H
r
s/

W
k

 

CIE SEE 

D
u

r
a

ti
o

n
 

in
 H

r
s 

Theory Courses 

1 MC112CE Environmental Science 2 - - 2 30 70 3 - 

2 MC113PY 
Essence of Indian Traditional 
Knowledge 

2 - - 2 30 70 3 - 

3 HS204ME Operations Research 3 - - 3 30 70 3 3 

4 BS206BZ Biology for Engineers 3 - - 3 30 70 3 3 

5 ES214EC Basic Electronics 3 - - 3 30 70 3 3 

6 ES216EC Digital Electronics 3 - - 3 30 70 3 3 

7 PC221CS Data Structures and Algorithms 3 - - 3 30 70 3 3 

8 PC222CS Discrete Mathematics 3 - - 3 30 70 3 3 

9 PC223CS Programming Languages 3 - - 3 30 70 3 3 

Practical/ Laboratory Courses 

10 ES251EC Basic Electronics Lab - - 2 2 25 50 3 1 

11 PC252CS Data Structures and Algorithms Lab - - 2 2 25 50 3 1 

12 PC253CS Advanced Computer Skills  Lab - - 2 2 25 50 3 1 

 25 - 06 31 345 780  24 

 
HS: Humanities and Social Sciences BS: Basic Science ES: Engineering Science 
MC: Mandatory Course   PC: Professional Core 
L: Lecture T: Tutorial  P: Practical  D: Drawing 
CIE: Continuous Internal Evaluation  SEE: Semester End Evaluation (Univ. Exam) 
PY: Philosophy, BZ: Biology/ Life Sciences, CE: Civil Engineering, CS: Computer Science and Engineering 

EC: Electronics and Communication Engineering, ME: Mechanical Engineering.    

 

Note: 

1. Each contact hour is a clock hour 
2. The duration of the practical class is two hours, however it can be extended wherever necessary, to 

enable the student to complete the experiment. 
3. All the mentioned Mandatory Courses should be offered either in I–Semester or II–Semester only 

from the academic year 2019-2020. 
4. For those of the students admitted during the academic year 2018-2019, since the 

Mandatory Courses were not offered during the I–Semester or II–Semester, they should be offered 
either in III–Semester or IV–Semester of the academic year 2019-2020.  
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Course Code Course Title Core/Elective 

MC112CE Environmental Science Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 - 

Course Objectives 

 To create awareness and impart basic knowledge about the environment and its allied problems. 

 To know the functions of ecosystems. 

 To understand importance of biological diversity. 

 To study different pollutions and their impact on environment.  

 To know social and environment related issues and their preventive measures. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Adopt environmental ethics to attain sustainable development. 

2. Develop an attitude of concern for the environment. 

3. Conservation of natural resources and biological diversity. 

4. Creating awareness of Green technologies for nation’s security. 

5. Imparts awareness for environmental laws and regulations. 

 

UNIT-I  

The Multidisciplinary Nature of Environmental Studies: Definition, scope and importance, need for 

public awareness. 

Natural Resources: Water Resources – Use and over utilization of surface and ground water, flood, drought, 

conflicts over water, Dams: Benefits and Problems. Food Resources –World Food Problems, effects of 

modern agriculture, fertilizer-pesticides problems, water logging, salinity, Forest Resources –Use and over 

exploitation, deforestation & its effect on tribal people. Land Resources –Land Degradation, environmental 

effect of mining, man induced landslides, soil erosion and desertification. Energy Resources –Growing 

energy needs, Renewable and Non-renewable energy resources. 

 

UNIT-II 

Ecosystems: Concept of an ecosystem, Structure and function of an ecosystem, Producers, consumers and 

decomposers, Energy flow in ecosystem, food chains, ecological pyramids, ecological succession, types of 

ecosystems (marine, pond, river, forest, grassland, desert) 

 

UNIT-III 

Biodiversity: Levels of Biodiversity, Bio-geographical classification of India, Value of biodiversity, Threats 

to biodiversity, endangered and endemic species of India, Conservation of biodiversity, global and national 

efforts. 

 

UNIT-IV 

Environmental Pollution: Definition, Causes, effects and control measures of air pollution, water pollution, 

soil pollution, noise pollution, thermal pollution, solid waste management. 

Environment Protection Act: Air, water, forest and wildlife Acts, issues in the enforcement of 

environmental legislation. 
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UNIT-V 

Social Issues and the Environment: Watershed management and environmental ethics. Climate change, 

global warming, acid rain, ozone layer depletion. 

Environmental Disaster Management: Types of disasters, impact of disasters on environment, 

infrastructure, and development. Basic principles of disaster mitigation, disaster management, and 

methodology. Disaster management cycle and disaster management in India. 

 

Field Work:  

 Visit to a local area to document environmental issues- agricultural area/ pond/lake/terrestrial 

ecosystem 

 Visit to a local polluted area- market/slum area/Industrial area/traffic area 

 

Suggested Readings: 

1. A.K. De, Environmental Chemistry, Wiley Eastern Ltd. 

2. E.P. Odum, Fundamentals of Ecology, W.B. Sunders Co., USA. 

3. M.N. Rao and A.K. Datta, Waste Water Treatment, Oxford and IBK Publications. 

4. Benny Joseph, Environmental Studies, Tata McGraw Hill, 2005. 

5. V.K. Sharma, Disaster Management, National Centre for Disaster Management, IIPE,1999. 
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Course Code Course Title Core/Elective 

MC113PY Essence of Indian Traditional Knowledge Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 - 

Course Objectives 

The course will introduce the students to 

 To get a knowledge in Indian Philosophical Foundations. 

 To Know Indian Languages and Literature and the fine arts in India & Their Philosophy.  

 To explore the Science and Scientists of Medieval and Modern India 

Course Outcomes 

After successful completion of the course the students will be able to 

1. Understand philosophy of Indian culture. 

2. Distinguish the Indian languages and literature among difference traditions. 

3. Learn the philosophy of ancient, medieval and modern India. 

4. Acquire the information about the fine arts in India. 

5. Know the contribution of scientists of different eras. 

6. The essence of Yogic Science for Inclusiveness of society. 

 

UNIT – I 

Introduction to Indian Philosophy: Basics of Indian Philosophy, culture, civilization, culture and heritage, 

general characteristics of culture, importance of culture in human literature, Indian culture, Ancient Indian, 

Medieval India, Modern India. 

 

UNIT – II 

Indian Philosophy & Literature: Vedas Upanishads, schools of Vedanta, and other religion Philosophical 

Literature. Philosophical Ideas the role of Sanskrit, significance of scriptures to current society, Indian 

Philosophies, literature of south India. 

Indian languages and Literature-II: Northern Indian languages & Philosophical & cultural & literature. 

 

UNIT – III 

Religion and Philosophy: Religion and Philosophy in ancient India, Religion and Philosophy in Medieval 

India, Religious Reform Movements in Modern India (selected movements only) 

 

UNIT – IV 

Indian Fine Arts & Its Philosophy (Art, Technology & Engineering): Indian Painting, Indian handicrafts, 

Music, divisions of Indian classic music, modern Indian music, Dance and Drama, Indian Architecture 

(ancient, medieval and modern), Science and Technology in Indian, development of science in ancient, 

medieval and modern Indian. 

 

UNIT – V 

Education System in India: Education in ancient, medieval and modern India, aims of education, subjects, 

languages, Science and Scientists of Ancient India, Scientists of Medieval India, Scientists of Modern India. 

The role Gurukulas in Education System, Value based Education. 
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Suggested Readings: 

1. Kapil Kapoor, “Text and Interpretation: The India Tradition’’, ISBN: 81246033375, 2005 

2. “Science in Samskrit”, Samskrita Bharti Publisher, ISBN-13:978-8187276333,2007 

3. NCERT, “Position paper on Arts, Music, Dance and Theatre’’, ISBN 81-7450-494-X, 2006 

4. S. Narain, “Examination in Ancient India”, Arya Book Depot, 1993 

5. Satya Prakash, “Founders of Sciences in Ancient India”, Vijay Kumar Publisher, 1989 

6. M.Hiriyanna, “Essentials of Indian Philosophy”, Motilal Banarsidass Publishers, ISBN-13: 978-

8120810990,2014 

7. Chatterjee. S & Dutta “An Introduction to Indian Philosophy” 
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Course Code Course Title Core/Elective 

HS204ME Operations Research Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 Use variables for formulating complex mathematical models in management science, industrial 

engineering and transportation models. 

 Use the basic methodology for the solution of linear programming problems. 

 Understand the mathematical tools that are needed to solve optimization problems like 

Transportation models and Assignment models. 

 Understand the replacement models with change in money value considering with time and without 

time.  

 Model a system as a queuing model and compute important performance measures 

Course Outcomes 

After completing this course, the student will be able to: 

1. Prepare the students to have the knowledge of Linear Programming Problem in Operations  

2. Research at the end students would be able to understand the concept and develop the models for 

different applications. 

3. Make students understand the concept Replacement models at the end students would able to explain 

various features and applications of replacement models in real time scenario. 

4. Prepare the students to understand theory of Game in operations research at the end students would 

able to explain application of Game theory in decision making for a conflict 

5. Prepare the students to have the knowledge of Sequencing model at the end student would able to 

develop optimum model for job scheduling. 

6. Prepare students to understand Queuing theory concepts and various optimization techniques at the 

end students would able to develop models for waiting line cases. 

 

UNIT-I 

Introduction: Definition and Scope of Operations Research. 

Linear Programming: Introduction, Formulation of linear programming problems, graphical method of 

solving LP problem, simplex method, maximization and minimization, Degeneracy in LPP, Unbounded and, 

Infeasible solutions. 

 

UNIT-II 

Duality: Definition, Relationship between primal and dual solutions, Economic Interpretation, Post optimal 

of sensitivity analysis, Dual Simplex Method. 

 

UNIT-III 

Transportation Models: Finding an initial feasible solution - North West corner method, least cost method, 

Vogel’s Approximation method, Finding the optimal solution, optimal solution by stepping stone and MODI 

methods, Special cases in Transportation problems - Unbalanced Transportation problem. 

Assignment Problems: Hungarian method of Assignment problem, Maximization in Assignment problem, 

unbalanced problem, problems with restrictions, travelling salesman problems. 
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UNIT-IV 

Replacement Models: Introduction, replacement of items that deteriorate ignoring change in money value, 

replacement of items that deteriorate considering change in money value with time, replacement of items that 

fail suddenly - Individual replacement policy, Group replacement policy. 

Game Theory: Introduction, 2 person zero sum games, Maximin - Minimax principle, Principle of 

Dominance, Solution for mixed strategy problems, Graphical method for 2 x n and m x 2 games. 

 

UNIT-V 

Sequencing Models: Introduction, General assumptions, processing n jobs through 2 machines, processing 

‘n’ jobs through m machines, Processing 2 jobs through m machines 

Queuing Theory: Introduction, single channel - Poisson arrivals - exponential service times with infinite 

population & finite population, Multi-channel - Poisson arrivals - Exponential service times with infinite 

population. 

Introduction to Optimization Techniques: Single objective & Multi objective optimization Techniques 

like G.A, NSGA, P.Q.O & MPSO Techniques. 

 

Suggested Readings: 

1. Hamdy, A. Taha, Operations Research-An Introduction, Sixth Edition, Prentice Hall of India Pvt. 

Ltd., 1997. 

2. S.D. Sharma, Operations Research, Kedarnath, Ramnath & Co., Meerut, 2009. 

3. Hrvey M. Wagner, Principles of Operations Research, Second Edition, Prentice Hall of India Ltd., 

1980. 

4. V.K. Kapoor, Operations Research, S. Chand Publishers, New Delhi, 2004. 

5. R. Paneer Selvam, Operations Research, Second Edition, PHI Learning Pvt. Ltd., New Delhi, 2008. 

6. Data Reconciliation by Prof. Shanker Narasimha 
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Course Code Course Title Core/Elective 

BS206BZ Biology for Engineers Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

Gain vivid knowledge in the fundamentals and uses of biology, human system and plant system. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Apply biological engineering principles, procedures needed to solve real-world problems. 

2. Understand the fundamentals of living things, their classification, cell structure and biochemical 

constituents. 

3. Apply the concept of plant, animal and microbial systems and growth in real life situations. 

4. Comprehend genetics and the immune system. 

5. Know the cause, symptoms, diagnosis and treatment of common diseases. 

6. Apply basic knowledge of the applications of biological systems in relevant industries. 

 

UNIT-I 

Introduction to Life: Characteristics of living organisms, Basic classification, cell theory, structure of 

prokaryotic and eukaryotic cell, Introduction to Biomolecules: definition, general classification and 

important functions of carbohydrates, lipids, proteins, vitamins and enzymes. 

 

UNIT-II 

Biodiversity: Plant System: basic concepts of plant growth, nutrition, photosynthesis and nitrogen fixation. 

Animal System: Elementary study of digestive, respiratory, circulatory, excretory systems and their 

functions. Microbial System: History, types of microbes, economic importance and control of microbes. 

 

UNIT-III 

Genetics and Evolution: Theories of evolution and Evidences; cell division–mitosis and meiosis; evidence 

of laws of inheritance; variation and speciation; nucleic acids as a genetic material; central dogma; Mendel 

laws, gene and chromosomes. 

 

UNIT-IV 

Human Diseases: Definition, causes, symptoms, diagnosis, treatment and prevention of diabetes, cancer, 

hypertension, influenza, AIDS and Hepatitis. Immunity immunization, antigen – antibody immune response 

 

UNIT-V 

Biology and its Industrial Applications: Transgenic plants and animals, stem cell and tissue engineering, 

bioreactors, bio pharming, recombinant vaccines, cloning, drug discovery, biological neural networks, 

bioremediation, biofertilizer, biocontrol, biofilters, biosensors, biopolymers, bioenergy, biomaterials, 

biochips, basic biomedical instrumentation. 
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Suggested Readings:  

1. A Text book of Biotechnology, R.C.Dubey, S. Chand Higher Academic Publications, 2013 

2. Diseases of the Human Body, Carol D. Tamparo and Marcia A. Lewis, F.A. Davis Company, 2011. 

3. Biomedical instrumentation, Technology and applications, R. Khandpur, McGraw Hill Professional, 

2004  

4. Biology for Engineers, Arthur T. Johnson, CRC Press, Taylor and Francis, 2011  

5. Cell Biology and Genetics (Biology: The unity and diversity of life Volume I), Cecie Starr, Ralph 

Taggart, Christine Evers and Lisa Starr, Cengage Learning, 2008 

6. Biotechnology Expanding horizon, B.D. Singh, Kalyani Publishers, 2012. 
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Course Code Course Title Core/Elective 

ES214EC Basic Electronics Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The objectives of this course is to impart knowledge 

 To understand the characteristics of diodes and transistor configurations  

 To understand the design concepts of biasing of BJT and FET  

 To understand the design concepts of feedback amplifiers and oscillators  

 To study the design concepts of OP Amp and data converters  

Course Outcomes 

After completing this course, the student will be able to: 

1. Study and analyse the rectifiers and regulator circuits.  

2. Study and analyse the performance of BJTs, FETs on the basis of their operation and working.  

3. Ability to analyse & design oscillator circuits.  

4. Ability to analyse different logic gates & multi-vibrator circuits.  

5. Ability to analyse different data acquisition systems  

 

UNIT-I 

PN Junction Diode:Characteristics, Half wave rectifier, Full wave rectifier, filters, ripple, regulation, TIF 

and efficiency, Zener diode and Zener diode regulators. CRT construction and CRO applications 

 

UNIT-II 

Transistors: BJT construction and working, modes of operation, configurations of BJT (CB, CE, CC), small 

signal h-parameter model of CE, CE amplifier analysis. Construction and working of JFET, V-I 

characteristics of JFET. 

 

UNIT-III 

Feedback concepts: Types of negative feedback – modification of gain, bandwidth, input and output 

impedances, applications. 

Oscillators: RC Phase shift, Wein bridge, LC and crystal Oscillators (Qualitative treatment only). 

 

UNIT-IV 

Operational Amplifier: OP-AMP Block diagram, Ideal OP-AMP, DC and AC Characteristics, Inverting 

and Non-Inverting Amplifiers, Adder/Subtractor, Integrator, Differentiator. 

Logic gate circuits - Introduction to Digital systems- AND, NAND, NOR, XOR gates, Binary half adder, 

full adder. 

 

UNIT-V 

Data Acquisition Systems: Construction and Operation of transducers- Strain guage LVDT, Thermocouple, 

Instrumentation systems. 

Data Converters: R-2R Ladder DAC, Successive approximation and Flash ADC. 
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Suggested Readings: 

1. Robert Boylestad L. and Louis Nashelsky, Electronic Devices and Circuit Theory, PHI, 2007  

2. Helfrick D and David Cooper, Modern Electronic Instrumentation and Measurements Techniques, 

1st edition, Prentice Hall of India, 2006.  

3. Salivahanan, Suresh Kumar and Vallavaraj, Electronic Devices and Circuits, 2nd edition, Tata 

McGraw-Hill, 2010.  
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Course Code Course Title Core/Elective 

ES216EC Digital Electronics Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To learn the principles of digital hardware and support given by it to the software. 

 To explain the operation and design of combinational and arithmetic logic circuits. 

 To design hardware for real world problems. 

Course Outcomes 

At the end of this course the students will be able to 

1. Understand the deign process of digital hardware, use Boolean algebra to minimize the logical 

expressions and optimize the implementation of logical functions. 

2. Understand the number representation and design combinational circuits like adders, MUX etc. 

3. Design Combinational circuits using PLDS and write Verilog HDL code for basic gates and 

combinational circuits. 

4. Analyse sequential circuits using flip-flops and design registers, counters. 

5. Represent a sequential circuit using Finite State machine and apply state minimization techniques 

to design a FSM 

 

UNIT – I  

Design Concepts: Digital Hardware, Design process, Design of digital hardware. Introduction to logic 

circuits – Variables and functions, Logic gates and networks. Boolean algebra, Synthesis using gates, Design 

examples. Optimized implementation of logic functions using K-Map and Quine-McCluskey Tabular 

method 

 

UNIT – II 

Number representation: Addition and Subtraction of signed and unsigned numbers. 

Combinational circuit building blocks: Half adder, Full adder, Multiplexers. Decoders. Encoders. Code 

converters, BCD to 7-segment converter, Arithmetic comparator circuits. 

 

UNIT – III 

Design of combinational circuits using Programmable Logic Devices (PLDs): General structure of a 

Programmable Array Logic (PAL), Programmable Logic Arrays (PLAs), Structure of CPLDs and FPGAs,  

2-input and 3-input lookup tables (LUTs)  

Introduction to Verilog HDL: Verilog code for basic logic gates, adders, decoders. 

 

UNIT – IV  

Sequential Circuits: Basic Latch, Gated SR Latch, gated D Latch, Master-Slave edge triggered flip-flops, T 

Flip-flop, JK Flip-flop, Excitation tables. Registers, Counters, Verilog code for flip-flops 

 

UNIT – V  

Synchronous Sequential Circuits: Basic Design Steps, Finite State machine (FSM) representation using 

Moore and Mealy state models, State minimization, Design of FSM for Sequence Generation and Detection, 

Algorithmic State Machine charts. 
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Suggested Readings: 

1. Moris Mano and Michael D CIletti, Digital Design, Pearson, fourth edition, 2008 
2. Zvi Kohavi, Switching and Finite Automata Theory, 3rd ed., Cambridge University Press-New Delhi, 

2011. 
3. R. P Jain, Modern Digital Electronics,4th ed., McGraw Hill Education (India) Private Limited, 2003 
4. Ronald J.Tocci, Neal S. Widmer &Gregory L.Moss, “Digital Systems: Principles and Applications,” 

PHI, 10/e, 2009. 
5. Samir Palnitkar, “Verilog HDL A Guide to Digital Design and Synthesis,” 2nd Edition, Pearson 

Education, 2006. 
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Course Code Course Title Core/Elective 

PC221CS Data Structures and Algorithm Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To teach the importance of structuring the data for easy access and storage. 

 To teach the implementation of various data structures. 

 To acquire skills in using generic principles for data representation and manipulation with a view for 

efficiency, maintainability and code reuse. 

 To introduce the basic concepts of advanced data structures. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Understand the importance of abstract data type and implementing the concepts of data structure 

using abstract data type. 

2. Evaluate an algorithm by using algorithmic performance and measures. 

3. Distinguish between linear and non-linear data structures and their representations in the memory 

using array and linked list. 

4. Develop applications using Linear and Non-linear data structures. 

5. Apply the suitable data structure for a real world problem and think critically for improvement in 

solutions. 

6. Determine the suitability of the standard algorithms: Searching, Sorting and Traversals. 

 

UNIT-I 

Introduction to C++ and Algorithms: Object oriented Design, Data Abstraction and Encapsulation, Basics 

of C++: Program organization in C++, Input/output in C++, Classes and Constructors, Access Modifiers, 

Dynamic Memory Allocation in C++, Templates in C++, Exception Handling. 

Algorithms: Introduction, Algorithm Specifications, Recursive Algorithms, Performance Analysis of an 

algorithm- Time and Space Complexity, Asymptotic Notations. 

 

UNIT-II 

Stacks and Queues: ADT Stack and its operations: Algorithms and their complexity analysis, Applications 

of Stacks: Expression Conversion and evaluation –corresponding algorithms and complexity analysis, 

Queue ADT and its operations: Linear Queue, Circular Queue, Algorithms and their analysis. 

 

UNIT-III 

Linked Lists: Singly linked lists: Representation in memory, Algorithms of several operations: Traversing, 

Searching, Insertion into, Deletion from linked list; Linked representation of Stack and Queue, Header 

nodes,  

Doubly linked list: Operations on it and algorithmic analysis; Circular Linked Lists: all operations their 

algorithms and the complexity analysis. 

 

UNIT-IV 

Trees: Basic Tree Terminologies, Different types of Trees: Binary Tree, Threaded Binary Tree, Binary 

Search Tree, AVL Tree; Tree operations on each of the trees and their algorithms with complexity analysis, 

Heaps. 
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UNIT-V 

Sorting and Searching: Objective and properties of different sorting algorithms: Selection Sort, Bubble 

Sort, Insertion Sort, Quick Sort, Merge Sort, Heap Sort; Performance and Comparison among all the 

methods, Linear and Binary Search algorithms, and their complexity analysis, Hashing  

Graph: Basic Terminologies and Representations, Graph search and traversal algorithms and complexity 

analysis. 

 

Suggested Readings: 

1. “Fundamentals of Data Structures in C++”, Illustrated Edition by Ellis Horowitz, Sartaj Sahni, 

Dinesh Mehta, 2nd Edition, Universities Press.  

2. Algorithms, Data Structures, and Problem Solving with C++”, Illustrated Edition by Mark Allen 

Weiss, 3rd Edition, Pearson India.  

3. “Fundamentals of Data Structures”, Illustrated Edition by Ellis Horowitz, Sartaj Sahni, Computer 

Science Press.  

4. “How to Solve it by Computer”, 2nd Impression by R.G. Dromey, Pearson Education. 
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Course Code Course Title Core/Elective 

PC222CS Discrete Mathematics Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To Learn mathematical concepts as applied in computer science for solving logical problems. 

 To model relationships, analyse data, apply probability concepts and use functions to solve 

problems. 

 To develop the mathematical skills needed for advanced quantitative courses.  

Course Outcomes 

After completing this course, the student will be able to: 

1. Apply Propositional and Predicate logic for a variety of problems in various domains.  

2. Understand Set Theory, Venn Diagrams, relations, functions and apply them to Real-world 

scenarios. 

3. Model and solve the real world problems using Generating Functions and Recurrence Relations. 

4. To identify the basic properties of graphs and trees and use these concepts to model simple 

applications. 

5. Understand General properties of Algebraic systems and study lattices as partially ordered sets and 

their applications. 

6. Apply the knowledge and skills obtained to investigate and solve a variety of discrete mathematics 

problems. 

 

UNIT – I 

Logic – Sets and Functions – Logic, Propositional equivalences – Predicates and quantifiers – Nested 

Quantifiers-Sets-Set Operations, Functions. 

Algorithms- Integers – Matrices: Algorithms, Complexity of Algorithms. The Integers and Division, 

Integers and Algorithms, Applications of Number Theory, Matrices. 

 

UNIT – II 

Mathematical Reasoning, Induction, and Recursion: Proof Strategy, Sequence and Summation, 

Mathematical Induction, Recursive Definitions and Structural Induction, Recursive Algorithms. 

Counting – Basics, Pigeonhole principle, Permutations and combinations – Binomial Coefficients, 

Generalized Permutations and combinations, Generating permutations and combinations. 

 

UNIT – III 

Discrete Probability: An Introduction to Discrete Probability theory, Expected Value and Variance. 

Advanced Counting Techniques: Recurrence relations – Solving Recurrence Relations, - Divide and 

conquer relations – and Recurrence Relations, Generating function – Inclusion – Exclusion – Applications of 

Inclusion – Exclusion. 

 

UNIT – IV 

Relations: Relations & their Properties, n-ray relations and applications, Representing relations – Closures, 

equivalence relations, partial orderings. 

Graphs: Introduction, Graph terminology, representing Graphs and Graph Isomorphism, Connectivity, Euler 

and Hamiltonian paths, Shortest path problems, Planar graphs, Graph colouring. 
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UNIT –V 

Trees: Introduction to Trees, Application of Trees, Spanning Trees, Minimum Spanning Trees. 

Boolean Algebra: Boolean function, Representing Boolean functions, Logic Gates 

 

Suggested Readings: 

1. Kenneth H. Rosen – Discrete Mathematics and its Application – 5th Edition, McGraw Hill, 2003. 

2. J. K. Sharma, Discrete Mathematics, Second Edition, Macmillan, 2005. 

3. J.P. Tremblay, R. Manohar, Discrete Mathematical Structure with Application to Computer Science, 

McGraw Hill – 1997. 

4. Joel. Mott. Abraham Kandel, T.P. Baker, Discrete Mathematics for Computer Scientist & 

Mathematicians, Prentice Hail N.J., 2nd Edition, 1986. 
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Course Code Course Title Core/Elective 

PC223CS Programming Languages Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To briefly describe various programming paradigms.  

 To provide conceptual understanding of High level language design and implementation. 

 To introduce the power of scripting languages. 

 To provide an introduction to formalisms for specifying syntax and semantics of programming 

languages. 

 To provide an exposure to core concepts and principles in contemporary programming languages. 

 To analyse and optimize the complexity of the programming languages. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Ability to express syntax and semantics in formal notation. 

2. Ability to apply suitable programming paradigm for the application.  

3. Gain Knowledge and comparison of the features programming languages  

4. program in different language paradigms and evaluate their relative benefits. 

5. Identify and describe semantic issues associated with variable binding, scoping rules, parameter 

passing, and exception handling. 

6. Understand the design issues of object-oriented and functional languages. 

 

UNIT- I 

Preliminary Concepts: Reasons for studying, concepts of programming languages, Programming domains, 

Language Evaluation Criteria, influences on Language design, Language categories, Programming 

Paradigms – Imperative, Object Oriented, functional Programming, Logic Programming. Programming 

Language Implementation – Compilation and Virtual Machines, programming environments. Syntax and 

Semantics: general Problem of describing Syntax and Semantics, formal methods of describing syntax - 

BNF, EBNF for common programming languages features, parse trees, ambiguous grammars, attribute 

grammars, denotational semantics and axiomatic semantics for common programming language features. 

 

UNIT- II  

Data types: Introduction, primitive, character, user defined, array, associative, record, union, pointer and 

reference types, design and implementation uses related to these types. Names, Variable, concept of binding, 

type checking, strong typing, type compatibility, named constants, variable initialization. Expressions and 

Statements: Arithmetic relational and Boolean expressions, Short circuit evaluation mixed mode assignment, 

Assignment Statements, Control Structures – Statement Level, Compound Statements, Selection, Iteration, 

Unconditional Statements, guarded commands.  

 

UNIT-III 

Subprograms Blocks and Fundamentals of sub-programs:  Scope and lifetime of variable, static and 

dynamic scope, Design issues of subprograms and operations, local referencing environments, parameter 

passing methods, overloaded sub-programs, generic sub-programs, parameters that are subprogram names, 

design issues for functions user defined overloaded operators, co routines. 
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UNIT- IV 

Abstract types: Data Abstractions and encapsulation, introductions to data abstraction, design issues, 

language examples, C++ parameterized ADT, object oriented programming in small talk, C++, Java, C#, 

Ada 95 Concurrency: Subprogram level concurrency, semaphores, monitors, massage passing, Java threads, 

C# threads. Exception handling: Exceptions, exception Propagation, Exception handler in Ada, C++ and 

Java. Logic Programming Language: Introduction and overview of logic programming, basic elements of 

prolog, application of logic programming. 

 

UNIT- V  

Functional Programming Languages: Introduction, fundamentals of FPL, LISP, ML, Haskell, application 

of Functional Programming Languages and comparison of functional and imperative Languages. Scripting 

Language: Pragmatics, Key Concepts, Case Study: Python – Values and Types, Variables, Storage and 

Control, Bindings and Scope, Procedural Abstraction, Data Abstraction, Separate Compilation, Module 

Library.  

 

Suggested Readings: 

1. Concepts of Programming Languages Robert W. Sebesta 8/e, Pearson Education,2008. 

2. Programming Language Design Concepts, D. A. Watt, Wiley dreamtech, rp-2007 

3. Programming Languages, 2nd Edition, A.B. Tucker, R.E. Noonan, TMH.  

4. Programming Languages, K. C.Louden, 2nd Edition, Thomson, 2003. 

5. LISP, Patric Henry Winston and Paul Horn, Pearson Education.  

6. Programming in Prolog, W.F. Clocksin,& C.S.Mellish, 5th Edition, Springer. 

7. Programming Python, M.Lutz, 3rd Edition, O'reilly, SPD, rp-2007.  

8. Core Python Programming, Chun, II Edition, Pearson Education, 2007.  

9. Guide to Programming with Python, Michael Dawson, Thomson, 2008 
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Course Code Course Title Core/Elective 

PC251EC Basic Electronics Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 To understand the characteristics of diodes and transistor configurations  

 To understand the design concepts of biasing of BJT and FET  

 To understand the design concepts of feedback amplifiers and oscillators  

 To study the design concepts of OP Amp and data converters  

Course Outcomes 

After completing this course, the student will be able to: 

1. Ability to design diode circuits & understand the application of Zener diode.  

2. Ability to analyse characteristics of BJTs & FETs.  

3. Ability to understand the different oscillator circuits.  

4. Ability to understand operation of HWR & FWR circuits with & without filters.  

5. Ability tom design Analog-to-Digital converters & Digital-to-Analog converters.  

 

List of Experiments:  

1. CRO-Applications, Measurements of R, L and C using LCR meter, Colour code method and 

soldering practice.  

2. Characteristics of Semiconductors diode (Ge,Si and Zener)  

3. Static Characteristics of BJT-Common Emitter  

4. Static Characteristics of BJT-Common Base  

5. Static Characteristics of FET  

6. RC-Phase Shift Oscillator  

7. Hartley and Colpitts Oscillators  

8. Common Emitter Amplifier  

9. Astable Multivibrator  

10. Full-wave rectifier with and without filters using BJT  

11. Operational Amplifier Applications  

12. Strain Gauge Measurement  

13. Analog-to-Digital and Digital to Analog Converters  

 

Suggested Readings:  

1. Maheshwari and Anand, Laboratory Experiments and PSPICE Simulations in Analog Electronics, 

1st edition, Prentice Hall of India, 2006.  

2. David Bell A., Laboratory Manual for Electronic Devices and Circuits, Prentice Hall of India, 2001. 
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Course Code Course Title Core/Elective 

PC252CS Data Structures and Algorithm Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 Design and construct simple programs by using the concepts of structures as abstract data type. 

 To have a broad idea about how to use pointers in the implement of data structures. 

 To enhance programming skills while improving their practical knowledge in data structures. 

 To strengthen the practical ability to apply suitable data structure for real time applications.  

Course Outcomes 

After completing this course, the student will be able to: 

1. Implement the abstract data type and reusability of a particular data structure. 

2. Implement linear data structures such as stacks, queues using array and linked list. 

3. Understand and implements non-linear data structures such as trees, graphs. 

4. Implement various kinds of searching, sorting and traversal techniques and know when to choose 

which technique. 

5. Understanding and implementing hashing techniques. 

6. Decide a suitable data structure and algorithm to solve a real world problem.  

 

Programming Exercise using C++:  

1. C++ Programs to implement: Classes, Constructors, Inheritance, Polymorphism, Dynamic Memory 

Allocation, Class Templates, Exception Handling. 

2. Implementation of Stacks, Queues (using both arrays and linked lists). 

3. Implementation of Singly Linked List, Doubly Linked List and Circular List.  

4. Implementation of Infix to Postfix conversion and evaluation of postfix expression.  

5. Implementation of Polynomial arithmetic using linked list.  

6. Implementation of Linear search and Binary Search  

7. Implementation of Hashing Technique 

8. Implementation of Binary Tree and Binary tree traversal techniques (inorder, preorder, postorder, 

level-order) 

9. Implementation of Binary search tree and its operations   

10. Implementation of Insertion Sort, Selection Sort, Bubble Sort, Merge Sort, Quick Sort, Heap Sort  

11. Implementation of operations on AVL trees.  

12. Implementation of Graph Search Methods.   

 

Note: It is recommended to use a debugging tool to debug the programs. 
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Course Code Course Title Core/Elective 

PC253CS Advanced Computer Skills Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 Introducing a new object oriented programming  

 Enabling students to learn Big Data, Machine Learning etc. 

 Preparing students to cope up with new Market tendencies 

 To learn programs in MATLAB environment 

 To handle Functions, Polynomials by using MATLAB commands 

 Ability to solve any Mathematical functions 

 To learn Mathematical Modelling in a new approach  

 To plot Graphics (2-D) easily and effectively 

Course Outcomes 

After completing this course, the student will be able to: 

1. Implement basic syntax in python. 

2. Analyse and implement different kinds of OOP concept in real world problems. 

3. Implement  MATLAB operations and graphic functions. 

 

List of Programming Exercises: 

1. Python Variables, Executing Python from the Command Line, Editing Python Files, Python 

Reserved Words. 

2. Comments, Strings and Numeric Data Types, Simple Input and Output.  

3. Control Flow and Syntax, Indenting, if Statement, Relational Operators, Logical Operators, Bit Wise 

Operators, while Loop, break and continue, for Loop, Lists, Tuples, Sets, Dictionaries. 

4. Functions: Passing parameters to a Function, Variable Number of Arguments, Scope, Passing 

Functions to a Function, Mapping Functions in a Dictionary, Lambda, Modules, Standard Modules. 

5. OOP concepts: Classes, File Organization, Special Methods, Inheritance, Polymorphism, Special 

Characters, Character Classes, Quantifiers, Dot Character, Greedy Matches, Matching at Beginning 

or End, Match Objects, Compiling Regular Expressions. 

6. MATLAB Menus, Toolbars, Computing with MATLAB, Script Files and the Editor/Debugger, 

MATLAB help System.  

7. MATLAB controls: Relational Logical Variables. Conditional Statements: if – else – elseif, switch 2 

10. Loops: for – while – break, continue. User-Defined Functions. 

8. Arrays, Matrices and Matrix Operations Debugging MATLAB Programs.  Working with Data Files, 

and Graphing Functions: XY Plots – Sub-plots.  

 

Suggested Readings:  

1. Mark Summerfield, “Programming in Python: A Complete Introduction to the Python Language”, 

Addison-Wesley Professional, 2009. 

2. Martin C. Brown,” PYTHON: The Complete Reference”, McGraw-Hill, 2001.  

3. W.J. Palm III, Introduction to MATLAB 7 for Engineers, McGraw-Hill International Edition, 2005. 

4. Wesley J Chun,” Core Python Applications Programming”, Prentice Hall, 2012.  

5. Allen B Downey,” Think Python”, O’Reilly, 2012. 

6. Stormy Attaway, “MATLAB: A Practical Introduction to Programming and Problem Solving”.3 rd 

Edition. 
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SCHEME OF INSTRUCTION & EXAMINATION 

B.E. (Computer Science and Engineering) IV – SEMESTER 

 

S. No. 
Course 

Code 
Course Title 

Scheme of 

Instruction 

Scheme of 

Examination 

C
r
e
d

it
s 

L T P/D 

C
o

n
ta

c
t 

H
r
s/

W
k

 

CIE SEE 

D
u

r
a

ti
o

n
 

in
 H

r
s 

Theory Courses 

1 MC111PO Indian Constitution 2 - - 2 30 70 3 - 

2 HS201EG 
Effective Technical 

Communication in English 
3 - - 3 30 70 3 3 

3 HS202CM Finance and Accounting 3 - - 3 30 70 3 3 

4 BS207MT 
Mathematics – III (Probability & 
Statistics) 

3 - - 3 30 70 3 3 

5 ES215EC Signals and Systems 3 - - 3 30 70 3 3 

6 PC231CS OOP using JAVA 3 - - 3 30 70 3 3 

7 PC232CS Computer Organization 3 - - 3 30 70 3 3 

8 PC233CS Database Management Systems 3 - - 3 30 70 3 3 

Practical/ Laboratory Courses 

9 PC261CS Computer Organization Lab - - 2 2 25 50 3 1 

10 PC262CS OOP using JAVA Lab - - 2 2 25 50 3 1 

11 PC263CS 
Database Management Systems 
Lab 

- - 2 2 25 50 3 1 

 23 - 06 29 315 710  24 

 

 
HS: Humanities and Social Sciences BS: Basic Science ES: Engineering Science 
MC: Mandatory Course   PC: Professional Core 

L: Lecture T: Tutorial  P: Practical  D: Drawing 
CIE: Continuous Internal Evaluation  SEE: Semester End Evaluation (Univ. Exam) 
PO: Political Science, EG: English, CM: Commerce, MT: Mathematics,  

CS: Computer Science and Engineering, EC: Electronics and Communication Engineering,   

 

Note: 

1. Each contact hour is a clock hour 
2. The duration of the practical class is two hours, however it can be extended wherever necessary, to 

enable the student to complete the experiment. 
3. All the mentioned Mandatory Courses should be offered either in I–Semester or II–Semester only 

from the academic year 2019-2020. 

4. For those of the students admitted during the academic year 2018-2019, since the 
Mandatory Courses were not offered during the I–Semester or II–Semester, they should be offered 
either in III–Semester or IV–Semester of the academic year 2019-2020.  

5. The students have to undergo a Summer Internship of two-week duration after IV – Semester and 
credits will be awarded in V – Semester after evaluation. 
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Course Code Course Title Core/Elective 

MC111PO Indian Constitution Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 - 

Course Objectives 

 To create awareness among students about the Indian Constitution. 

 To acquaint the working conditions of union, state, local levels, their powers and functions. 

 To create consciousness in the students on democratic values and principles articulated in the 

constitution.  

 To expose the students on the relations between federal and provincial units. 

 To divulge the students about the statutory institutions. 

Course Outcomes 

After completing this course, the student will 

1. Know the background of the present constitution of India. 

2. Understand the working of the union, state and local levels. 

3. Gain consciousness on the fundamental rights and duties. 

4. Be able to understand the functioning and distribution of financial resources between the centre and 

states. 

5. Be exposed to the reality of hierarchical Indian social structure and the ways the grievances of the 

deprived sections can be addressed to raise human dignity in a democratic way. 

 

UNIT-I 

Evolution of the Indian Constitution: 1909 Act, 1919 Act and 1935 Act. Constituent Assembly: 

Composition and Functions; Fundamental features of the Indian Constitution. 

 

UNIT-II 

Union Government: Executive-President, Prime Minister, Council of Minister 

State Government: Executive: Governor, Chief Minister, Council of Minister 

Local Government: Panchayat Raj Institutions, Urban Government 

 

UNIT-III 

Rights and Duties: Fundamental Rights, Directive principles, Fundamental Duties 

 

UNIT-IV 

Relation between Federal and Provincial units: Union-State relations, Administrative, legislative and 

Financial, Inter State council, NITI Ayog, Finance Commission of India 

 

UNIT-V 

Statutory Institutions: Elections-Election Commission of India, National Human Rights Commission, 

National Commission for Women 
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Suggested Readings: 

1. Abhay Prasad Singh & Krishna Murari, Constitutional Government and Democracy in India, 

Pearson Education, New Delhi, 2019 

2. D.D. Basu, Introduction to the constitution of India, Lexis Nexis, New Delhi 

3. Subhash Kashyap, Our Parliament, National Book Trust, New Delhi  

4. Peu Ghosh, Indian Government &Politics, Prentice Hall of India, New Delhi  

5. B.Z. Fadia & Kuldeep Fadia, Indian Government &Politics, Lexis Nexis, New Delhi 
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Course Code Course Title Core/Elective 

HS201EG Effective Technical Communication in English Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

To expose the students to: 

 Features of technical communication 

 Types of professional correspondence 

 Techniques of report writing 

 Basics of manual writing 

 Aspects of data transfer and presentations. 

Course Outcomes 

On successful completion of the course, the students would be able to: 

1. Handle technical communication effectively 

2. Use different types of professional correspondence 

3. Use various techniques of report writing 

4. Acquire adequate skills of manual writing 

5. Enhance their skills of information transfer and presentations   

 

UNIT-I 

Definition and Features of Technical communication: Definition and features of technical communication 

(precision, relevance, format, style, use of visual aids), Differences between general writing and technical 

writing, Types of technical communication (oral and written) 

 

UNIT-II 

Technical Writing-I (Official correspondence): Emails, IOM, Business letters, Business proposals. 

 

UNIT-III 

Technical writing-II (Reports): Project report, Feasibility report, Progress report, Evaluation report. 

 

UNIT-IV 

Technical writing- III (Manuals): Types of manuals, User manual, Product manual, Operations manual. 

 

UNIT-V 

Information Transfer and Presentations: Non-verbal (bar diagram, flow chart, pie chart, tree diagram) to 

verbal (writing), Verbal (written) to non-verbal, Important aspects of oral and visual presentations. 

 

Suggested Readings: 

1. Raman, Meenakshi & Sharma, Sangeeta. (2015). Technical Communication: Principles and Practice 

(3rd ed.). New Delhi, OUP.  

2. Rizvi, Ashraf, M. (2017). Effective Technical Communication (2nd ed.). New Delhi, Tata McGraw Hill 

Education. 

3. Sharma, R. C., & Mohan, Krishna. (2017). Business Correspondence and Report Writing: A Practical 

Approach to Business & Technical Communication (4th ed.). New Delhi, Tata McGraw Hill Education. 

4. Tyagi, Kavita & Misra, Padma. (2011). Advanced Technical Communication. New Delhi, PHI Learning. 

5. Jungk, Dale. (2004). Applied Writing for Technicians. New York, McGraw-Hill Higher Education. 
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Course Code Course Title Core/Elective 

HS202CM Finance and Accounting Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The course will introduce the students  

 To provide basic understanding of Financial and Accounting aspects of a business unit 

 To provide understanding of the accounting aspects of business 

 To provide understanding of financial statements 

 To provide the understanding of financial system  

 To provide inputs necessary to evaluate the viability of projects 

 To provide the skills necessary to analyse the financial statements  

Course Outcomes 

After successful completion of the course the students will be able to 

1. Evaluate the financial performance of the business unit. 

2. Take decisions on selection of projects. 

3. Take decisions on procurement of finances. 

4. Analyse the liquidity, solvency and profitability of the business unit. 

5. Evaluate the overall financial functioning of an enterprise. 

 

UNIT-I 

Basics of Accounting: Financial Accounting–Definition- Accounting Cycle – Journal - Ledger and Trial 

Balance-Cash Book-Bank Reconciliation Statement (including Problems) 

 

UNIT-II 

Final Accounts: Trading Account-Concept of Gross Profit- Profit and Loss Account-Concept of Net Profit-

Balance Sheet (including problems with minor adjustments) 

 

UNIT-III 

Financial System and Markets: Financial System-Components-Role-Considerations of the investors and 

issuers- Role of Financial Intermediaries. Financial Markets-Players- Regulators and instruments - Money 

Markets Credit Market- Capital Market (Basics only) 

 

UNIT-IV 

Basics of Capital Budgeting techniques: Time Value of money- Compounding- Discounting- Future Value 

of single and multiple flows- Present Value of single and multiple Flows- Present Value of annuities- 

Financial Appraisal of Projects– Payback Period, ARR- NPV, Benefit Cost Ratio, IRR (simple ratios). 

 

UNIT-V 

Financial statement Analysis: Financial Statement Analysis- Importance-Users-Ratio Analysis-liquidity, 

solvency, turnover and profitability ratios. 
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Suggested Readings: 

1. Satyanarayana. S.V. and Satish. D., Finance and Accounting for Engineering, Pearson Education 

2. Rajasekharan, Financial Accounting, Pearson Education 

3. Sharma.S.K. and Rachan Sareen, Financial Management, Sultan Chand 

4. Jonathan Berk, Fundamentals of Corporate Finance, Pearson Education 

5. Sharan, Fundamentals of Financial Management, Pearson Education    
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Course Code Course Title Core/Elective 

BS207MT Mathematics – III (Probability & Statistics) Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To introduce the solution methodologies for second order Partial Differential Equations with 

applications in engineering 

 To provide an overview of probability and statistics to engineers 

Course Outcomes 

After completing this course, the student will be able to: 

1. Solve field problems in engineering involving PDEs. 

2. They can also formulate and solve problems involving random variables and apply statistical 

methods for analysing experimental data. 

 

UNIT-I: Introduction of Probability, Conditional probability, Theorem of Total probability, Baye’s 

Theorem and its applications, Random variables, Types of random variables, Probability mass 

function and Probability density function, Mathematical expectations. 

 

UNIT-II: Discrete probability distributions: Binomial and Poisson distributions, Mean, variance, 

moment generating function and evaluation of statistical parameters for these distributions, 

Moments, Skewness and Kurtosis. 

 
UNIT-III: Continuous probability distributions, Uniform, Exponential and Normal distributions, 

Mean, variance, moment generating function and evaluation of statistical parameters for these  

distributions 

 
UNIT-IV: Curve fitting by the method of least squares:  Fitting of straight lines, second degree 

parabolas and more general curves, Correlation, regression and Rank correlation. Test of 

significance: Large sample test for single proportion, difference of proportions, single mean, 

difference of means, and difference of standard deviations.  

 
UNIT-V: Test for single mean, difference of means and correlation coefficients, test for ratio of 

variances,  Chi-square test for goodness of fit and independence of attributes. 

 
Suggested Readings: 

 
1.  R.K.Jain & Iyengar, “Advanced Engineering Mathematics”, Narosa Publications. 

2.  B.S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, 2000. 

3.  P.Sivaramakrishna Das & C.Vijaya Kumar, “Engineering Mathematics” , Pearson India 

 Education  Services Pvt. Ltd. 

4.  N.P. Bali & M. Goyal, “A Text Book of Engineering Mathematics”, Laxmi Publications, 

 2010. 

5.  S.C.Gupta & V.K.Kapoor, “Fundamentals of Mathematical Statistics” , S.Chand Pub. 

6.  P. G. Hoel, S. C. Port & C. J. Stone,  “Introduction to Probability Theory”, Universal  Book 

 Stall, 2003. 

7.  W. Feller,  “An Introduction to Probability Theory and its Applications”, Vol. 1, Wiley, 

 1968. 
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Course Code Course Title Core/Elective 

ES215EC Signals and Systems Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To explain signals and systems representations/classifications and also describe the time and 

frequency domain analysis of continuous time signals with Fourier series, Fourier transforms and 

Laplace transforms.  

 To understand Sampling theorem, with time and frequency domain analysis of discrete time signals 

with DTFS, DTFT and Z-Transform.  

 To present the concepts of convolution and correlation integrals and also understand the properties 

in the context of signals/systems and lay down the foundation for advanced courses. 

Course Outcomes 

1. Define and differentiate types of signals and systems in continuous and discrete time 

2. Apply the properties of Fourier transform for continuous time signals 

3. Relate Laplace transforms to solve differential equations and to determine the response of the 

Continuous Time Linear Time Invariant Systems to known inputs 

4. Apply Z-transforms for discrete time signals to solve Difference equations 

5. Obtain Linear Convolution and Correlation of discrete time signals with graphical representation 

 

UNIT-I 

Some useful operations on signals: Time shifting, Time scaling, Time inversion. Signal models: Impulse 

function, Unit step function, Exponential function, Even and odd signals. Systems: Linear and Non-linear 

systems, Constant parameter and time varying parameter systems, Static and dynamic systems, Causal and 

Non-causal systems, Lumped Parameter and distributed parameter systems, Continuous-time and discrete-

time systems, Analog and digital systems. 

 

UNIT-II 

Fourier series: Signals and Vectors, Signal Comparison: correlation, Signal representation by orthogonal 

signal set, Trigonometric Fourier Series, Exponential Fourier Series, LTI system response to periodic 

inputs. 

 

UNIT-III 

Continuous-Time Signal Analysis: Fourier Transform: Aperiodic signal representation by Fourier 

integral, Fourier Transform of some useful functions, Properties of Fourier Transform, Signal transmission 

through LTI Systems, ideal and practical filters, Signal energy. Laplace transform: Definition, some 

properties of Laplace transform, solution of differential equations using Laplace transform. 

 

UNIT-IV 

Discrete-time signals and systems: Introduction, some useful discrete-time signal models, Sampling 

continuous-time sinusoids and aliasing, Useful signal operations, examples of discrete-time systems. 

Fourier analysis of discrete-time signals, periodic signal representation of discrete-time Fourier series, 

aperiodic signal representation by Fourier integral. 
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UNIT-V 

Discrete-time signal analysis: Z-Transform, some properties of Z-Transform, Solution to Linear difference 

equations using Z-Transform, System realization. Relation between Laplace transform and Z-Transform. 

DTFT: Definition, Properties of DTFT, comparison of continuous-time signal analysis with discrete-time 

signal analysis. 

 

Suggested Readings: 

1. B. P. Lathi, Linear Systems and Signals, Oxford University Press, 2nd Edition, 2009  

2. Alan V O P Penheim, A. S. Wlisky,Signals and Systems, 2nd Edition, Prentice Hall  

3. Rodger E. Ziemer, William H Trenter, D. Ronald Fannin, Signals and Systems, 4th Edition, Pearson 

1998.  

4. Douglas K. Linder, Introduction to Signals and Systems, McGraw Hill, 1999  

5. P. Ramakrishna Rao, Signals and Systems, TMH. 
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Course Code Course Title Core/Elective 

PC231CS OOP using JAVA Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To understand fundamentals of object-oriented programming in Java which includes defining 

classes, invoking methods, difference between applet and application programs, using class libraries 

 To create Java application programs using sound OOP practices such as interfaces, exception 

handling, multithreading.  

 Use Collection framework, AWT and event handling to solve real world problems. 

 Exploring Swing, and implementing Servlets. 

Course Outcomes 

1. Identify classes, objects, members of a class and the relationships needed to solve a problem. 

2. Use interfaces and creating user-defined packages. 

3. Utilize exception handling and Multithreading concepts to develop Java programs. 

4. Compose programs using the Java Collection API. 

5. Design a GUI using GUI components with the integration of event handling. 

6. Create files and read from computer files. 

 

UNIT-I 

Introduction: OOP concepts, history of Java, Java buzzwords, data types, variables, scope and life time of 

variables, operators, expressions, control statements, type conversion and casting, simple java programs.  

Classes and Objects: Concept of classes, objects, constructors, methods, this keyword, super keyword, 

garbage collection, overloading methods and constructors, parameter passing, Arrays 

String handling: String, StringBuffer, StringBuilder 

 

UNIT -II 

Inheritance: Base class object, subclass, member access rules, super uses, using final with inheritance, 

method overriding, abstract classes. 

Interfaces: Defining and implementing an interface, differences between classes and interfaces and 

extending interfaces Polymorphism. 

Packages: Defining, creating and accessing a package, importing packages, exploring packages  

 

UNIT -III 

Exception handling: Concepts and benefits of exception handling, exception hierarchy, checked and 

unchecked exceptions, usage of-try, catch, throw, throws and finally, built in exceptions, creating User 

defined exceptions. 

Multithreading: Difference between multi-threading and multitasking, thread life cycle, creating threads, 

synchronizing threads, daemon threads, thread groups. 

 

UNIT -IV 

Basic I/O Streams: Java I/O classes and interfaces, Files, Stream and Byte classes, Character streams, 

Serialization  

Exploring java.lang: Object class, Wrapper classes 

Exploring java.util: Scanner, StringTokenizer, BitSet, Date, Calendar, Timer 

Regular Expressions: Pattern class, Matcher class, Split method. Enum and Internationalization 
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UNIT -V 

AWT & Event Handling: The AWT class hierarchy, user interface components - labels, buttons, canvas, 

scrollbars, text components, checkbox, checkbox groups, choices, lists. 

Events, event sources, event classes, event listeners, delegation event model, handling mouse and key board 

events, adapter classes.  

Layout manager: Border, Grid, Flow, Card and Grid Bag layouts. 

Swings: Introduction, limitations of AWT, components, containers,  

Exploring Swing Components - JApplet, JFrame and JComponent, Icons and Labels, Text fields, JButton 

class, Checkboxes, Radio buttons, ScrollPanes. 

 

Suggested Readings: 

1. Java The complete reference, 8th edition, Herbert Schildt, TMH. 

2. Understanding OOP with Java, up dated edition, T. Budd, Pearson education. 

3. Head First Java, 2nd Edition by Bert Bates, Kathy Sierra Publisher: O'Reilly Media, Inc. 

4. An Introduction to programming and OO design using Java, J. Nino and F.A. Hosch, John Wiley & 

sons. 

5. An Introduction to OOP, second edition, T. Budd, Pearson Education. 

6. Introduction to Java programming 6th edition, Y. Daniel Liang, Pearson Education. 

7. An introduction to Java programming and object oriented application development, R. A. Johnson-

Thomas. 
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Course Code Course Title Core/Elective 

PC232CS Computer Organization Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To understand basic components of computers. 

 To explore the I/O organizations in depth.  

 To explore the memory organization.  

 To understand the basic chip design and organization of 8086 with assembly language 

Course Outcomes 

1. After this course students understand in a better way the I/O and memory organization in depth. 

2. Ability to understand the merits and pitfalls in computer performance measurements.  

3. Identify the basic elements and functions of 8086 microprocessors. 

4. Understand the instruction set of 8086 and use them to write assembly language programs. 

5. Demonstrate fundamental understanding on the operation between the microprocessor and its 

interfacing devices. 

 

UNIT-I  

Basic Computer Organization: Functions of CPU, I/O Units, Memory: Instruction: Instruction Formats- 

One address, two addresses, zero addresses and three addresses and comparison; addressing modes with 

numeric examples: Program Control- Status bit conditions, conditional branch instructions, Program 

Interrupts: Types of Interrupts.  

 

UNIT-II 

Input-Output Organizations: I/O Interface, I/O Bus and Interface modules: I/O Vs Memory Bus, Isolated 

Vs Memory-Mapped I/O, Asynchronous data Transfer- Strobe Control, Hand Shaking: Asynchronous Serial 

transfer- Asynchronous Communication interface, Modes of transfer Programmed I/O, Interrupt Initiated 

I/O,DMA; DMA Controller, DMA Transfer, IOP-CPU-IOP Communication, Intel 8089 IOP.  

 

UNIT-III 

Memory Organizations: Memory hierarchy, Main Memory, RAM, ROM Chips, Memory Address Map, 

Memory Connection to CPU, associate memory, Cache Memory, Data Cache, Instruction cache, Miss and 

Hit ratio, Access time, associative, set associative, mapping, waiting into cache, Introduction to virtual 

memory.  

 

UNIT-IV  

8086 CPU Pin Diagram: Special functions of general purpose registers, Segment register, concept of 

pipelining, 8086 Flag register, Addressing modes of 8086. 

 

UNIT-V  

8086-Instruction formats: assembly Language Programs involving branch & Call instructions, sorting, 

evaluation of arithmetic expressions. 
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Suggested Readings: 

1. Computer system Architecture: Morris Mano (UNIT-1,2,3).  

2. Advanced Micro Processor and Peripherals- Hall/ A K Ray(UNIT-4,5).  

3. Computer Organization and Architecture – William Stallings Sixth Edition, Pearson/PHI. 

4. Structured Computer Organization – Andrew S. Tanenbaum, 4th Edition PHI/Pearson. 

5. Fundamentals or Computer Organization and Design, - Sivaraama Dandamudi Springer Int. Edition. 

6. Computer Architecture a quantitative approach, John L. Hennessy and David A. Patterson, Fourth 

Edition Elsevier. 

7. Computer Architecture: Fundamentals and principles of Computer Design, Joseph D. Dumas II, BS 

Publication.  
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Course Code Course Title Core/Elective 

PC233CS Database Management Systems Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To Learn mathematical concepts as applied in computer 

 To introduce three scheme architecture and DBMS functional components. 

 To learn formal and commercial query languages of RDBMS 

 To Study different file organization and indexing techniques 

 To familiarize theory of serializablity and implementation of concurrency control, and recovery 

Course Outcomes 

1. Understand the mathematical foundations on which RDBMS are built 

2. Model a set of requirements using the Extended Entity Relationship Model (EER), transform an EER 

model into a relational model and refine the relational model using theory of normalization 

3. Develop Database application using SQL and Embedded SQL 

4. Use the knowledge of file organization and indexing to improve database application performance 

5. Understand the working of concurrency control and recovery mechanisms in RDBMS 

 

UNIT-I 

Introduction: Database System Application, Purpose of Database Systems, View of Values, Nested Sub-

queries, Complex Queries views, Modification of the Databaae, Joined Relations 

Data, Database Language, Relational Databases, Database Design, Object-Based and Semi-Structured 

Databases, Data Storages and Querying , Transaction Management ,Data Mining and Analysis, Database 

Architecture, Database Users and Administrators. 

Database Design and the E-R Model: Overview of the Design Process, The Entity Relationship Model 

Constraints, Entity-Relationship Design issues, Weak Entity Sets Extended E-R Features Database Design 

for banking Enterprise, Reduction to Relational Schemas, Other Aspects of Database Design 

 

UNIT-II 

Relational Model: Structure of Relational Databases, Fundamental Relational-Algebra Operations, 

Additional Relational-Algebra Operations, Extended Relational-Algebra Operations, Null Values, 

Modification of the Databases 

Structured Query Language: Data Definition, Basic Structure of SQL Queries, Set Operations, 

Aggregate Functions, Null 

 

UNIT-III 

Advanced SQL: SQL Data Types and Schemes, Integrity constraints, Authorization, Embedded SQL, 

Dynamic SQL, Functions and Procedural Constructs, Recursive Queries, Advanced SQL Features. 

Relational Database Design: Features of Good Relational Design, Atomic Domains and First Normal 

Form, Functional Dependency Theory, Decomposition using Functional Dependencies.  
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UNIT-IV 

Indexing and Hashing: Basic Concepts, Ordered Indices, B*-tree index files, B-tree index files, multiple 

key access, static hashing, dynamic hashing, comparison of ordered indexing and hashing bitmap indices.  

Index definition in SQL transactions: Transaction concepts, transaction state, implementation of 

atomicity and durability, concurrent executions, serializability, recoverability, implementation of isolation, 

testing for serializability. 

 

UNIT-V 

Concurrency Control: Lock based protocols, timestamp based protocols, validation based protocols, 

multiple granularity, multi version schemes, deadlock handling, insert and delete operations, weak levels 

of consistency, concurrency of index structures. 

Recovery system: Failure classification, storage structure, recovery and atomicity, log-based recovery, 

recovery with concurrent transactions, buffer management, failure with loss of non-volatile storage, 

advanced recovery techniques, remote backup systems. 

 

Suggested Readings: 

1. Abraham Silberschatz, Henry F Korth, S Sudarshan, Database System Concepts, McGraw-Hill, 6th 

Edition, 2010 

2. Ramakrishnan, Gehrke, Database Management Systems, McGraw-Hill, 3rd Edition, 2003 

3. Elmasri, Navathe, Somayajulu, Fundamentals of Database Systems, Pearson Education, 4th 

Edition, 2004. 
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Course Code Course Title Core/Elective 

PC261CS Computer Organization Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

The objectives of the course are to impart knowledge of the: 

 To become familiar with the architecture and Instruction set of Intel 8086 microprocessor. 

 To provide practical hands on experience with Assembly Language Programming. 

 To familiarize the students with interfacing of various peripheral devices with 8085 microprocessors. 

Course Outcomes 

After the completion of the course, the student will be able to: 

1. Interpret the principles of Assembly Language Programming, instruction set in developing 

microprocessor based applications. 

2. Develop Applications such as:  8-bit Addition, Multiplication, Division, array operations, swapping, 

negative and positive numbers. 

3. Analyse the interfaces like serial ports, digital-to-analog Converters and analog-to-digital converters 

etc. 

4. Build interfaces of Input-output and other units like stepper motor with 8086. 

5. Analyse the function of traffic light controller. 

 

List of Experiments: 

1. Tutorials with 8086 kit / MASM software tool. 

2. Fixed-point multiplication and division. 

3. Floating-point multiplication and division. 

4. Sorting hexadecimal array. 

5. Code conversion from hexadecimal to decimal. 

6. Sum of set of BCD numbers. 

7. Searching. 

8. Display a string of characters using 8279. 

9. Interfacing traffic light controller using 8255. 

10. Interfacing seven-segment LED using 8255. 

11. Interfacing stepper motor using 8255. 

12. Interfacing 8253 counter. 

13. D/A conversion using 8255. 

14. A/D conversion using 8255. 

 

Suggested Readings: 

1. Yu-cheng Liu, Glenn A. Gibson, "Microcomputer Systems: The 8086/8088 Family", 2nd Edition, 

PHI Learning 2011. 

2. Douglas Hall. "Microprocessor and Interfacing programming and Hardware", Tata Mc Graw Hill, 

Revised 2nd Edition, 2007. 

3. Brey B. Brey, "The Intel Microprocessor, 8086/8088, 80186/80188, 80286, 80386, 80486, Pentium 

and Pentium ProProcessors-Architecture, Programming and interfacing", 4th Edition, Prentice Hall, 

1993. 
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Course Code Course Title Core/Elective 

PC262CS OOP using JAVA Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 To build software development skills using java programming for real world applications. 

 To implement frontend and backend of an application 

 To implement classical problems using java programming. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Design interfaces and packages. 

2. Compose program for implementation of multithreading concepts. 

3. Develop program using Collection Framework. 

4. Develop small GUIs using GUI components with the integration of event handling. 

5. Handle I/O Streams from various sources. 

6. Write programs using the Java Concepts. 

 

List of Experiments 

1. Write a Java program to illustrate the concept of class with method overloading 

2. Write a Java Program that reads a line of integers, and then displays each integer, and the sum of all 

the integers (Use String Tokenizer class of java. util) 

3. Write a Java program to illustrate the concept of Single level and Multi level Inheritance. 

4. Write a Java program to demonstrate the Interfaces & Abstract Classes. 

5. Write a Java program to implement the concept of exception handling. 

6.  Write a Java program to illustrate the concept of threading using Thread Class and runnable 

Interface. 

7. Write a Java program to illustrate the concept of Thread synchronization. 

8. Write a Java program that correctly implements producer consumer problem using the concept of 

inter thread communication. 

9.  Write a Java program to illustrate collection classes like Array List, Linked List, Tree map and Hash 

map.  

10. Write a Java program to illustrate Legacy classes like Vector, Hashtable, Dictionary & Enumeration 

interface 

11. Write a Java program to implement iteration over Collection using Iterator interface and List Iterator 

interface 

12. Write a Java program that reads a file name from the user, and then displays information about 

whether the file exists, whether the file is readable, whether the file is writable, the type of file and 

the length of the file in bytes. 

13. Write a Java program to illustrate the concept of I/O Streams 

14. Write a Java program to implement serialization concept 

15. Write a Java applet program to implement Colour and Graphics class 

16. Write a Java applet program for handling mouse & key events 

17. Write a Java applet program to implement Adapter classes 

 

Write a Java program that works as a simple calculator. Use a grid layout to arrange buttons for the digits and 

for the +, -, *, % operations. Add a text field to display the result. 
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Course Code Course Title Core/Elective 

PC263CS Database Management Systems Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 To practice various DDL commands in SQL 

 To write simple and complex queries in SQL 

 To familiarize PL/SQL 

Course Outcomes 

After the completion of the course, the student will be able to: 

1. Design and implement a database schema for a given problem 

2. Populate and query a database using SQL and PL/SQL 

3. Develop multi-user database application using locks 

 

Creation of database (exercising the commands for creation) 

1. Simple to complex condition query creation using SQL Plus. 

2. Usage of triggers and stored procedures 

3. Creation of forms for student information, library information, pay roll etc. 

4. Writing PL/SQL procedures for data validation. 

5. Report generation using SQL reports. 

6. Creating password and security features for applications. 

7. Using of file locking, table locking facilities in applications. 

8. Creation of small full-fledged database application spreading over 3 sessions. 

 

Note: The creation of sample database for the purpose of the experiments is expected to be pre-decided by the 

instructor. 
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SCHEME OF INSTRUCTION & EXAMINATION 

B.E. (Electronics and Communication Engineering) III – SEMESTER 

 

S. No. 
Course 

Code 
Course Title 

Scheme of 

Instruction 

Scheme of 

Examination 

C
re

d
it

s 

L T P/D 

C
o

n
ta

c
t 

H
rs

/W
k

 

CIE SEE 

D
u

ra
ti

o
n

 

in
 H

rs
 

Theory Courses 

1 MC111PO Indian Constitution 2 - - 2 30 70 3 - 

2 HS201EG 
Effective Technical 

Communication in English 
3 - - 3 30 70 3 3 

3 HS202CM Finance and Accounting 3 - - 3 30 70 3 3 

4 BS205MT 
Mathematics – III (PDE, 

Probability & Statistics) 
3 - - 3 30 70 3 3 

5 ES212ME 
Elements of Mechanical 

Engineering 
3 - - 3 30 70 3 3 

6 ES216EC Digital Electronics 3 - - 3 30 70 3 3 

7 PC221EC Electronic Devices 3 - - 3 30 70 3 3 

8 PC222EC Network Theory 3 - - 3 30 70 3 3 

Practical/ Laboratory Courses 

9 PC251EC Electronic Devices Lab - - 2 2 25 50 2 1 

10 PC252EC Electronic Workshop - - 2 2 25 50 2 1 

 23 - 04 27 290 660  23 

 
HS: Humanities and Social Sciences BS: Basic Science ES: Engineering Science 

MC: Mandatory Course   PC: Professional Core 

L: Lecture T: Tutorial  P: Practical  D: Drawing 

CIE: Continuous Internal Evaluation  SEE: Semester End Evaluation (Univ. Exam) 

PO: Political Science, EG: English, CM: Commerce, MT: Mathematics, ME: Mechanical Engineering.   

EC: Electronics and Communication Engineering. 

 

Note: 

1. Each contact hour is a clock hour 

2. The duration of the practical class is two hours, however it can be extended wherever necessary, to 

enable the student to complete the experiment. 

3. All the mentioned Mandatory Courses should be offered either in I–Semester or II–Semester only 

from the academic year 2019-2020. 

4. For those of the students admitted during the academic year 2018-2019, since the 

Mandatory Courses were not offered during the I–Semester or II–Semester, they should be offered 

either in III–Semester or IV–Semester of the academic year 2019-2020.  
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Course Code Course Title Core/Elective 

MC 111 PO Indian Constitution Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 - 

Course Objectives 

 To create awareness among students about the Indian Constitution. 

 To acquaint the working conditions of union, state, local levels, their powers and functions. 

 To create consciousness in the students on democratic values and principles articulated in the 

constitution.  

 To expose the students on the relations between federal and provincial units. 

 To divulge the students about the statutory institutions. 

Course Outcomes 

After completing this course, the student will 

1. Know the background of the present constitution of India. 

2. Understand the working of the union, state and local levels. 

3. Gain consciousness on the fundamental rights and duties. 

4. Be able to understand the functioning and distribution of financial resources between the centre and 

states. 

5. Be exposed to the reality of hierarchical Indian social structure and the ways the grievances of the 

deprived sections can be addressed to raise human dignity in a democratic way. 

 

UNIT-I 

Evolution of the Indian Constitution: 1909 Act, 1919 Act and 1935 Act. Constituent Assembly: 

Composition and Functions; Fundamental features of the Indian Constitution. 

 

UNIT-II 

Union Government: Executive-President, Prime Minister, Council of Minister 

State Government: Executive: Governor, Chief Minister, Council of Minister 

Local Government: Panchayat Raj Institutions, Urban Government 

 

UNIT-III 

Rights and Duties: Fundamental Rights, Directive principles, Fundamental Duties 

 

UNIT-IV 

Relation between Federal and Provincial units: Union-State relations, Administrative, legislative and 

Financial, Inter State council, NITI Ayog, Finance Commission of India 

 

UNIT-V 

Statutory Institutions: Elections-Election Commission of India, National Human Rights Commission, 

National Commission for Women 
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Suggested Readings: 

1. Abhay Prasad Singh & Krishna Murari, Constitutional Government and Democracy in India, 

Pearson Education, New Delhi, 2019 

2. D.D. Basu, Introduction to the constitution of India, Lexis Nexis, New Delhi 

3. Subhash Kashyap, Our Parliament, National Book Trust, New Delhi  

4. Peu Ghosh, Indian Government &Politics, Prentice Hall of India, New Delhi  

5. B.Z. Fadia & Kuldeep Fadia, Indian Government &Politics, Lexis Nexis, New Delhi 
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Course Code Course Title Core/Elective 

HS201EG Effective Technical Communication in English Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

To expose the students to: 

 Features of technical communication 

 Types of professional correspondence 

 Techniques of report writing 

 Basics of manual writing 

 Aspects of data transfer and presentations. 

Course Outcome 

On successful completion of the course, the students would be able to: 

1. Handle technical communication effectively 

2. Use different types of professional correspondence 

3. Use various techniques of report writing 

4. Acquire adequate skills of manual writing 

5. Enhance their skills of information transfer and presentations   

 

UNIT I 

Definition and Features of Technical communication: Definition and features of technical communication 

(precision, relevance, format, style, use of visual aids), Differences between general writing and technical 

writing, Types of technical communication (oral and written) 

 

UNIT II 

Technical Writing-I (Official correspondence): Emails, IOM, Business letters, Business proposals. 

 

UNIT III 

Technical writing-II (Reports): Project report, Feasibility report, Progress report, Evaluation report. 

 

UNIT IV 

Technical writing- III (Manuals): Types of manuals, User manual, Product manual, Operations manual. 

 

UNIT V 

Information Transfer and Presentations: Non-verbal (bar diagram, flow chart, pie chart, tree diagram) to 

verbal (writing), Verbal (written) to non-verbal, Important aspects of oral and visual presentations. 
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Suggested Readings: 

1. Raman, Meenakshi & Sharma, Sangeeta. (2015). Technical Communication: Principles and 

Practice(3rd ed.). New Delhi. 

2. Rizvi,Ashraf, M. (2017).Effective Technical Communication(2nd ed.).Tata McGraw Hill Education. 

New Delhi. 

3. Sharma, R. C., & Mohan, Krishna. (2017). Business Correspondence and Report Writing: A 

Practical Approach to Business & Technical Communication (4th ed.). Tata McGraw Hill 

Education. New Delhi. 

4. Tyagi, Kavita &Misra, Padma. (2011). Advanced Technical Communication. New Delhi, PHI 

Learning. 

5. Jungk, Dale. (2004). Applied Writing for Technicians, McGraw-Hill Higher Education, New York. 
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Course Code Course Title Core/Elective 

HS202CM Finance and Accounting Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The objectives of the course is  

 To provide basic understanding of Financial and Accounting aspects of a business unit 

 To provide understanding of the accounting aspects of business 

 To provide understanding of financial statements 

 To provide the understanding of financial system  

 To provide inputs necessary to evaluate the viability of projects 

 To provide the skills necessary to analyse the financial statements  

Course Outcomes 

After successful completion of the course the students will be able to 

1. Evaluate the financial performance of the business unit. 

2. Take decisions on selection of projects. 

3. Take decisions on procurement of finances. 

4. Analyse the liquidity, solvency and profitability of the business unit. 

5. Evaluate the overall financial functioning of an enterprise. 

 

UNIT-I 

Basics of Accounting: Financial Accounting–Definition- Accounting Cycle – Journal - Ledger and Trial 

Balance-Cash Book-Bank Reconciliation Statement (including Problems) 

 

UNIT-II 

Final Accounts: Trading Account-Concept of Gross Profit- Profit and Loss Account-Concept of Net Profit-

Balance Sheet (including problems with minor adjustments) 

 

UNIT-III 

Financial System and Markets: Financial System-Components-Role-Considerations of the investors and 

issuers- Role of Financial Intermediaries. Financial Markets-Players- Regulators and instruments - Money 

Markets Credit Market- Capital Market (Basics only) 

 

UNIT-IV 

Basics of Capital Budgeting techniques: Time Value of money- Compounding- Discounting- Future Value 

of single and multiple flows- Present Value of single and multiple Flows- Present Value of annuities- 

Financial Appraisal of Projects– Payback Period, ARR- NPV, Benefit Cost Ratio, IRR (simple ratios). 

 

UNIT-V 

Financial statement Analysis: Financial Statement Analysis- Importance-Users-Ratio Analysis-liquidity, 

solvency, turnover and profitability ratios. 
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Suggested Readings: 

1. Satyanarayana. S.V. and Satish. D., Finance and Accounting for Engineering, Pearson Education 

2. Rajasekharan, Financial Accounting, Pearson Education 

3. Sharma.S.K. and Rachan Sareen, Financial Management, Sultan Chand 

4. Jonathan Berk, Fundamentals of Corporate Finance, Pearson Education 

5. Sharan, Fundamentals of Financial Management, Pearson Education    
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Course Code Course Title Core/Elective 

BS205MT Mathematics – III (PDE, Probability & Statistics) Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To introduce the solution methodologies for second order Partial Differential Equations with 

applications in engineering 

 To provide an overview of probability and statistics to engineers 

Course Outcomes 

After completing this course, the student will be able to: 

1. Solve field problems in engineering involving PDEs. 

2. They can also formulate and solve problems involving random variables and apply statistical 

methods for analysing experimental data. 

 

UNIT-I: Formation of Partial Differential Equations, First order partial differential equations, 

solutions of first order linear Partial Differentiation Equations, Lagranges’s equation, Non-linear 

First Order equations, Charpit’s method. 

 

UNIT-II: Second-order linear equations and their classification, Method of separation of variables, 

vibration of stretched string wave equation, one dimensional heat equation, two dimensional heat 

equation, solution of Laplace’s equation. 

 

UNIT-III: Probability distributions: Poisson, Uniform and Normal distributions, Mean, variance, 

moment generating function and evaluation of statistical parameters for these distributions, 

Moments, Skewness and Kurtosis. 

 

UNIT-IV: Curve fitting by the method of least squares:  Fitting of straight lines, second degree 

parabolas and more general curves, Correlation, regression and Rank correlation. Test of 

significance: Large sample test for single proportion, difference of proportions, single mean, 

difference of means, and difference of standard deviations.  

 

UNIT-V: Test for single mean, difference of means and correlation coefficients, test for ratio of 

variances ,  Chi-square test for goodness of fit and independence of attributes. 
 

Suggested Readings: 

 

1.  R.K.Jain & Iyengar, “Advanced Engineering Mathematics”, Narosa Publications. 

2.  B.S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, 2000. 

3.  P.Sivaramakrishna Das & C.Vijaya Kumar, “Engineering Mathematics” , Pearson India 

 Education  Services Pvt. Ltd. 

4.  N.P. Bali & M. Goyal, “A Text Book of Engineering Mathematics”, Laxmi Publications, 

 2010. 

5.  S.C.Gupta & V.K.Kapoor, “Fundamentals of Mathematical Statistics” , S.Chand Pub. 

6.  P. G. Hoel, S. C. Port & C. J. Stone,  “Introduction to Probability Theory”, Universal  Book 

 Stall, 2003. 

7.  W. Feller,  “An Introduction to Probability Theory and its Applications”, Vol. 1, Wiley, 

 1968. 
 



Faculty of Engineering, O.U.  AICTE Model Curriculum with effect from Academic Year 2019-20 

9 

 

Course Code Course Title Core/Elective 

ES212ME Elements of Mechanical Engineering Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To learn certain fundamental topics related to mechanical engineering 

 To understand and applications of thermodynamics. 

 To understand the working principles of IC engines, gas turbines, hydraulic turbines and pumps. 

 To understand the basic modes of heat transfer     

 To familiarize the design and working principles of transmission Systems and various manufacturing 

processes 

Course Outcomes 

1. State and differentiate various classifications of IC engines and reciprocating air compressors with 

specific focus on similarities and differences between (i) 2 stroke and 4 stroke engines and (ii) CI 

and SI engines. Subsequently, the student would be able to compute the performance parameters of 

the engines and gas turbines. 

2. Compare various types of heat transfer, analyse the governing equations, understand the applications 

of heat exchangers and solve related problems  

3. Demonstrate the working principles of hydraulic turbines and pumps  

4. Classify different types of power transmission systems like gears, gear trains, belts, ropes etc. with 

emphasis on their kinematic mechanisms and solve related problems  

5. Understand various manufacturing processes like, welding, , machining, etc. and recognize their 

suitability for manufacturing of different industrial products  

 

UNIT-I  

IC Engines: Working of four stroke and two stroke petrol and diesel engine with p-V diagrams, valve 

timing diagram, calculation of indicated power, brake power, specific fuel consumption, mechanical and 

thermal efficiencies.  

Gas Turbines: Classification, calculation of efficiency of simple open gas turbine cycle (joule cycle/ 

Brayton cycle) and applications. 

 

UNIT-II  

Heat Transfer: Basic modes of heat transfer, Fourier's law of conduction, Newton's law of cooling, Stefan-

Boltzmann law of radiation. One dimensional steady state conduction heat transfer through plane walls 

without heat generation.  

Heat exchangers: Classification and application of heat exchangers in industry, derivation of LMTD in 

parallel and counter-flow heat exchangers and problems 

 

UNIT-III 

Hydraulic turbines: Classification, working principle, calculation of overall efficiencies of Pelton wheel 

and Francis turbines. 

Hydraulic pumps: definition and classifications 

Reciprocating pump: classification, working principle and limitations. 

Centrifugal pump: classification, working principle and limitations 
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UNIT-IV  

Power Transmission Elements: Gears: Definitions and uses of Spur, helical &Bevel gears.  

Gear trains: Classifications and simple problems on simple/compound &Reverted gear train. 

Belt drives: Definitions of velocity ratio, creep and slip, open and cross belt drives. 

 

UNIT-V  

Basic Manufacturing Processes:  

Welding: Definitions and method of soldering, brazing and welding and differences. Brief description of 

Arc welding and Oxy- Acetylene welding. 

Machining: Working mechanism of Lathe, Milling and grinding machines.  

Additive Manufacturing: introduction to 3D printing and applications. 

 

Suggested Readings:  

1. R.K. Rajput "Thermal Engineering", Laxmi Publications, 2005  

2. C. Sachdeva "Fundamentals of Engineering Heat and Mass transfer", Wiley Eastern Ltd,2004.  

3. P.N. Rao "Manufacturing Technology", Vol. 1 &2, Tata McGraw Hill  

publishing co, 2010.  

4. S.S. Rattan, "Theory of Machines", Tata McGraw Hill, New Delhi 2010. 

5. Bansal, R.K. Fluid Mechanics and Hydraulic Machines, Laxmi publications(p)ltd. Delhi,1995 
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Course Code Course Title Core/Elective 

ES216EC Digital Electronics Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To learn the principles of digital hardware and support given by it to the software. 

 To explain the operation and design of combinational and arithmetic logic circuits. 

 To design hardware for real world problems. 

Course Outcomes 

At the end of this course the students will be able to 

1. Understand the deign process of digital hardware, use Boolean algebra to minimize the logical 

expressions and optimize the implementation of logical functions. 

2. Understand the number representation and design combinational circuits like adders, MUX etc. 

3. Design Combinational circuits using PLDS and write VHDL code for basic gates and 

combinational circuits. 

4. Analyse sequential circuits using flip-flops and design registers, counters. 

5. Represent a sequential circuit using Finite State machine and apply state minimization techniques 

to design a FSM 

 

UNIT – I  

Design Concepts: Digital Hardware, Design process, Design of digital hardware. Introduction to logic 

circuits – Variables and functions, Logic gates and networks. Boolean algebra, Synthesis using gates, Design 

examples. Optimized implementation of logic functions using K-Map and Quine-McCluskey Tabular 

method 

 

UNIT – II 

Number representation: Addition and Subtraction of signed and unsigned numbers. 

Combinational circuit building blocks: Half adder, Full adder, Multiplexers. Decoders. Encoders. Code 

converters, BCD to 7-segment converter, Arithmetic comparator circuits. 

 

UNIT – III 

Design of combinational circuits using Programmable Logic Devices (PLDs): General structure of a 

Programmable Array Logic (PAL), Programmable Logic Arrays (PLAs), Structure of CPLDs and FPGAs, 2-

input and 3-input lookup tables(LUTs)  

Introduction to Verilog HDL: Verilog code for basic logic gates, adders, decoders 

 

UNIT – IV  

Sequential Circuits: Basic Latch, Gated SR Latch, gated D Latch, Master-Slave edge triggered flip-flops, T 

Flip-flop, JK Flip-flop, Excitation tables. Registers, Counters, Verilog code for flip-flops 

 

UNIT – V  

Synchronous Sequential Circuits: Basic Design Steps, Finite State machine(FSM) representation using 

Moore and Mealy state models, State minimization, Design of FSM for Sequence Generation and Detection, 

Algorithmic State Machine charts. 
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Suggested Readings: 

1. Moris Mano and Michael D CIletti, Digital Design, Pearson, fourth edition,2008 

2. Zvi Kohavi, Switching and Finite Automata Theory, 3rd ed., Cambridge University Press-New Delhi, 

2011. 

3. R. P Jain, Modern Digital Electronics,4th ed., McGraw Hill Education (India) Private Limited, 2003 

4. Ronald J.Tocci, Neal S. Widmer &Gregory L.Moss, “Digital Systems: Principles and Applications,” 

PHI, 10/e, 2009. 

5. Samir Palnitkar, “Verilog HDL A Guide to Digital Design and Synthesis,” 2nd Edition, Pearson 

Education, 2006. 
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Course Code Course Title Core/Elective 

PC221EC Electronic Devices Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 Study semiconductor physics and Analyse the behaviour of Semiconductor diodes in Forward and 

Reverse bias. 

 Develop Half wave and Full wave rectifiers with L, C Filters. 

 Explain V-I characteristics of Bipolar Junction Transistor in CB, CE & CC configurations. 

 Design DC Biasing techniques and evaluate A.C parameters for BJT in Amplifier Applications. 

 Explore V-I characteristics of FETs, MOSFETs and study IC fabrication techniques. 

Course Outcomes 

1. Interpret the characteristics and apply diode models to analyse various applications of diodes. 

2. Identify the merits and demerits of various filters, formulate and design rectifier circuits with 

filters Calculate ripple factor, efficiency and % regulation of rectifier circuits. 

3. Discriminate the BJT configurations to recognize appropriate transistor configuration for any 

given application and design the biasing circuits with good stability. 

4. Analyse, Compare and design of BJT amplifiers with various biasing circuits. 

5. Distinguish the working principles of BJT and FET also between FET & MOSFET. 

 

UNIT-I 

Introduction to Semiconductor Physics: Energy bands in intrinsic and extrinsic Silicon. Carrier transport: 

diffusion current, drift current, mobility and resistivity; Generation and recombination of carriers, Poisson 

and continuity equation. 

Junction Diode: PN Junction formation, Characteristics, biasing–band diagram and current flow, Diode 

current equation, Breakdown in diodes, Diode as a circuit element, Small signal diode models, Diode 

switching characteristics, Zener Diode, Zener voltage regulator and its limitation, Scotty diode. 

 

UNIT-II 

PN Diode Applications: Half wave, Full wave and Bridge rectifiers–their operation, performance 

characteristics and analysis. Filters (L, C filters) used in power supplies and their ripple factor calculations, 

design of Rectifiers with and without Filters. 

Special Diodes: Elementary treatment on the functioning of Light Emitting diode, Photodiode and Solar 

cells. 

 

UNIT-III 

Bipolar Junction Transistor: Transistor Junction formation (collector-base, base-emitter Junctions), 

Transistor biasing – band diagram for NPN and PNP transistors, current components and current flow in 

BJT, Ebers moll model, Modes of transistor operation, BJT V-I characteristics in CB, CE, CC 

configurations, BJT as an amplifier, BJT biasing techniques, operating point stabilization against temperature 

and device variations, Bias stabilization and compensation techniques, Biasing circuits design. 
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UNIT-IV 

Small Signal Transistors equivalent circuits: Small signal low frequency h-parameter model of BJT, 

Approximate model, Analysis of BJT amplifiers using Approximate model for CB, CE and CC 

configurations; High frequency - Π model, Relationship between hybrid - Π and h – parameter model. 

 

UNIT-V 

Junction Field Effect Transistors (JFET): JFET formation, operation & current flow, V-I characteristics of 

JFET, 

MOSFETs: Enhancement & Depletion mode MOSFETs, current equation, V-I characteristics, DC-biasing, 

Low frequency small signal model of FETs. Analysis of CS, CD and CG amplifiers, MOS Capacitor. 

Integrated Circuit Fabrication process: Oxidation, diffusion, ion implantation, photolithography, etching, 

CMOS Process flow 

 

Suggested Readings: 

1. G. Streetman and S. K. Banerjee, Solid State Electronic Devices, 7th edition, Pearson, 2014. 

2. S. M. Sze and K. N. Kwok, Physics of Semiconductor Devices, 3rd edition, John Wiley& Sons, 

2006. 

3. D. Neamen, D. Biswas, Semiconductor Physics and Devices, McGraw-Hill Education. 

4. Jacob Millman, Christos C. Halkias, and Satyabrata Jit, Electronic Devices and Circuits, 3rd ed.,               

McGraw Hill Education, 2010. 

5. Robert Boylestad and Louis Nashelsky, Electronic Devices and Circuit Theory, 11th ed., Pearson 

India Publications, 2015. 
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Course Code Course Title Core/Elective 

PC222EC Network Theory Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 Concepts of Two Port networks, study about the different two port parameter representations. 

 Concepts about the image impedance on different networks, design of attenuators. 

 Design concepts of equalizers. 

 Design concepts of different filters. 

 Design concepts of network synthesis. 

Course Outcomes 

1. Able to Express given Electrical Circuit in terms of A,B,C,D and Z,Y Parameter Model and Solve 

the circuits and how they are used in real time applications. 

2. Able to learn how to calculate properties of networks and design of attenuators. 

3. Able to design of equalizers. 

4. Able to design different types of filters using passive elements. 

5. Able to synthesize the RL & RC networks in Foster and Cauer Forms. 

 

UNIT-I 

Two Port networks: Z, Y, h, g and ABCD parameters, equivalence of two ports networks, T-PI 

transforms, Reciprocity theorem, Interconnection of two port networks and Brune’s test for inter 

connections. 

 

UNIT-II 

Symmetrical and Asymmetrical Networks: Characteristic impedance and propagation constant of 

symmetrical T and pi networks, Image and iterative impedances, Image transfer constant and iterative 

transfer constant of asymmetrical L, T and pi networks, 

 

UNIT-III 

Constant k- Filters- Low pass, high pass, band pass and band elimination filter design, m-derived low pass 

and high pass filter design, Composite filter design and notch filter. 

 

UNIT-IV 

Attenuators and Equalizers- Design of symmetrical T, pi, Bridge-T and Lattice attenuators, impedance 

matching networks, Inverse networks, Equalizers, Constant resistance equalizer, full series and full shunt 

equalizer. 

 

UNIT-V 

Network Synthesis: Hurwitz polynomials, positive real functions, Basic Philosophy of Synthesis, L-C 

Immitance functions, RC impedance functions and RL admittance functions. RL impedance functions and 

RC admittance functions. Cauer and Foster’s forms of RL impedance and RC admittance. Properties of RC, 

RL Networks. 
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Suggested Readings:  

1. Ryder J.D, Network Lines Fields, 2nd edition, Prentice Hall of India,1991. 

2. P.K. Jain and Gurbir Kau, Networks, Filters and Transmission Lines, Tata McGraw-Hill Publishing 

Company Limited. 

3. A. Sudhakar Shyammohan, Circuits Networks: Analysis Synthesis, 4th edition, Tata McGraw-Hill, 

2010. 

4. Van Valkenburg M.E, Introduction to Modern Network Synthesis, Wiley Eastern 1994. 

5. S.P. Ghosh and A.K. Chakraborty, Network Analysis and Synthesis, McGraw Hill, 1st edition, 2009. 
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Course Code Course Title Core/Elective 

PC251EC Electronic Devices Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

ED 

PC221EC 
- - - 2 25 50 1 

Course Objectives 

 Study the characteristics of PN diode 

 Learn the characteristics of BJT in CE, CB and CC configurations 

 Plot the characteristics of FET in CS and CD configurations 

 Observe the parameters of BJT and FET amplifiers 

 Design biasing circuits 

Course Outcomes 

1. Understand characteristics of Diodes 

2. Plot the characteristics of BJT in different configurations. 

3. Record the parameters of BJT and FET amplifiers. 

4. Understand biasing techniques of BJT. 

5. Use the SPICE software for simulating electronic circuits. 

 

List of Experiments 

 

1. V-I Characteristics of Silicon and Germanium diodes and measurement of static and dynamic 

resistances. 

2. Zener diode Characteristics and its application as voltage regulator. 

3. Design, realization and performance evaluation of half wave rectifiers without and with filters. 

4. Design, realization and performance evaluation of full wave rectifiers without and with filters. 

5. V-I Characteristics of BJT in CB configuration. 

6. V-I Characteristics of BJT in CE configuration. 

7. V-I Characteristics of JFET in CS configuration. 

8. Frequency response of Common Emitter BJT amplifier. 

9. Frequency response of Common Source FET amplifier. 

10. BJT Biasing circuit design. 

11. V-I characteristics of UJT 

12. Simulate any two experiments using PSPICE 

 

Note: A minimum of 10 experiments should be performed 

 

Suggested Readings: 

1. Paul B. Zbar, Albert P. Malvino, Micheal A. Miller, Basic Electronics, Atext – Lab Manual, 

7thEdition, TMH 2001. 
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Course Code Course Title Core/Elective 

PC252EC Electronic Workshop Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 To learn the usage of basic electronic components, equipment and meters used in electronic 

laboratories 

 To learn practical electric AC and DC circuits 

 Verify the truth tables of combinational and sequential circuits 

 Realize combinational and sequential circuits 

 Design adder / subtractor 

Course Outcomes 

1. Use the basic electronic components and design circuits. 

2. Verify various parameters of the circuits by applying theorems. 

3. Understand the pin configuration of ICs and verify the operation of basic gates  

4. Design and verify the combinational and logic circuits. 

 

List of Experiments 

Part A 

1. Study of all types of discrete Active & passive devices, display devices, integrated components, 

electro mechanical components (switches, sockets, connectors etc.,) electromagnetic components 

(relays). Study and use of different meters (volt/ammeter, AVO/Multi meter) for the measurement 

of electrical parameters. Measurement of RLC components using LCR Meter. 

2. Soldering and Desoldering 

3. PCB design and circuit assembling 

4. Study of CRO and its applications. 

5. Design and Verification of Superposition and Tellegan’s theorem 

6. Design and Verification of Thevenin’s and Maximum Power Transfer Theorem. 

7. Measurement of two-port network parameters. 

8. Measurement of Image impedance and Characteristics impedance. 

 

Part B 

Implement using digital ICs 

9. Verification of truth tables of Logic gates and realization of Binary to Gray and Gray to Binary 

code converters. 

10. Realization of Half adder/sub and full adder/sub using universal logic gates. 

11. Realization of Full adder/Sub using MUX and Decoder 

12. Design 2’s complement Adder/subtractor using IC 74283 and verify experimentally. 

13. Verification of truth tables of Flip Flops and Flip flop conversions form one form to the other. 

 

Note: A minimum of 6 experiments in Part-A and 4 experiments in Part-B should be performed. The 

students may use any commercial / open source SPICE programs available like MULTISIM, PSPICE, TINA, 

LAB VIEW for simulation. 
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Suggesting Readings: 

1. Paul B. Zbar, Albert P. Malvino, Michael A. Miller, Basic Electronics, A Text – Lab Manual, 

7thEdition, TMH 2001. 

2. Paul Tobin, PSPICE for Circuit Theory and Electronic Devices, Morgan & Claypool publishers, 1st 

ed., 2007. 

3. Fundamentals of Logic Design- Charles H. Roth, Cengage Learning, 5th, Edition, 2004. 
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SCHEME OF INSTRUCTION & EXAMINATION 

B.E.(Electronics and Communication Engineering)IV – SEMESTER 

 

S. No. 
Course 

Code 
Course Title 

Scheme of 

Instruction 

Scheme of 

Examination 

C
re

d
it

s 

L T P/D 

C
o

n
ta

c
t 

H
rs

/W
k

 

CIE SEE 

D
u

ra
ti

o
n

 

in
 H

rs
 

Theory Courses 

1 MC112CE Environmental Science 2 - - 2 30 70 3 - 

2 MC113PY 
Essence of Indian Traditional 

Knowledge 
2 - - 2 30 70 3 - 

3 HS213MP Industrial Psychology 3 - - 3 30 70 3 3 

4 BS206BZ Biology for Engineers 3 - - 3 30 70 3 3 

5 ES215EC Signals and Systems 3 - - 3 30 70 3 3 

6 PC231EC Analog Electronic Circuits 3 - - 3 30 70 3 3 

7 PC232EC 
Electromagnetic Theory and 

Transmission Lines 
3 - - 3 30 70 3 3 

8 PC233EC Pulse and Linear Integrated Circuits 3 - - 3 30 70 3 3 

9 PC234EC 
Computer Organisation and 

Architecture 
3 - - 3 30 70 3 3 

Practical/ Laboratory Courses 

10 PC261EC Analog Electronic Circuits Lab - - 2 2 25 50 3 1 

11 PC262EC 
Pulse and Linear Integrated Circuits 

Lab 
- - 2 2 25 50 3 1 

 25 - 04 29 320 730  23 

 
HS: Humanities and Social Sciences BS: Basic Science ES: Engineering Science 

MC: Mandatory Course   PC: Professional Core 

L: Lecture T: Tutorial  P: Practical  D: Drawing 

CIE: Continuous Internal Evaluation  SEE: Semester End Evaluation (Univ. Exam) 

PY: Philosophy, BZ: Biology/ Life Sciences, CE: Civil Engineering,  

MP: Mechanical / Production Engineering, EC: Electronics and Communication Engineering. 

 

Note: 

1. Each contact hour is a clock hour 

2. The duration of the practical class is two hours, however it can be extended wherever necessary, to 

enable the student to complete the experiment. 

3. All the mentioned Mandatory Courses should be offered either in I–Semester or II–Semester only 

from the academic year 2019-2020. 

4. For those of the students admitted during the academic year 2018-2019, since the 

Mandatory Courses were not offered during the I–Semester or II–Semester, they should be offered 

either in III–Semester or IV–Semester of the academic year 2019-2020.  

5. The students have to undergo a Summer Internship of two-week duration after IV – Semester and 

credits will be awarded in V–Semester after evaluation. 
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Course Code Course Title Core/Elective 

MC112CE Environmental Science Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 - 

Course Objectives 

 To create awareness and impart basic knowledge about the environment and its allied problems. 

 To know the functions of ecosystems. 

 To understand importance of biological diversity. 

 To study different pollutions and their impact on environment.  

 To know social and environment related issues and their preventive measures. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Adopt environmental ethics to attain sustainable development. 

2. Develop an attitude of concern for the environment. 

3. Conservation of natural resources and biological diversity. 

4. Creating awareness of Green technologies for nation’s security. 

5. Imparts awareness for environmental laws and regulations. 

 

UNIT-I  

The Multidisciplinary Nature of Environmental Studies: Definition, scope and importance, need for 

public awareness. 

Natural Resources: Water Resources – Use and over utilization of surface and ground water, flood, drought, 

conflicts over water, Dams: Benefits and Problems. Food Resources –World Food Problems, effects of 

modern agriculture, fertilizer-pesticides problems, water logging, salinity, Forest Resources –Use and over 

exploitation, deforestation & its effect on tribal people. Land Resources –Land Degradation, environmental 

effect of mining, man induced landslides, soil erosion and desertification. Energy Resources –Growing 

energy needs, Renewable and Non-renewable energy resources. 

 

UNIT-II 

Ecosystems: Concept of an ecosystem, Structure and function of an ecosystem, Producers, consumers and 

decomposers, Energy flow in ecosystem, food chains, ecological pyramids, ecological succession, types of 

ecosystems (marine, pond, river, forest, grassland, desert) 

 

UNIT-III 

Biodiversity: Levels of Biodiversity, Bio-geographical classification of India, Value of biodiversity, Threats 

to biodiversity, endangered and endemic species of India, Conservation of biodiversity, global and national 

efforts. 

 

UNIT-IV 

Environmental Pollution: Definition, Causes, effects and control measures of air pollution, water pollution, 

soil pollution, noise pollution, thermal pollution, solid waste management. 

Environment Protection Act: Air, water, forest and wildlife Acts, issues in the enforcement of 

environmental legislation. 
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UNIT-V 

Social Issues and the Environment: Watershed management and environmental ethics. Climate change, 

global warming, acid rain, ozone layer depletion. 

Environmental Disaster Management: Types of disasters, impact of disasters on environment, 

infrastructure, and development. Basic principles of disaster mitigation, disaster management, and 

methodology. Disaster management cycle and disaster management in India. 

 

Field Work:  

 Visit to a local area to document environmental issues- agricultural area/ pond/lake/terrestrial 

ecosystem 

 Visit to a local polluted area- market/slum area/Industrial area/traffic area 

 

Suggested Readings: 

1. A.K. De, Environmental Chemistry, Wiley Eastern Ltd. 

2. E.P. Odum, Fundamentals of Ecology, W.B. Sunders Co., USA. 

3. M.N. Rao and A.K. Datta, Waste Water Treatment, Oxford and IBK Publications. 

4. Benny Joseph, Environmental Studies, Tata McGraw Hill, 2005. 

5. V.K. Sharma, Disaster Management, National Centre for Disaster Management, IIPE,1999. 
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Course Code Course Title Core/Elective 

MC113PY Essence of Indian Traditional Knowledge Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 - 

Course Objectives 

The course will introduce the students to 

 To get a knowledge in Indian Philosophical Foundations. 

 To Know Indian Languages and Literature and the fine arts in India & Their Philosophy. 

 To explore the Science and Scientists of Medieval and Modern India 

Course Outcomes 

After successful completion of the course the students will be able to 

1. Understand philosophy of Indian culture. 

2. Distinguish the Indian languages and literature among difference traditions. 

3. Learn the philosophy of ancient, medieval and modern India. 

4. Acquire the information about the fine arts in India. 

5. Know the contribution of scientists of different eras. 

6. The essence of Yogic Science for Inclusiveness of society. 

 

UNIT – I 

Introduction to Indian Philosophy: Basics of Indian Philosophy, culture, civilization, culture and heritage, 

general characteristics of culture, importance of culture in human literature, Indian culture, Ancient Indian, 

Medieval India, Modern India. 

 

UNIT – II 

Indian Philosophy & Literature: Vedas Upanishads, schools of Vedanta, and other religion Philosophical 

Literature. Philosophical Ideas the role of Sanskrit, significance of scriptures to current society, Indian 

Philosophies, literature of south India. 

Indian languages and Literature-II: Northern Indian languages & Philosophical & cultural & literature. 

 

UNIT – III 

Religion and Philosophy: Religion and Philosophy in ancient India, Religion and Philosophy in Medieval 

India, Religious Reform Movements in Modern India (selected movements only) 

 

UNIT – IV 

Indian Fine Arts & Its Philosophy (Art, Technology & Engineering): Indian Painting, Indian handicrafts, 

Music, divisions of Indian classic music, modern Indian music, Dance and Drama, Indian Architecture 

(ancient, medieval and modern), Science and Technology in Indian, development of science in ancient, 

medieval and modern Indian. 

 

UNIT – V 

Education System in India: Education in ancient, medieval and modern India, aims of education, subjects, 

languages, Science and Scientists of Ancient India, Scientists of Medieval India, Scientists of Modern India. 

The role Gurukulas in Education System, Value based Education. 
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Suggested Readings: 

1. Kapil Kapoor, “Text and Interpretation: The India Tradition’’, ISBN: 81246033375, 2005 

2. “Science in Samskrit”, Samskrita Bharti Publisher, ISBN-13:978-8187276333,2007 

3. NCERT, “Position paper on Arts, Music, Dance and Theatre’’, ISBN 81-7450-494-X, 2006 

4. S. Narain, “Examination in Ancient India”, Arya Book Depot, 1993 

5. Satya Prakash, “Founders of Sciences in Ancient India”, Vijay Kumar Publisher, 1989 

6. M.Hiriyanna, “Essentials of Indian Philosophy”, Motilal Banarsidass Publishers, ISBN-13: 978-

8120810990,2014 

7. Chatterjee. S & Dutta “An Introduction to Indian Philosophy” 
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Course Code Course Title Core/Elective 

HS213MP Industrial Psychology Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The course will introduce the students to 

 To Know Industry Structures and functions. 

 Develop an awareness of the major perspectives underlying the field of Industrial Psychology  

 Understanding for the potential Industrial Psychology has for society and organizations now and in 

the future. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Understanding of key concepts, theoretical perspectives, and trends in industrial psychology. 

2. Evaluate the problems thorough and systematic competency model. 

3. Analyse the problems present in environment and design a job analysis method. 

4. Create a better work environment for better performance. 

5. Design a performance appraisal process and form for the human behaviour. 

 

UNIT-I 

Industrial Engineering: Meaning, Definition, Objective, Need, Scope, Evolution and developments. 

Concept of Industrial Engineering, Historical development of Industrial Engineering, main departments of 

Industry. 

Organization Structure: Introduction, Principles of Organization, Organizational theories, 

Departmentalism, Authority, power, Organizational effectiveness, structuring the Organization, 

Organizational change, Organization charts. 

 

UNIT-II 

Motivation, Morale and Behavioural Science: Motivation, Characteristics, Kinds of motivation, Thoughts 

of motivational philosophy, Human needs, Incentive as motivators, Managing Dissatisfaction and frustration, 

Morale, Absenteeism, Behavioural Science.  

Social environment: Group dynamics in Industry Personal psychology, Selection, training, placement, 

promotion, counselling, job motivations, job satisfaction. Special study of problem of fatigue, boredom and 

accidents. 

 

UNIT-III 

Understanding Consumer Behaviour: Consumer behaviour, study of consumer preference, effects of 

advertising, Industrial morale: The nature and scope of engineering psychology, its application to industry 

 

UNIT-IV 

Work Methods: Efficiency at work, the concept of efficiency, the work curve, its characteristics, the work 

methods; hours of work, nature of work, fatigue and boredom, rest pauses. The personal factors; age abilities, 

interest, job satisfaction, the working environment, noise, illumination, atmospheric conditions, increasing 

efficiency at work; improving the work methods, Time and motion study, its contribution and failure 

resistance to time and motion studies, need for allowances in time and motion study. 
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UNIT-V 

Work and Equipment Design: Criteria in evaluation of job-related factor, job design, human factors, 

Engineering information, input processes, mediation processes, action processes, methods design, work 

space and its arrangement, human factors in job design. Accident and Safety: The human and economic costs 

of accidents, accident record and statistics, the causes of accidents situational and individual factors related 

to accident reduction. 

 

Suggested Readings: 

1. TR Banga and SC Sharma, Industrial Engineering and Management, Khanna Publishers, 11th Edn., 

2014. 

2. Tiffin, J and McCormic E.J., Industrial Psychology, Prentice Hall, 6th Edn., 1975.  

3. McCormic E.J., Human Factors Engineering and Design, McGraw Hill, 4th Edn.,1976.  

4. Mair, N.R.F., Principles of Human relations  

5. Gilmer, Industrial Psychology 

6. Ghiselli & Brown, Personnel and Industrial Psychology.  

7. Myer, Industrial Psychology.  

8. Dunnete, M.D., Handbook of Industrial and Organizational Psychology.  

9. Blum & Taylor, Industrial Psychology 
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Course Code Course Title Core/Elective 

BS206BZ Biology for Engineers Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

Gain vivid knowledge in the fundamentals and uses of biology, human system and plant system. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Apply biological engineering principles, procedures needed to solve real-world problems. 

2. Understand the fundamentals of living things, their classification, cell structure and biochemical 

constituents. 

3. Apply the concept of plant, animal and microbial systems and growth in real life situations. 

4. Comprehend genetics and the immune system. 

5. Know the cause, symptoms, diagnosis and treatment of common diseases. 

6. Apply basic knowledge of the applications of biological systems in relevant industries. 

 

UNIT-I 

Introduction to Life: Characteristics of living organisms, Basic classification, cell theory, structure of 

prokaryotic and eukaryotic cell, Introduction to Biomolecules: definition, general classification and 

important functions of carbohydrates, lipids, proteins, vitamins and enzymes. 

 

UNIT-II 

Biodiversity: Plant System: basic concepts of plant growth, nutrition, photosynthesis and nitrogen fixation. 

Animal System: Elementary study of digestive, respiratory, circulatory, excretory systems and their 

functions. Microbial System: History, types of microbes, economic importance and control of microbes. 

 

UNIT-III 

Genetics and Evolution: Theories of evolution and Evidences; cell division–mitosis and meiosis; evidence 

of laws of inheritance; variation and speciation; nucleic acids as a genetic material; central dogma; Mendel 

laws, gene and chromosomes. 

 

UNIT-IV 

Human Diseases: Definition, causes, symptoms, diagnosis, treatment and prevention of diabetes, cancer, 

hypertension, influenza, AIDS and Hepatitis. Immunity immunization, antigen – antibody immune response. 

 

UNIT-V 

Biology and its Industrial Applications: Transgenic plants and animals, stem cell and tissue engineering, 

bioreactors, bio pharming, recombinant vaccines, cloning, drug discovery, biological neural networks, 

bioremediation, biofertilizer, biocontrol, biofilters, biosensors, biopolymers, bioenergy, biomaterials, 

biochips, basic biomedical instrumentation. 
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Suggested Readings:  

1. A Text book of Biotechnology, R.C.Dubey, S. Chand Higher Academic Publications, 2013 

2. Diseases of the Human Body, Carol D. Tamparo and Marcia A. Lewis, F.A. Davis Company, 2011. 

3. Biomedical instrumentation, Technology and applications, R. Khandpur, McGraw Hill Professional, 

2004  

4. Biology for Engineers, Arthur T. Johnson, CRC Press, Taylor and Francis, 2011  

5. Cell Biology and Genetics (Biology: The unity and diversity of life Volume I), Cecie Starr, Ralph 

Taggart, Christine Evers and Lisa Starr, Cengage Learning, 2008 

6. Biotechnology Expanding horizon, B.D. Singh, Kalyani Publishers, 2012. 
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Course Code Course Title Core/Elective 

ES215EC Signals and Systems Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To explain signals and systems representations/classifications and also describe the time and 

frequency domain analysis of continuous time signals with Fourier series, Fourier transforms and 

Laplace transforms.  

 To understand Sampling theorem, with time and frequency domain analysis of discrete time signals 

with DTFS, DTFT and Z-Transform.  

 To present the concepts of convolution and correlation integrals and also understand the properties 

in the context of signals/systems and lay down the foundation for advanced courses. 

Course Outcomes 

1. Define and differentiate types of signals and systems in continuous and discrete time 

2. Apply the properties of Fourier transform for continuous time signals 

3. Relate Laplace transforms to solve differential equations and to determine the response of the 

Continuous Time Linear Time Invariant Systems to known inputs 

4. Apply Z-transforms for discrete time signals to solve Difference equations 

5. Obtain Linear Convolution and Correlation of discrete time signals with graphical representation 

 

UNIT –I 

Some useful operations on signals: Time shifting, Time scaling, Time inversion. Signal models: Impulse 

function, Unit step function, Exponential function, Even and odd signals. Systems: Linear and Non-linear 

systems, Constant parameter and time varying parameter systems, Static and dynamic systems, Causal and 

Non-causal systems, Lumped Parameter and distributed parameter systems, Continuous-time and discrete-

time systems, Analog and digital systems. 

 

UNIT-II 

Fourier series: Signals and Vectors, Signal Comparison: correlation, Signal representation by orthogonal 

signal set, Trigonometric Fourier Series, Exponential Fourier Series, LTI system response to periodic 

inputs. 

 

UNIT-III 

Continuous-Time Signal Analysis: Fourier Transform: Aperiodic signal representation by Fourier 

integral, Fourier Transform of some useful functions, Properties of Fourier Transform, Signal transmission 

through LTI Systems, ideal and practical filters, Signal energy. Laplace transform: Definition, some 

properties of Laplace transform, solution of differential equations using Laplace transform. 

 

UNIT-IV 

Discrete-time signals and systems: Introduction, some useful discrete-time signal models, Sampling 

continuous-time sinusoids and aliasing, Useful signal operations, examples of discrete-time systems. 

Fourier analysis of discrete-time signals, periodic signal representation of discrete-time Fourier series, 

aperiodic signal representation by Fourier integral. 
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UNIT-V 

Discrete-time signal analysis: Z-Transform, some properties of Z-Transform, Solution to Linear difference 

equations using Z-Transform, System realization. Relation between Laplace transform and Z-Transform. 

DTFT: Definition, Properties of DTFT, comparison of continuous-time signal analysis with discrete-time 

signal analysis. 

 

Suggested Readings: 

1. B. P. Lathi, Linear Systems and Signals, Oxford University Press, 2nd Edition, 2009  

2. Alan V O P Penheim, A. S. Wlisky, Signals and Systems, 2nd Edition, Prentice Hall  

3. Rodger E. Ziemer, William H Trenter, D. Ronald Fannin, Signals and Systems, 4th Edition, Pearson 

1998.  

4. Douglas K. Linder, Introduction to Signals and Systems, McGraw Hill, 1999  

5. P. Ramakrishna Rao, Signals and Systems, TMH. 
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Course Code Course Title Core/Elective 

PC231EC Analog Electronic Circuits Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 Analyse frequency response of Amplifiers in different frequency ranges. 

 Familiarize with concept and effect of negative feedback 

 Study positive feedback and Design different types of oscillators. 

 Design Power Amplifiers and calculate their efficiencies. 

 Familiarize with concept of tuned Amplifiers. 

Course Outcomes 

1. Design and Analyse low frequency, mid frequency and high frequency response of small signal 

single stage and Multistage RC coupled and Transformer Amplifiers using BJT and FET. 

2. Identify the type of negative feedback, Analyse and design of negative feedback amplifiers. 

3. Design Audio Frequency and Radio Frequency oscillators 

4. Distinguish between the classes of Power Amplifiers and their design considerations 

5. Compare the performance of single and double tuned amplifiers 

 

UNIT-I 

Small Signal Amplifiers: Classification of amplifiers, mid-frequency, Low-frequency and high frequency 

analysis of single and multistage RC coupled amplifier with BJT and FET. Analysis of transformer coupled 

amplifier in mid frequency, Low frequency and high frequency regions with BJT. 

 

UNIT-II 

Feedback Amplifiers: The feedback concept, General characteristics of negative feedback amplifier, 

Effect of negative feedback on input and output impedances, Voltage and current, series and shunt 

feedbacks. Stability considerations, Local Versus global feedback 

 

UNIT-III 

Oscillators: Positive feedback and conditions for sinusoidal oscillations, RC oscillators, LC oscillators, 

Crystal oscillator, Amplitude and frequency stability of oscillator.  

Regulators: Transistorized series and shunt regulators 

 

UNIT-IV 

Large Signal Amplifiers: BJT as large signal audio amplifiers, Classes of operation, Harmonic distortion, 

power dissipation, efficiency calculations. Design considerations of transformer coupled and transform less 

push-pull audio power amplifiers under Class-A. Class-B, Class D and Class-AB operations 

 

UNIT-V 

RF Voltage Amplifiers: General consideration, Analysis and design of single tuned and double tuned 

amplifiers with BJT, Selectivity, gain and bandwidth. Comparison of multistage, single tuned amplifiers and 

double tuned amplifiers. The problem of stability in RF amplifiers, neutralization & uni-laterisation, 

introduction to staggered tuned amplifiers. 
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Suggested Readings: 

1. Jacob Millman, Christos C. Halkias, and Satyabrata Jit, Electronic Devices and Circuits, 3rd ed., 

McGraw Hill Education, 2010. 

2. David A. Bell, Electronic Devices and Circuits, 5th ed., Oxford University Press, 2009. 

3. S Salivahanan, N Kumar, and A Vallavaraj, Electronic Devices and Circuits, 2nd ed., McGraw Hill 

Education, 2007. 

4. Jacob Millman, Christos Halkias, Chetan Parikh, Integrated Electronics, 2nd ed., McGraw Hill 

Education (India) Private Limited, 2011. 

5. Donald L Schilling & Charles Belove, Electronics Circuits, Discrete & Integrated, 3rd ed., McGraw 

Hill Education (India) Private Limited, 2002. 
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Course Code Course Title Core/Elective 

PC232EC Electromagnetic Theory and Transmission Lines Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 Analyse fundamental concepts of vector analysis, electrostatics and magneto statics law and their 

applications to describe the relationship between Electromagnetic Theory and circuit theory 

 Formulate the basic laws of static electricity and magnetism and extend them to time varying fields 

to define the Maxwell’s equations in differential and integral form. 

 Derive the wave equations for conducting and di-electric mediums to analyse the wave propagation 

characteristics of Uniform Plane Waves (UPW) in normal and oblique incidences 

 Analyse fundamental concepts of Transmission lines and to formulate the basic relationship 

between distortion less transmission lines & applications. 

 To understand the concepts of RF Lines and their characteristics, Smith Chart and its applications, 

acquire knowledge to configure circuit elements, QWTs and HWTs and to apply the same for 

practical problems. 

Course Outcomes 

1. Understand the different coordinate systems, vector calculus, coulombs law and gauss law for 

finding electric fields due to different charges and to formulate the capacitance for different 

capacitors. 

2. Learn basic magneto-statics concepts and laws such as Biot-Savarts law and Amperes law, their 

application in finding magnetic field intensity, inductance and magnetic boundary conditions. 

3. Distinguish between the static and time-varying fields, establish the corresponding sets of 

Maxwell’s Equations and Boundary Conditions, and use them for solving engineering problems. 

4. Determine the Transmission Line parameters to characterize the distortions and estimate the 

characteristics for different lines. 

5. Study the Smith Chart profile and stub matching features, and gain ability to practically use the 

same for solving practical problems 

 

UNIT-I 

Review of coordinate systems. Coulomb’s Law, Electric field due to various Charge configurations and 

Electric flux density. Gauss’s Law and its applications. Work, Potential and Energy, The dipole. Current and 

Current density, Laplace and Poisson’s equations. Calculation of capacitance for simple configurations. 

 

UNIT-II 

Steady magnetic-Biot-Savart’s law, Ampere’s law. Stoke’s theorem, Magnetic flux and magnetic flux 

density. Scalar and vector magnetic potentials. Electric and Magnetic fields boundary conditions. Maxwell’s 

equations for static and time varying fields. 

 

UNIT-III 

Uniform plane waves in free space and in conducting medium, Polarization. Instantaneous, average and 

complex Poynting theorem and its applications.  

Reflection and Refraction: Normal and Oblique incidence on dielectrics and conducting medium.  
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UNIT-IV 

Overview of T and π networks. Types of Transmission Lines-Two wire lines. Primary and secondary 

constants. Transmission Line equations. Infinite line and characteristic impedance- Open and short circuit 

lines and their significance. Distortion less transmission line, Concept of loading of a transmission line, 

Campbell's formula. 

 

UNIT-V 

Impedance at any point on the transmission line- Input impedance. RF and UHF lines, transmission lines as 

circuit elements. Properties of λ/2, λ/4 and λ/8 Lines. Reflection coefficient and VSWR. Matching: Stub 

matching. Smith chart and its applications. 

 

Suggested Readings: 

1. Matthew N.O. Sadiku, Principles of Electro-magnetics, 6th edition, Oxford University Press, 2016 

2. William H. Hayt Jr. and John A. Buck, Engineering Electromagnetics, 7th edition, Tata McGraw 

Hill, 2006. 

3. John D. Ryder, Networks Lines and Fields, 2nd edition, Pearson, 2015. 

4. E.C. Jordan and K.G. Balmain, Electromagnetic Waves and Radiating Systems, 2nd edition, Pearson, 

2015 

5. K.D. Prasad, Antennas and Wave Propagation, Khanna Publications. 
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Course Code Course Title Core/Elective 

PC233EC Pulse and Linear Integrated Circuits Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 Analyse the behaviour of Linear and non-linear wave shaping circuits 

 Analyse and design of Multivibrators 

 Understand the operation of OP-AMP and its internal circuits 

 Analyse the applications of OPAMP and 555 Timer 

 Explain the operation of various data converter circuits and PLL. 

Course Outcomes 

1. Construct different linear networks and analyse their response to different input signals 

2. Understand, Analyse and design multi vibrators and sweep circuits using transistors. 

3. Distinguish different types of rectifying circuits and amplifier circuits and their performance 

parameters. 

4. Analyse DC and AC characteristics for Single/Dual input Balanced/Unbalanced output 

configurations using BJTs. 

5. Distinguish various linear and non-linear applications of Op-Amp. Analyse the operation of the 

most commonly used D/A and A/D converter types. 

 

UNIT I 

Linear Wave Shaping: High pass, low pass RC circuits, their response for sinusoidal, step, pulse, square 

and ramp inputs. RC network as differentiator and integrator, attenuators, its applications in CRO probe. 

Non-Linear Wave Shaping: Diode clippers, Transistor clippers, clipping at two independent levels, 

Comparators, applications of voltage comparators. Clamping operation, clamping circuit taking Source and 

Diode resistances into account, Clamping circuit theorem. 

 

UNIT II 

Multivibrators: Analysis and Design of Bistable, Monostable, Astable Multivibrators and Schmitt trigger 

using transistors, 

Time Base Generators: General features of a time base signal, methods of generating voltage time base 

waveform. 

 

UNIT III 

Differential amplifiers: Classification, DC and AC Analysis of Single/Dual input Balanced and 

Unbalanced output configurations using BJTs. Level Translator. 

Operational Amplifier: OP AMP Block diagram, ideal Opamp characteristics, Opamp and its features, 

Opamp parameters and Measurements, Input and Output Offset voltages and currents, Slew rate, CMRR, 

PSRR. Frequency response and Compensation Techniques. 

 

UNIT IV 

OPAMP Applications: Inverting and Non-Inverting Amplifiers, Integrator and differentiator, summing 

amplifier, precision rectifier, Schmitt trigger and its applications. Active filters: Low pass, high pass, band 

pass and band stop. Log and Anti Log Amplifiers. 

 



Faculty of Engineering, O.U.  AICTE Model Curriculum with effect from Academic Year 2019-20 

36 

 

UNIT V 

555 Timer: Functional Diagram, Monostable, Astable and Schmitt Trigger Applications. Fixed and variable 

voltage regulators, PLL and its Applications. 

Data Converters: Digital-to-analog converters (DAC): Weighted resistor, inverted R-2R ladder, Analog-to-

digital converters (ADC): dual slope, successive approximation, flash, Specifications. 

 

Suggested Reading: 

1. J. Millman and H. Taub, Pulse, Digital and Switching Waveforms - McGraw-Hill, 1991. 

2. David A. Bell, Solid State Pulse circuits - PHI, 4th Edn., 2002. 

3. Ramakanth A. Gayakwad, “Op-Amps and Linear Integrated Circuits” Pearson,2018, 4th edition 

4. D.Roy Chowdhury, Shail B.Jain, “Linear Integrated Circuits”, 4/e, New  Age International (P) Ltd., 

2008. 

5. Anand Kumar A, “Pulse and Digital Circuits”, Prentice-Hall of India private Limited, New Delhi, 

2007. 

6. J.V.Wait, L.P.Huelsman and G.A.Korn, Introduction to Operational Amplifier theory and 

applications, McGraw Hill, 1992. 
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Course Code Course Title Core/Elective 

PC234EC Computer Organisation and Architecture Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 Implement the fixed-point and floating-point addition, subtraction, multiplication & Division. 

 Describe the basic structure and operation of a digital computer. 

 Discuss the different ways of communicating with I/O devices and standard I/O interfaces. 

 Analyze the hierarchical memory system including cache memories and virtual memory. 

 Understand issues affecting modern processors. 

 

Course Outcomes 

1. Perform mathematical operations on fixed and floating point digital data. 

2. Illustrate the operation of a digital computer. 

3. Understand I/O interfacing of a computer. 

4. Interface microprocessor with memory devices. 

5. Understand latest trends in microprocessors. 

 

UNIT-I  

Data representation and Computer arithmetic: Introduction to Computer Systems, Organization and 

architecture, evolution and computer generations; Fixed point representation of numbers, digital arithmetic 

algorithms for Addition, Subtraction, Multiplication using Booth’s algorithm and Division using restoring 

and non-restoring algorithms. Floating point representation with IEEE standards and its arithmetic 

operations. 

 

UNIT-II 

Basic Computer organization and Design: Instruction codes, stored program organization, computer 

registers and common bus system, computer instructions, timing and control, instruction cycle: Fetch and 

Decode, Register reference instructions; Memory reference instructions. Input, output and Interrupt: 

configuration, instructions, Program interrupt, Interrupt cycle, Micro programmed Control organization, 

address sequencing, micro instruction format and micro program sequencer. 

 

UNIT-III 

Central Processing Unit: General register organization, stack organization, instruction formats, addressing 

modes, Data transfer and manipulation, Program control.  CISC and RISC: features and comparison. Pipeline 

and vector Processing, Parallel Processing, Pipelining, Instruction Pipeline, Basics of vector processing and 

Array Processors.                                                                                                                                      

 

UNIT-IV 

Input-output Organization: I/O interface. I/O Bus and interface modules, I/O versus Memory Bus. 

Asynchronous data transfer: Strobe control, Handshaking, Asynchronous serial transfer. Modes of Transfer: 

Programmed I/O, Interrupt driven I/O, Priority interrupt; Daisy chaining, Parallel Priority interrupt. Direct 

memory Access, DMA controller and transfer. Input output Processor, CPU-IOP communication, I/O 

channel.                                                    
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UNIT-V 

Memory Organization:  Memory hierarchy, Primary memory, Auxiliary memory, Associative memory, 

Cache memory: mapping functions, Virtual memory: address mapping using pages, Memory management. 

 

Suggested Readings:  

1. Morris Mano, M., "Computer System Architecture," 3/e, Pearson Education, 2005. 

2. William Stallings, "Computer Organization and Architecture: Designing for performance," 7/e, 

Pearson Education, 2006.  

3. John P. Hayes, “Computer Architecture and Organization,” 3/e, TMH, 1998. 

4. Govindarajalu, “Computer Architecture and Organization” TMH.  

5. Hebbar, “Computer Architecture”, Macmillan,2008 
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Course Code Course Title Core/Elective 

PC261EC Analog Electronic Circuit Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

AEC 

PC231EC 
- - - 2 25 50 1 

Course Objectives 

 Design and analyse BJT, FET amplifiers. 

 Design and analyse multivibrators 

 Analyse Oscillator circuits 

 Understand Op-Amp. Applications 

 Understand filter circuits 

Course Outcomes 

1. Calculate gain and bandwidth of BJT, FET. 

2. Study multivibrator circuits. 

3. Study oscillator circuits. 

4. Demonstrate filter circuits. 

5. Demonstrate power amplifier and Op-Amp. Circuits 

 

List of Experiments 

1. Two Stage RC Coupled CE BJT amplifier. 

2. Two Stage RC Coupled CS FET amplifier. 

3. Voltage Series Feedback Amplifier. 

4. Voltage Shunt Feedback Amplifier. 

5. Current series feedback Amplifier 

6. RC Phase Shift Oscillator. 

7. Hartly & Colpitt Oscillators 

8. Design of Class A and Class B Power amplifiers. 

9. Constant-k low pass & high pass filters. 

10. m-Derived low pass & high pass filters. 

11. Series and Shunt Voltage Regulators 

12. RF Tuned Amplifier 

 

SPICE: 

13. Two Stage RC Coupled CS FET amplifier. 

14. Voltage Series Feedback Amplifier 

15. Current Shunt Feedback Amplifier 

 

Note: A minimum of 10 experiments should be performed. It is mandatory to simulate any three experiments 

using SPICE. 

 

Suggested Readings: 

1. Paul B. Zbar, Albert P. Malvino, Micheal A. Miller, Basic Electronics, A text–Lab Manual, 

7thEdition, TMH 2001. 
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Course Code Course Title Core/Elective 

PC262EC Pulse and Linear Integrated Circuits Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

PLIC 

PC233EC 
- - - 2 25 50 1 

Course Objectives 

 To implement high pass and low pass circuit and study it`s performance 

 To implement clipping and clamping circuits and study it`s performance 

 To design and test bi-stable, mono-stable multi-vibrators 

 To study the characteristics of a Schmitt trigger 

 To build sweep circuits and study it`s performance 

Course Outcomes 

1. Design and analyse linear and non-linear wave shaping circuits. 

2. Design and analyse clipping and clamping circuits. 

3. Design and analyse multivibrator circuits. 

4. Design and analyse multivibrator circuits. 

5. Design and analyse Schmitt trigger circuit 

 

List of Experiments 

1. Low Pass and High Pass RC Circuits 

2. Two level Clipping Circuit 

3. Clamping Circuit 

4. Transistor Switching Times 

5. Collector Coupled Bistable Multivibrators 

6. Collector Coupled Monstable Multivibrators 

7. Collector Coupled Astable Multivibrators 

8. Schmitt Trigger Circuit 

9. Measurement of OPAMP Parameters 

10. Inverting and Non-inverting OPAMP Voltage follower 

11. Integrator and Differentiator using OPAMP 

12. Active filters 

13. Astable and Mono stable multi vibrator using NE555 IC 

14. Astable and Monostable multivibrator using OPAMP 

15. Miller Sweep Circuit 

16. UJT Relaxation Oscillator 

 

Note: A minimum of 10 experiments should be performed 

 

Suggested Readings: 

1. Robert Boylestad and Louis Nashelsky, “Electronic Devices and Circuit Theory”, 5th Edition, 

Prentice-Hall of India Private Limited, New Delhi, 1995. 

2. David A. Bell, Laboratory Manual for “Electronic Devices and Circuits”, 4th Edition, Prentice-Hall 

of India Private Limited, New Delhi, 2004. 
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SCHEME OF INSTRUCTION & EXAMINATION 

B.E. (Electrical and Electronics Engineering) III – SEMESTER 

 

S. No. 
Course 

Code 
Course Title 

Scheme of 

Instruction 

Scheme of 

Examination 

C
re

d
it

s 

L T P/D 

C
o

n
ta

ct
 

H
rs

/W
k

 

CIE SEE 

D
u

ra
ti

o
n

 

in
 H

rs
 

Theory Courses 

1 MC112CE Environmental Science 2 - - 2 30 70 3 - 

2 MC113PY 
Essence of Indian Traditional 

Knowledge 
2 - - 2 30 70 3 - 

3 HS203MP Industrial Psychology 3 - - 3 30 70 3 3 

4 BS206BZ Biology for Engineers 3 - - 3 30 70 3 3 

5 ES211CE Engineering Mechanics 2 1 - 3 30 70 3 3 

6 ES213ME Energy Sciences and Engineering 2 - - 2 30 70 3 2 

7 PC221EE Electrical Circuit Analysis 3 - - 3 30 70 3 3 

8 PC222EE Electromagnetic Fields 3 - - 3 30 70 3 3 

9 PC223EC Analog Electronics 3 - - 3 30 70 3 3 

Practical/ Laboratory Courses 

10 PC252EE 
Computer Aided Electrical 
Drawing Lab 

- - 2 2 25 50 3 1 

11 PC253EC Analog Electronics Lab - - 2 2 25 50 3 1 

 23 01 04 28 320 730  22 

 
HS: Humanities and Social Sciences BS: Basic Science ES: Engineering Science 

MC: Mandatory Course   PC: Professional Core 

L: Lecture T: Tutorial  P: Practical  D: Drawing 
CIE: Continuous Internal Evaluation  SEE: Semester End Evaluation (Univ. Exam) 

PY: Philosophy, BZ: Biology/ Life Sciences, CE: Civil Engineering, EE: Electrical Engineering,  

MP: Mechanical / Production Engineering, ME: Mechanical Engineering  

EC: Electronics and Communication Engineering,  
 

Note: 

 
1. Each contact hour is a clock hour 

2. The duration of the practical class is two hours, however it can be extended wherever necessary, to 

enable the student to complete the experiment. 

3. All the mentioned Mandatory Courses should be offered either in I–Semester or II–Semester only 
from the academic year 2019-2020. 

4. For those of the students admitted during the academic year 2018-2019, since the 

Mandatory Courses were not offered during the I–Semester or II–Semester, they should be offered 
either in III–Semester or IV–Semester of the academic year 2019-2020.  
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Course Code Course Title Core/Elective 

MC112CE Environmental Science Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 - 

Course Objectives 

 To create awareness and impart basic knowledge about the environment and its allied problems. 

 To know the functions of ecosystems. 

 To understand importance of biological diversity. 

 To study different pollutions and their impact on environment.  

 To know social and environment related issues and their preventive measures. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Adopt environmental ethics to attain sustainable development. 

2. Develop an attitude of concern for the environment. 

3. Conservation of natural resources and biological diversity. 

4. Creating awareness of Green technologies for nation’s security. 

5. Imparts awareness for environmental laws and regulations. 

 

UNIT-I  

The Multidisciplinary Nature of Environmental Studies: Definition, scope and importance, need for 

public awareness. 

Natural Resources: Water Resources – Use and over utilization of surface and ground water, flood, drought, 

conflicts over water, Dams: Benefits and Problems. Food Resources –World Food Problems, effects of 

modern agriculture, fertilizer-pesticides problems, water logging, salinity, Forest Resources –Use and over 

exploitation, deforestation & its effect on tribal people. Land Resources –Land Degradation, environmental 

effect of mining, man induced landslides, soil erosion and desertification. Energy Resources –Growing 

energy needs, Renewable and Non-renewable energy resources. 

 

UNIT-II 

Ecosystems: Concept of an ecosystem, Structure and function of an ecosystem, Producers, consumers and 

decomposers, Energy flow in ecosystem, food chains, ecological pyramids, ecological succession, types of 

ecosystems (marine, pond, river, forest, grassland, desert) 

 

UNIT-III 

Biodiversity: Levels of Biodiversity, Bio-geographical classification of India, Value of biodiversity, Threats 

to biodiversity, endangered and endemic species of India, Conservation of biodiversity, global and national 

efforts. 

 

UNIT-IV 

Environmental Pollution: Definition, Causes, effects and control measures of air pollution, water pollution, 

soil pollution, noise pollution, thermal pollution, solid waste management. 

Environment Protection Act: Air, water, forest and wildlife Acts, issues in the enforcement of 

environmental legislation. 
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UNIT-V 

Social Issues and the Environment: Watershed management and environmental ethics. Climate change, 

global warming, acid rain, ozone layer depletion. 

Environmental Disaster Management: Types of disasters, impact of disasters on environment, 

infrastructure, and development. Basic principles of disaster mitigation, disaster management, and 

methodology. Disaster management cycle and disaster management in India. 

 

Field Work:  

 Visit to a local area to document environmental issues- agricultural area/ pond/lake/terrestrial 

ecosystem 

 Visit to a local polluted area- market/slum area/Industrial area/traffic area 

 

Suggested Readings: 

1. A.K. De, Environmental Chemistry, Wiley Eastern Ltd. 

2. E.P. Odum, Fundamentals of Ecology, W.B. Sunders Co., USA. 

3. M.N. Rao and A.K. Datta, Waste Water Treatment, Oxford and IBK Publications. 

4. Benny Joseph, Environmental Studies, Tata McGraw Hill, 2005. 

5. V.K. Sharma, Disaster Management, National Centre for Disaster Management, IIPE,1999. 
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Course Code Course Title Core/Elective 

MC113PY Essence of Indian Traditional Knowledge Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 - 

Course Objectives 

The course is introduced 

 To get a knowledge in Indian Philosophical Foundations. 

 To Know Indian Languages and Literature and the fine arts in India & Their Philosophy. 

 To explore the Science and Scientists of Medieval and Modern India 

Course Outcomes 

After successful completion of the course the students will be able to 

1. Understand philosophy of Indian culture. 

2. Distinguish the Indian languages and literature among difference traditions. 

3. Learn the philosophy of ancient, medieval and modern India. 

4. Acquire the information about the fine arts in India. 

5. Know the contribution of scientists of different eras. 

6. The essence of Yogic Science for Inclusiveness of society. 

 

UNIT – I 

Introduction to Indian Philosophy: Basics of Indian Philosophy, culture, civilization, culture and heritage, 

general characteristics of culture, importance of culture in human literature, Indian culture, Ancient Indian, 

Medieval India, Modern India. 

 

UNIT – II 

Indian Philosophy & Literature: Vedas Upanishads, schools of Vedanta, and other religion Philosophical 

Literature. Philosophical Ideas the role of Sanskrit, significance of scriptures to current society, Indian 

Philosophies, literature of south India. 

Indian languages and Literature-II: Northern Indian languages & Philosophical & cultural & literature. 

 

UNIT – III 

Religion and Philosophy: Religion and Philosophy in ancient India, Religion and Philosophy in Medieval 

India, Religious Reform Movements in Modern India (selected movements only) 

 

UNIT – IV 

Indian Fine Arts & Its Philosophy (Art, Technology & Engineering): Indian Painting, Indian handicrafts, 

Music, divisions of Indian classic music, modern Indian music, Dance and Drama, Indian Architecture 

(ancient, medieval and modern), Science and Technology in Indian, development of science in ancient, 

medieval and modern Indian. 

 

UNIT – V 

Education System in India: Education in ancient, medieval and modern India, aims of education, subjects, 

languages, Science and Scientists of Ancient India, Scientists of Medieval India, Scientists of Modern India. 

The role Gurukulas in Education System, Value based Education. 
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Suggested Readings: 

1. Kapil Kapoor, “Text and Interpretation: The India Tradition’’, ISBN: 81246033375, 2005 

2. “Science in Samskrit”, Samskrita Bharti Publisher, ISBN-13:978-8187276333,2007 

3. NCERT, “Position paper on Arts, Music, Dance and Theatre’’, ISBN 81-7450-494-X, 2006 

4. S. Narain, “Examination in Ancient India”, Arya Book Depot, 1993 

5. Satya Prakash, “Founders of Sciences in Ancient India”, Vijay Kumar Publisher, 1989 

6. M.Hiriyanna, “Essentials of Indian Philosophy”, Motilal Banarsidass Publishers, ISBN-13: 978-

8120810990,2014 

7. Chatterjee. S & Dutta “An Introduction to Indian Philosophy” 
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Course Code Course Title Core/Elective 

HS203MP Industrial Psychology Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The course will introduce the students to 

 To Know Industry Structures and functions. 

 Develop an awareness of the major perspectives underlying the field of Industrial Psychology  

 Understanding for the potential Industrial Psychology has for society and organizations now and in 

the future. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Understanding of key concepts, theoretical perspectives, and trends in industrial psychology. 

2. Evaluate the problems thorough and systematic competency model. 

3. Analyse the problems present in environment and design a job analysis method. 

4. Create a better work environment for better performance. 

5. Design a performance appraisal process and form for the human behavior. 

 

UNIT-I 

Industrial Engineering: Meaning, Definition, Objective, Need, Scope, Evolution and developments. 

Concept of Industrial Engineering, Historical development of Industrial Engineering, main departments of 

Industry. 

Organization Structure: Introduction, Principles of Organization, Organizational theories, 

Departmentalism, Authority, power, Organizational effectiveness, structuring the Organization, 

Organizational change, Organization charts. 

 

UNIT-II 

Motivation, Morale and Behavioural Science: Motivation, Characteristics, Kinds of motivation, Thoughts 

of motivational philosophy, Human needs, Incentive as motivators, Managing Dissatisfaction and frustration, 

Morale, Absenteeism, Behavioural Science.  

Social environment: Group dynamics in Industry Personal psychology, Selection, training, placement, 

promotion, counselling, job motivations, job satisfaction. Special study of problem of fatigue, boredom and 

accidents. 

 

UNIT-III 

Understanding Consumer Behavior: Consumer behaviour, study of consumer preference, effects of 

advertising, Industrial morale: The nature and scope of engineering psychology, its application to industry 

 

UNIT-IV 

Work Methods: Efficiency at work, the concept of efficiency, the work curve, its characteristics, the work 

methods; hours of work, nature of work, fatigue and boredom, rest pauses. The personal factors; age abilities, 

interest, job satisfaction, the working environment, noise, illumination, atmospheric conditions, increasing 

efficiency at work; improving the work methods, Time and motion study, its contribution and failure 

resistance to time and motion studies, need for allowances in time and motion study. 
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UNIT-V 

Work and Equipment Design: Criteria in evaluation of job-related factor, job design, human factors, 

Engineering information, input processes, mediation processes, action processes, methods design, work 

space and its arrangement, human factors in job design. Accident and Safety: The human and economic costs 

of accidents, accident record and statistics, the causes of accidents situational and individual factors related 

to accident reduction. 

 

Suggested Readings: 

1. TR Banga and SC Sharma, Industrial Engineering and Management, Khanna Publishers, 11th Edn., 

2014. 

2. Tiffin, J and McCormic E.J., Industrial Psychology, Prentice Hall, 6th Edn., 1975.  

3. McCormic E.J., Human Factors Engineering and Design, McGraw Hill, 4th Edn.,1976.  

4. Mair, N.R.F., Principles of Human relations  

5. Gilmer, Industrial Psychology 

6. Ghiselli & Brown, Personnel and Industrial Psychology.  

7. Myer, Industrial Psychology.  

8. Dunnete, M.D., Handbook of Industrial and Organizational Psychology.  

9. Blum & Taylor, Industrial Psychology 
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Course Code Course Title Core/Elective 

BS206BZ Biology for Engineers Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

Gain vivid knowledge in the fundamentals and uses of biology, human system and plant system. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Apply biological engineering principles, procedures needed to solve real-world problems. 

2. Understand the fundamentals of living things, their classification, cell structure and biochemical 

constituents. 

3. Apply the concept of plant, animal and microbial systems and growth in real life situations. 

4. Comprehend genetics and the immune system. 

5. Know the cause, symptoms, diagnosis and treatment of common diseases. 

6. Apply basic knowledge of the applications of biological systems in relevant industries. 

 

UNIT-I 

Introduction to Life: Characteristics of living organisms, Basic classification, cell theory, structure of 

prokaryotic and eukaryotic cell, Introduction to Biomolecules: definition, general classification and 

important functions of carbohydrates, lipids, proteins, vitamins and enzymes. 

 

UNIT-II 

Biodiversity: Plant System: basic concepts of plant growth, nutrition, photosynthesis and nitrogen fixation. 

Animal System: Elementary study of digestive, respiratory, circulatory, excretory systems and their 

functions. Microbial System: History, types of microbes, economic importance and control of microbes. 

 

UNIT-III 

Genetics and Evolution: Theories of evolution and Evidences; cell division–mitosis and meiosis; evidence 

of laws of inheritance; variation and speciation; nucleic acids as a genetic material; central dogma; Mendel 

laws, gene and chromosomes. 

 

UNIT-IV 

Human Diseases: Definition, causes, symptoms, diagnosis, treatment and prevention of diabetes, cancer, 

hypertension, influenza, AIDS and Hepatitis. Immunity immunization, antigen – antibody immune response. 

 

UNIT-V 

Biology and its Industrial Applications: Transgenic plants and animals, stem cell and tissue engineering, 

bioreactors, bio pharming, recombinant vaccines, cloning, drug discovery, biological neural networks, 

bioremediation, biofertilizer, biocontrol, biofilters, biosensors, biopolymers, bioenergy, biomaterials, 

biochips, basic biomedical instrumentation. 
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Suggested Readings:  

1. A Text book of Biotechnology, R.C.Dubey, S. Chand Higher Academic Publications, 2013 

2. Diseases of the Human Body, Carol D. Tamparo and Marcia A. Lewis, F.A. Davis Company, 2011. 

3. Biomedical instrumentation, Technology and applications, R. Khandpur, McGraw Hill Professional, 

2004  

4. Biology for Engineers, Arthur T. Johnson, CRC Press, Taylor and Francis, 2011  

5. Cell Biology and Genetics (Biology: The unity and diversity of life Volume I), Cecie Starr, Ralph 

Taggart, Christine Evers and Lisa Starr, Cengage Learning, 2008 

6. Biotechnology Expanding horizon, B.D. Singh, Kalyani Publishers, 2012. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Faculty of Engineering, O.U.  AICTE Model Curriculum with effect from Academic Year 2019-20 

10 

 

Course Code Course Title Core/Elective 

ES211CE Engineering  Mechanics Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 1 - - 30 70 3 

Course Objectives 

The objectives of this course is to impart knowledge of  

 Resolution of forces, equilibrium of force systems consisting of static loads  

 Obtaining centroids and moments of inertia for various regular and irregular areas. 

 Various forces in the axial force members, and to analyse the trusses using various methods,  

 Concept of friction for single and connected bodies. 

 Basic concepts of dynamics, their behavior, analysis and motion bodies 

 Work energy principles and impulse momentum theory and applications to problem solving 

Course Outcomes 

After completing this course, the student will be able to: 

1. Apply the fundamental concepts of forces, equilibrium conditions for static loads.  

2. Determine the centroid and moment of inertia for various sections. 

3. Analyse forces in members of a truss using method of joints and method of sections, analyse friction 

for single and connected bodies. 

4. Apply the basic concepts of dynamics, their behavior, analysis and motion bodies. 

5. Solve problems involving work energy principles and impulse momentum theory. 

 

UNIT – I 

Introduction to Engineering Mechanics: Basic Concepts 

System of Forces: Coplanar Concurrent Forces, Components in Space – Resultant of coplanar and spatial 

systems, Moment of Force and Couple and   its Application to coplanar system 

Equilibrium of Systems of Forces: Free Body Diagrams, Equations of Equilibrium and applications to 

Coplanar System.  

 

UNIT – II 

Centroid: Centroid of simple areas (from basic principles), Centroid of Composite areas. 

Area Moment of Inertia: Definition, Moment of inertia of simple areas (from basic principles), Polar 

Moment of Inertia, Transfer formula, Moment of Inertia of Composite areas. 

Centre of Gravity & Mass moment of Inertia: Centre of gravity and Mass moment of inertia of simple 

bodies (from basic principles). 

 

UNIT-III 

Friction: Theory of friction, Laws of friction, Friction connected to single and connected bodies. Wedge 

friction. 

Analysis of Perfect Frames: (Analytical Method) Types of Frames, Assumptions for forces in members of 

perfect frame, Method of joints and Method of sections for Cantilever Trusses, simply supported Trusses.   

 

UNIT –IV 

Kinematics: Introduction, Motion of particle, Rectilinear and Curvilinear motions, Velocity and 

Acceleration, Types of Rigid body, Angular motion, Fixed axis rotation. 

Kinetics:  Introduction, fundamental equation of kinetics for a particle, D’ Alembert’s principle for particle 

motion, connected system and Fixed Axis Rotation. 
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UNIT – V 

Work - Energy Method: Introduction, Equations for Translation, Work-Energy Applications to Particle 

Motion, Connected System and Fixed Axis Rotation. 

Impulse Momentum Method: Linear impulse momentum, law of conservation of momentum, coefficient 

of restitution, Elastic impact. 

 

Suggested Readings: 

1. Ferdinand L. Singer, Engineering Mechanics, Collins, Singapore, 1975. 

2. Reddy Vijay Kumar K. and K. Suresh Kumar, Singer’s Engineering Mechanics, 2010. 

3. S.S Bhavakatti, Engineering Mechanics, New age International publishers. 

4. Rajeshakharam, S. and Sankarasubrahmanyam, G., Mechanics, Vikas Publications, 2002. 

5. Junarkar, S.B. and H.J. Shah., Applied Mechanics, Publishers, 2001. 
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Course Code Course Title Core/Elective 

ES213ME Energy Sciences and Engineering Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 2 

Course Objectives 

The objectives of this course is to impart knowledge of 

 Able to identify various sources of energy. 

 Understand the difference between Conventional and renewable energy sources.  

 Identify various storage devices of Energy. 

 Able to estimate the costing of power plant. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Understand the basics of various sources of energy  

2. Analyse the present status of conventional energy sources. 

3. Understand the working principles of Renewable Energy systems 

4. Design and develop waste heat recovery systems. 

5. Relate energy economics, standards and future challenges. 

 

UNIT-I  

Introduction: Various sources of energy, relative merits and demerits, Statistics and prospects of 

conventional and Renewable energy sources. 

 

UNIT-II  

Conventional Energy Sources: Fossil Fuels: Power generation using steam turbine and gas turbine power 

plants, Nuclear Fuels: Parts of reactor core, Nuclear power plant outline, Methods to dispose radioactive 

waste. Hydro Energy: Spillways, Hydroelectric power plant outline. 

 

UNIT-III 

Renewable Energy Systems: Solar Energy – Types of collectors and concentrators, Solar Photo Voltaic 

Cell. Wind Energy – Types of Wind Turbines and their working, geothermal power plant, Biomass 

conversion, Wave Energy power plant, Tidal Energy power plant, Ocean thermal energy power plant. 

 

UNIT-IV 

Storage: Methods to store Mechanical Energy, Electrical Energy, Chemical Energy and Thermal Energy. 

Co-generation &Tri-generation: Definition, application, advantages, classification, saving Potential. Energy 

waste, waste heat recovery classification, advantages and applications, commercially viable waste heat 

recovery devices. 

 

UNIT-V  

Power Plant Economics and Environmental Considerations: Costing, Estimation of power production -

Pollutants and Pollution Standards -Methods of pollution control. Energy Efficiency rating and BEE 

standards, Future energy needs and challenges. 
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Suggested Readings: 

1. Wakil MM, Power Plant Technology, McGraw Hill  

2. P.K. Nag, Power Plant Engineering, McGraw-Hill  

3. G.D. Rai, Non-Conventional Energy Sources, Khanna Publishers 

4. Mili Majumdar, Energy Efficient Buildings in India, Ministry of Non-Conventional Energy Sources. 
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Course Code Course Title Core/Elective 

PC221EE Electrical Circuit Analysis Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 Obtain the steady – state response of electrical circuits. 

 Application of network theorems for the electrical circuits. 

 Find Solution of first and second order networks. 

 To Understand the application of Laplace transforms for electrical circuits 

 Learn the behaviour of two port networks 

Course Outcomes 

At the end of the course students will be able to 

1. Obtain steady-state response of electrical circuits. 

2. Apply network theorems for the analysis of electrical circuits. 

3. Analyse solution of first and second order RL, RC and RLC networks. 

4. Apply Laplace transforms for electrical circuits 

5. Analyse the behavior of two port networks 

 

UNIT-I 

Sinusoidal steady state analysis: Representation of sine function as rotating phasor, phasor diagrams, 

impedances and admittances, AC circuit analysis, effective or RMS values, average power and complex 

power, series and parallel resonances. Analysis of three-phase circuits, analysis of magnetically coupled 

circuits with dot Convention 

 

UNIT-II 

Network Theorems – AC/DC Excitation: Superposition theorem, Thevenin’s theorem, Norton theorem, 

Maximum power transfer theorem, Reciprocity theorem, Compensation theorem Analysis with dependent 

current and voltage sources. Node and Mesh Analysis Concept of duality and dual networks 

 

UNIT-III 

Solution of First and Second order networks: Solution of first and second order differential equations for 

Series and parallel R-L, R-C, R-L-C circuits with DC and AC excitation - initial and final conditions in 

network elements, forced and free response, time constants.  

 

UNIT-IV 

Electrical Circuit Analysis Using Laplace Transforms: Review of Laplace Transform, Analysis of 

electrical circuits using Laplace Transform for standard inputs, convolution integral, inverse Laplace 

transform, transformed network with initial conditions.  

 

UNIT-V 

Two Port Network and Network Functions: Two Port Network parameters, impedance, admittance, 

transmission hybrid and inter-relationship of parameters, interconnections of two port networks. Driving 

point and Transfer functions.  
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Suggested Readings: 

1. M. E. Van Valkenburg, “Network Analysis”, Pearson India Education Services Pvt. Ltd Revised 

third edition, 2019. 

2. D. Roy Choudhury, “Networks and Systems”, New Age International Publications, 1998. 

3. W. H. Hayt and J. E. Kemmerly, “Engineering Circuit Analysis”, McGraw Hill Education, 2013. 

4. C. K. Alexander and M. N. O. Sadiku, “Electric Circuits”, McGraw Hill Education, 2004. 

5. K. V. V. Murthy and M. S. Kamath, “Basic Circuit Analysis”, Jaico Publishers, 1999. 

6. Robert L Boylested, “Introductory Circuit Analysis”, Pearson, 2018. 
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Course Code Course Title Core/Elective 

PC222EE Electromagnetic Fields Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 Review of Vector Calculus 

 Application and apply the various laws of static electrical and magnetic fields 

 Understand the time varying the electrical and magnetic fields 

 Understand the propagation of EM waves 

Course Outcomes 

At the end of the course students will be able to 

1. Understand the vector calculus for electromagnetism. 

2. Obtain the electric fields for simple configurations under static conditions. 

3. Analyse and apply the static magnetic fields. 

4. Understand Maxwell’s equation in different forms and different media. 

5. Understand the propagation of EM waves 

 

This course shall have Lectures and Tutorials. Most of the students find difficult to visualize electric and 

magnetic fields. Instructors may demonstrate various simulation tools to visualize electric and magnetic 

fields in practical devices like transformers, transmission lines and machines 

 

UNIT-I 

Review of Vector Calculus: Vector algebra-addition, subtraction, components of vectors, scalar and vector 

multiplications, triple products, three orthogonal coordinate systems (rectangular, cylindrical and spherical). 

Vector calculus-differentiation, partial differentiation, integration, vector operator del, gradient, divergence 

and curl, integral theorems of vectors. Conversion of a vector from one coordinate system to another. 

 

UNIT-II 

Static Electric Field: Coulomb’s law, Electric field intensity, Electrical field due to point charges. Line, 

Surface and Volume charge distributions. Gauss law and its applications. Absolute Electric potential, 

Potential difference, Calculation of potential differences for different configurations. Electric dipole, 

Electrostatic Energy and Energy density 

Conductors, Dielectrics and Capacitance: Current and current density, Ohms Law in Point form, 

Continuity of current, Boundary conditions of perfect dielectric materials. Permittivity of dielectric materials, 

Capacitance, Capacitance of a two wire line, Poisson’s equation, Laplace’s equation, Solution of Laplace and 

Poisson’s equation, Application of Laplace’s and Poisson’s equations with single variable. 

 

UNIT-III 

Static Magnetic Fields: Biot-Savart Law, Ampere Law, Magnetic flux and magnetic flux density, Scalar 

and Vector Magnetic potentials. Steady magnetic fields produced by current carrying conductors. 

Magnetic Forces, Materials and Inductance: Force on a moving charge, Force on a differential current 

element, Force between differential current elements, Nature of magnetic materials, Magnetization and 

permeability, Magnetic boundary conditions, Magnetic circuits, inductances and mutual inductances. 
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UNIT-IV 

Time Varying Fields and Maxwell’s Equations: Faraday’s law for Electromagnetic induction, 

Displacement current, Point form of Maxwell’s equation, Integral form of Maxwell’s equations, Motional 

Electromotive forces. Electrical and Magnetic boundary conditions. 

 

UNIT-V 

Electromagnetic Waves: Derivation of Wave Equation, Uniform Plane Waves, Maxwell’s equation in 

Phasor form, Wave equation in Phasor form, Plane waves in free space and in a homogenous material. Wave 

equation for a conducting medium, Plane waves in lossy dielectrics, Propagation in good conductors, Skin 

effect. Poynting theorem. 

 

Suggested Readings: 

1. M. N. O. Sadiku, “Elements of Electromagnetics”, Oxford University Publication, 2014. 

2. A. Pramanik, “Electromagnetism - Theory and applications”, PHI Learning Pvt. Ltd, New 

Delhi,2009. 

3. A. Pramanik, “Electromagnetism-Problems with solution”, Prentice Hall India, 2012. 

4. G.W. Carter, “The electromagnetic field in its engineering aspects”, Longmans, 1954. 

5. W.J. Duffin, “Electricity and Magnetism”, McGraw Hill Publication, 1980. 

6. W.J. Duffin, “Advanced Electricity and Magnetism”, McGraw Hill, 1968. 

7. E.G. Cullwick, “The Fundamentals of Electromagnetism”, Cambridge University Press, 1966. 

8. B. D. Popovic, “Introductory Engineering Electromagnetics”, Addison-Wesley Educational 

Publishers, International Edition, 1971. 

9. W. Hayt, “Engineering Electromagnetics”, McGraw Hill Education, 2012. 
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Course Code Course Title Core/Elective 

PC223EC Analog Electronics Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 Study the characteristics of diode in forward and reverse bias and applications of diodes. 

 Describe the construction and working of Bipolar Junction Transistor in various modes and JFET. 

 Familiarize with feedback concepts and identify various types of feedback amplifiers. 

  Study the importance of power amplifiers and Oscillators. 
 Understand the operation and applications of op-amps. 

Course Outcomes 

At the end of the course students will be able to 

1. Interpret the characteristics and apply diode models to analyse various applications of diodes  

2. Discriminate the BJT configurations to recognize appropriate transistor configuration for any 

given application and design the biasing circuits with good stability 
3. Analyse and compare feedback amplifiers. 

4. Distinguish various classes of Power Amplifiers. 

5. Analyse the operation of OPAMP and its applications 

 

UNIT-I 

P-N junction characteristics, V-I characteristics, Avalanche breakdown, Zener diode, Applications of Diodes 

as rectifiers. Filters (L, C), LED, photodiode. Basic Clipping and clamping circuits using diodes. (One level 

only) 

 

UNIT-II 

Bipolar Junction Transistor - V-I characteristics, JFET - I-V characteristics, and various configurations (such 

as CE/CS, CB/CG, CC/CD) and their features. Small signal models of BJT and JFET. Analysis of BJT as an 

amplifier, estimation of voltage gain, current gain, input resistance, output resistance. 

Transistor Biasing: Fixed bias, collector to base bias, self-bias, thermal stability, heat sinks 

 

UNIT-III 

Concept of Feedback - positive and negative, Feedback topologies: Voltage series, current series, voltage 

shunt, current shunt, effect of feedback on gain, bandwidth etc., and concept of stability. (Qualitative 

treatment only) 

 

UNIT-IV 

Oscillators: Barkhausen criterion, RC oscillators (phase shift, Wien bridge), LC oscillators (Hartley, 

Colpitts), CRYSTAL Oscillator. (Qualitative treatment only) 

Power Amplifiers: Various classes of operation (Class A, B, and AB), their power efficiency and distortion 

(Qualitative treatment only) 

 

UNIT-V 

OP-AMP Block diagram, Ideal OP-AMP, DC and AC Characteristics, Inverting and Non-Inverting 

Amplifiers, Adder/Subtractor, Integrator, Differentiator, Comparator, Zero crossing detector, Square and 

Triangular wave generators, Peak detector, Sample and Hold circuit and Precision Rectifiers 
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Suggested Readings: 

1. Jacob Millman, Christos C. Halkias, and Satyabrata Jit, Electronic Devices and Circuits, 3rd ed., 
McGraw Hill Education, 2010. 

2. S Salivahanan, N Kumar, and A Vallavaraj, Electronic Devices and Circuits, 2nd ed., McGraw Hill 

Education, 2007. 
3. Jacob Milliman and Herbert Taub, “Pulse, Digital and Switching Waveforms”,3rd Edition. 

4. A.Anand Kumar “Pulse and Digital circuits”. 

5. Ramakanth A. Gayakwad, “Op-Amps and Linear Integrated Circuits” Pearson,2018, 4th edition 
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Course Code Course Title Core/Elective 

PC252EE Computer Aided Electrical Drawing Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 Identify and draw different components of electrical systems 

 Draw different control and wiring diagrams 

 Draw winding diagrams of electrical machines 

 Draw different starter diagrams of A.C and D.C machine 

 Acquire knowledge on various Electrical Engineering Softwares 

Course Outcomes 

At the end of the course students will be able to 

1. Identify and draw different components of electrical systems 

2. Draw different control and wiring diagrams 

3. Draw winding diagrams of electrical machines 

4. Draw different starter diagrams of A.C and D.C machine 

5. Acquire knowledge on various Electrical Engineering Softwares 

 

Drawing of the following using Electrical CADD / Corel Draw / MS Word / PPT/Visio 

1. Lines, Arcs, Curves, Shapes, Filling of objects, Object editing & Transformation. 

2. Electrical, Electronic & Electro – mechanical symbols. 

3. House – wiring diagrams and layout. 

4. Simple power and control circuit diagrams. 

5. Electrical machine winding diagrams. (A.C & D.C) 

6. Transmission tower, Overhead lines – ACSR conductors, Single circuit, Double circuit, 

Bundle conductor. 

7. Constructional features of D.C motors, AC motors and Transformers.  

8. D.C and A.C motor starter diagrams. 

9. Lamps used in illumination 

10. Single line diagram of Power System  

 

Suggested Readings: 

1. K.B. Raina, S.K. Bhattacharya, Electrical Design, Estimating and Costing, Wiley Eastern Ltd., 1991. 

2. Nagrath, Kothari, Electrical Machines, Tata McGraw Hill Publishing Company Ltd., 2000. 

3. A.K. Sawhney, A Course in Electrical Machines Design, Dhanpat Rai and Sons, 1996. 
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Course Code Course Title Core/Elective 

PC253EC Analog Electronics Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 Designing basic circuits of rectification with and without filters using diodes 

 Designing wave shaping circuit using diodes. 

 Designing of single and multistage amplifier circuits. 

 Demonstrate negative feedback in amplifier circuits and positive feedback in Oscillators 

 Design of P, PI and PID controllers. 

Course Outcomes 

At the end of the course students will be able to 

1. Calculate ripple factor, efficiency and % regulation of rectifier circuits 

2. Analyse feedback amplifiers and op-amp oscillator circuits 

3. Design single, and multi-stage amplifier, wave shaping and controller circuits 

4. Understand the characteristics of electronics devices 

5. Design of P, PI and PID controllers using op-amps. 

 

List of Experiments: 

1. Characteristics of Silicon, Germanium and Zener Diode in forward bias and reverse bias 

2. Application of diode as a full wave rectifier with and without filters. Calculation of Ripple factor, 

voltage regulation and efficiency with various loads 

3. Static characteristics of BJT in CE configuration 

4. Static characteristics of MOSFET in CS configuration 

5. Frequency response of Single and two stage BJT amplifier in CE configuration 

6. Frequency response of Single and two stage MOSFET amplifier in CS configuration 

7. Inverting amplifier using op-amp. 

8. Non-inverting amplifier using op-amp. 

9. Instrumentation amplifier. 

10. Design of integrator and differentiator using op-amp. 

11. RC Phase Oscillator and Wein Bridge Oscillator using op-amp. 

12. A/D converters. 

13. Clipping circuits  

14. Clamping Circuits.   

15. Monostable Multivibrator using op-amp. 

16. Generation of triangular and square wave using op-amp. 

17. Design of P, PI and PID controller using op-amp. 

18. Design of Lead/lag compensator using op-amp 

 

Note: At least ten experiments should be conducted in the Semester 

 

Suggested Readings: 

1. Paul B. Zbar, Albert P. Malvino, Michael A. Miller, Basic Electronics, A text- Lab Manual, 7th 

Edition. Mc- Graw- Hill Higher Education 2001.    

2. D Roy Chaudhary, Shail B Jain, Linear Integrated circuits, New Age International Publishers, 2007. 
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SCHEME OF INSTRUCTION & EXAMINATION 

B.E. (Electrical and Electronics Engineering) IV – SEMESTER 

 

S. No. 
Course 

Code 
Course Title 

Scheme of 

Instruction 

Scheme of 

Examination 

C
re

d
it

s 

L T P/D 

C
o

n
ta

ct
 

H
rs

/W
k

 

CIE SEE 

D
u

ra
ti

o
n

 

in
 H

rs
 

Theory Courses 

1 MC111PO Indian Constitution 2 - - 2 30 70 3 - 

2 HS201EG 
Effective Technical 

Communication in English 
3 - - 3 30 70 3 3 

3 HS202CM Finance and Accounting 3 - - 3 30 70 3 3 

4 BS207MT 
Mathematics – III (Probability & 
Statistics) 

3 - - 3 30 70 3 3 

5 ES212ME 
Elements of Mechanical 
Engineering 

3 - - 3 30 70 3 3 

6 PC231EE Electrical Machines – I 3 - - 3 30 70 3 3 

7 PC232EE 
Digital Electronics and Logic 

Design 
3 - - 3 30 70 3 3 

8 PC233EE Power Electronics 3 - - 3 30 70 3 3 

Practical/ Laboratory Courses 

9 PC261EE Electrical Machines Lab – I - - 2 2 25 50 3 1 

10 PC262EE 
Digital Electronics and Logic 
Design Lab 

- - 2 2 25 50 3 1 

 23 - 04 27 290 730  23 

 
HS: Humanities and Social Sciences BS: Basic Science ES: Engineering Science 
MC: Mandatory Course   PC: Professional Core 
L: Lecture T: Tutorial  P: Practical  D: Drawing 

CIE: Continuous Internal Evaluation  SEE: Semester End Evaluation (Univ. Exam) 

PO: Political Science, EG: English, CM: Commerce, MT: Mathematics, EE: Electrical Engineering,  

ME: Mechanical Engineering.   

 

Note: 
1. Each contact hour is a clock hour 

2. The duration of the practical class is two hours, however it can be extended wherever necessary, to 

enable the student to complete the experiment. 

3. All the mentioned Mandatory Courses should be offered either in I–Semester or II–Semester only 
from the academic year 2019-2020. 

4. For those of the students admitted during the academic year 2018-2019, since the 

Mandatory Courses were not offered during the I–Semester or II–Semester, they should be offered 
either in III–Semester or IV–Semester of the academic year 2019-2020.  

5. The students have to undergo a Summer Internship of two-week duration after IV–Semester and 

credits will be awarded in V–Semester after evaluation. 
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Course Code Course Title Core/Elective 

MC111PO Indian Constitution Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 - 

Course Objectives 

 To create awareness among students about the Indian Constitution. 

 To acquaint the working conditions of union, state, local levels, their powers and functions. 

 To create consciousness in the students on democratic values and principles articulated in the 

constitution.  

 To expose the students on the relations between federal and provincial units. 

 To divulge the students about the statutory institutions. 

Course Outcomes 

After completing this course, the student will 

1. Know the background of the present constitution of India. 

2. Understand the working of the union, state and local levels. 

3. Gain consciousness on the fundamental rights and duties. 

4. Be able to understand the functioning and distribution of financial resources between the centre and 

states. 

5. Be exposed to the reality of hierarchical Indian social structure and the ways the grievances of the 

deprived sections can be addressed to raise human dignity in a democratic way. 

 

UNIT-I 

Evolution of the Indian Constitution: 1909 Act, 1919 Act and 1935 Act. Constituent Assembly: 

Composition and Functions; Fundamental features of the Indian Constitution. 

 

UNIT-II 

Union Government: Executive-President, Prime Minister, Council of Minister 

State Government: Executive: Governor, Chief Minister, Council of Minister 

Local Government: Panchayat Raj Institutions, Urban Government 

 

UNIT-III 

Rights and Duties: Fundamental Rights, Directive principles, Fundamental Duties 

 

UNIT-IV 

Relation between Federal and Provincial units: Union-State relations, Administrative, legislative and 

Financial, Inter State council, NITI Ayog, Finance Commission of India 

 

UNIT-V 

Statutory Institutions: Elections-Election Commission of India, National Human Rights Commission, 

National Commission for Women 
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Suggested Readings: 

1. Abhay Prasad Singh & Krishna Murari, Constitutional Government and Democracy in India, 

Pearson Education, New Delhi, 2019 

2. D.D. Basu, Introduction to the constitution of India, Lexis Nexis, New Delhi 

3. Subhash Kashyap, Our Parliament, National Book Trust, New Delhi  

4. Peu Ghosh, Indian Government &Politics, Prentice Hall of India, New Delhi  

5. B.Z. Fadia & Kuldeep Fadia, Indian Government &Politics, Lexis Nexis, New Delhi 
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Course Code Course Title Core/Elective 

HS201EG Effective Technical Communication in English Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

To expose the students to: 

 Features of technical communication 

 Types of professional correspondence 

 Techniques of report writing 

 Basics of manual writing 

 Aspects of data transfer and presentations. 

Course Outcomes 

On successful completion of the course, the students would be able to: 

1. Handle technical communication effectively 

2. Use different types of professional correspondence 

3. Use various techniques of report writing 

4. Acquire adequate skills of manual writing 

5. Enhance their skills of information transfer and presentations   

 

UNIT I 

Definition and Features of Technical communication: Definition and features of technical communication 

(precision, relevance, format, style, use of visual aids), Differences between general writing and technical 

writing, Types of technical communication (oral and written) 

 

UNIT II 

Technical Writing-I (Official correspondence): Emails, IOM, Business letters, Business proposals. 

 

UNIT III 

Technical writing-II (Reports): Project report, Feasibility report, Progress report, Evaluation report. 

 

UNIT IV 

Technical writing- III (Manuals): Types of manuals, User manual, Product manual, Operations manual. 

 

UNIT V 

Information Transfer and Presentations: Non-verbal (bar diagram, flow chart, pie chart, tree diagram) to 

verbal (writing), Verbal (written) to non-verbal, Important aspects of oral and visual presentations. 

 

Suggested Readings: 

1. Raman, Meenakshi & Sharma, Sangeeta. (2015). Technical Communication: Principles and Practice 

(3rd ed.). New Delhi, OUP.  

2. Rizvi, Ashraf, M. (2017). Effective Technical Communication (2nd ed.). New Delhi, Tata McGraw 

Hill Education. 

3. Sharma, R. C., & Mohan, Krishna. (2017). Business Correspondence and Report Writing: A 

Practical Approach to Business & Technical Communication (4th ed.). New Delhi, Tata McGraw 

Hill Education. 
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4. Tyagi, Kavita &Misra, Padma. (2011). Advanced technical communication. New Delhi, PHI 

Learning. 

5. Jungk, Dale. (2004). Applied writing for technicians. New York, McGraw-Hill Higher Education. 
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Course Code Course Title Core/Elective 

HS202CM Finance and Accounting Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The course is introduced  

 To provide basic understanding of Financial and Accounting aspects of a business unit 

 To provide understanding of the accounting aspects of business 

 To provide understanding of financial statements 

 To provide the understanding of financial system  

 To provide inputs necessary to evaluate the viability of projects 

 To provide the skills necessary to analyse the financial statements  

Course Outcomes 

After successful completion of the course the students will be able to 

1. Evaluate the financial performance of the business unit. 

2. Take decisions on selection of projects. 

3. Take decisions on procurement of finances. 

4. Analyse the liquidity, solvency and profitability of the business unit. 

5. Evaluate the overall financial functioning of an enterprise. 

 

UNIT-I 

Basics of Accounting: Financial Accounting–Definition- Accounting Cycle – Journal - Ledger and Trial 

Balance-Cash Book-Bank Reconciliation Statement (including Problems) 

 

UNIT-II 

Final Accounts: Trading Account-Concept of Gross Profit- Profit and Loss Account-Concept of Net Profit-

Balance Sheet (including problems with minor adjustments) 

 

UNIT-III 

Financial System and Markets: Financial System-Components-Role-Considerations of the investors and 

issuers- Role of Financial Intermediaries. Financial Markets-Players- Regulators and instruments - Money 

Markets Credit Market- Capital Market (Basics only) 

 

UNIT-IV 

Basics of Capital Budgeting techniques: Time Value of money- Compounding- Discounting- Future Value 

of single and multiple flows- Present Value of single and multiple Flows- Present Value of annuities- 

Financial Appraisal of Projects– Payback Period, ARR- NPV, Benefit Cost Ratio, IRR (simple ratios). 

 

UNIT-V 

Financial statement Analysis: Financial Statement Analysis- Importance-Users-Ratio Analysis-liquidity, 

solvency, turnover and profitability ratios. 

 

Suggested Readings: 

1. Satyanarayana. S.V. and Satish. D., Finance and Accounting for Engineering, Pearson Education 

2. Rajasekharan, Financial Accounting, Pearson Education 

3. Sharma.S.K. and Rachan Sareen, Financial Management, Sultan Chand 
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4. Jonathan Berk, Fundamentals of Corporate Finance, Pearson Education 

5. Sharan, Fundamentals of Financial Management, Pearson Education    
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Course Code Course Title Core/Elective 

BS207MT Mathematics – III (Probability & Statistics) Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To introduce the solution methodologies for second order Partial Differential Equations with 

applications in engineering 

 To provide an overview of probability and statistics to engineers 

Course Outcomes 

After completing this course, the student will be able to: 

1. Solve field problems in engineering involving PDEs. 

2. They can also formulate and solve problems involving random variables and apply statistical 

methods for analysing experimental data. 

 

UNIT-I: Introduction of Probability, Conditional probability, Theorem of Total probability, Baye’s 

Theorem and its applications, Random variables, Types of random variables, Probability mass 

function and Probability density function, Mathematical expectations. 

 

UNIT-II: Discrete probability distributions: Binomial and Poisson distributions, Mean, variance, 

moment generating function and evaluation of statistical parameters for these distributions, 

Moments, Skewness and Kurtosis. 

 
UNIT-III: Continuous probability distributions, Uniform, Exponential and Normal distributions, 

Mean, variance, moment generating function and evaluation of statistical parameters for these  

distributions 

 

UNIT-IV: Curve fitting by the method of least squares:  Fitting of straight lines, second degree 

parabolas and more general curves, Correlation, regression and Rank correlation. Test of 

significance: Large sample test for single proportion, difference of proportions, single mean, 

difference of means, and difference of standard deviations.  

 

UNIT-V: Test for single mean, difference of means and correlation coefficients, test for ratio of 

variances,  Chi-square test for goodness of fit and independence of attributes. 
 

Suggested Readings: 

 
1.  R.K.Jain & Iyengar, “Advanced Engineering Mathematics”, Narosa Publications. 

2.  B.S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, 2000. 

3.  P.Sivaramakrishna Das & C.Vijaya Kumar, “Engineering Mathematics” , Pearson India 

 Education  Services Pvt. Ltd. 

4.  N.P. Bali & M. Goyal, “A Text Book of Engineering Mathematics”, Laxmi Publications, 

 2010. 

5.  S.C.Gupta & V.K.Kapoor, “Fundamentals of Mathematical Statistics” , S.Chand Pub. 

6.  P. G. Hoel, S. C. Port & C. J. Stone,  “Introduction to Probability Theory”, Universal  Book 

 Stall, 2003. 

7.  W. Feller,  “An Introduction to Probability Theory and its Applications”, Vol. 1, Wiley, 

 1968. 
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Course Code Course Title Core/Elective 

ES212ME Elements of Mechanical Engineering Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To learn certain fundamental topics related to mechanical engineering 

 To understand and applications of thermodynamics. 

 To understand the working principles of IC engines, gas turbines, hydraulic turbines and pumps. 

 To understand the basic modes of heat transfer     

 To familiarize the design and working principles of transmission Systems and various manufacturing 

processes. 

Course Outcomes 

1. State and differentiate various classifications of IC engines and reciprocating air compressors with 

specific focus on similarities and differences between (i) 2 stroke and 4 stroke engines and (ii) CI 

and SI engines. Subsequently, the student would be able to compute the performance parameters of 

the engines and gas turbines. 

2. Compare various types of heat transfer, analyse the governing equations, understand the applications 

of heat exchangers and solve related problems  

3. Demonstrate the working principles of hydraulic turbines and pumps  

4. Classify different types of power transmission systems like gears, gear trains, belts, ropes etc. with 

emphasis on their kinematic mechanisms and solve related problems  

5. Understand various manufacturing processes like, welding, , machining, etc. and recognize their 

suitability for manufacturing of different industrial products  

 

UNIT-I  

IC Engines: Working of four stroke and two stroke petrol and diesel engine with p-V diagrams, valve 

timing diagram, calculation of indicated power, brake power, specific fuel consumption, mechanical and 

thermal efficiencies.  

Gas Turbines: Classification, calculation of efficiency of simple open gas turbine cycle (joule cycle/ 

Brayton cycle) and applications. 

 

UNIT-II  

Heat Transfer: Basic modes of heat transfer, Fourier's law of conduction, Newton's law of cooling, Stefan-

Boltzmann law of radiation. One dimensional steady state conduction heat transfer through plane walls 

without heat generation.  

Heat exchangers: Classification and application of heat exchangers in industry, derivation of LMTD in 

parallel and counter-flow heat exchangers and problems 

 

UNIT-III 

Hydraulic turbines: Classification, working principle, calculation of overall efficiencies of Pelton wheel 

and Francis turbines. 

Hydraulic pumps: definition and classifications 

Reciprocating pump: classification, working principle and limitations. 

Centrifugal pump: classification, working principle and limitations 
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UNIT-IV  

Power Transmission Elements: Gears: Definitions and uses of Spur, helical &Bevel gears.  

Gear trains: Classifications and simple problems on simple/compound &Reverted gear train. 

Belt drives: Definitions of velocity ratio, creep and slip, open and cross belt drives. 

 

UNIT-V  

Basic Manufacturing Processes:  

Welding: Definitions and method of soldering, brazing and welding and differences. Brief description of 

Arc welding and Oxy- Acetylene welding. 

Machining: Working mechanism of Lathe, Milling and grinding machines.  

Additive Manufacturing: introduction to 3D printing and applications. 

 

Suggested Readings:  

1. R.K. Rajput "Thermal Engineering", Laxmi Publications, 2005  

2. C. Sachdeva "Fundamentals of Engineering Heat and Mass transfer", Wiley Eastern Ltd,2004.  

3. P.N. Rao "Manufacturing Technology", Vol. 1 &2, Tata McGraw Hill  

publishing co, 2010.  

4. S.S. Rattan, "Theory of Machines", Tata McGraw Hill, New Delhi 2010. 

5. Bansal, R.K. Fluid Mechanics and Hydraulic Machines, Laxmi publications(p)ltd. Delhi,1995 
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Course Code Course Title Core/Elective 

PC231EE Electrical Machines – I Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To understand the concepts of magnetic circuits. 

 To understand electrical principle, laws, and working of DC machines. 

 To understand the construction and characteristics and application of various types of DC generators 

and motors. 

 To understand working of 1 – phase transformer and also conduct various tests on the transformer. 

Course Outcomes 

At the end of the course students will be able to 

1. Understand the concepts of magnetic circuits. 

2. Understand electrical principle, laws, and working of DC machines. 

3. Analyse the construction and characteristics and application of various types of DC generators. 

4. Analyse the construction and characteristics and application of various types of DC motors and 

testing of motors. 

5. Understand electrical principle, laws, and working of 1 – phase transformer and losses and also 

conduct various tests on the transformer. 

 

UNIT-I 

Magnetic fields, Circuits, Force and Torque: Review of magnetic circuits - MMF, flux, reluctance, 

inductance; review of Ampere Law, Biot Savart Law, Faradays laws and Lenz’s lawB-H curve of magnetic 

materials; energy stored in the magnetic circuit; force as a partial derivative of stored energy with respect to 

position of a moving element; torque as a partial derivative of stored energy with respect to angular position 

of a rotating element.  

 

UNIT-II 

DC machines: Basic construction of a DC machine, magnetic structure - stator yoke, stator poles, pole-faces 

or shoes, air gap and armature core, visualization of magnetic field produced by the field winding excitation 

with armature winding open, air gap flux density distribution, flux per pole, induced EMF in an armature 

coil. Armature winding and commutation - Elementary armature coil and commutator, lap and wave 

windings, construction of commutator, linear commutation Derivation of back EMF equation, armature 

MMF wave, derivation of torque equation, armature reaction, air gap flux density distribution with armature 

reaction. 

 

UNIT-III 

DC machine - Generator: Armature circuit equation for generation, Types of field excitations - separately 

and self-excited, shunt, series and compound. Open circuit characteristic of separately excited DC generator, 

back EMF with armature reaction, voltage build-up in a shunt generator, critical field resistance and critical 

speed. V-I characteristics of generators. 

 

UNIT-IV 

DC machine – Motor: Armature circuit equation for motoring, torque-speed characteristics of separately 

excited, shunt, series motors and compound motors. Speed control methods. Losses and efficiency, Testing - 

brake test, Swinburne’s test, Hopkinson’s test and Field’s test. 
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UNIT-V 

Transformers: Principle, construction and operation of single-phase transformers, equivalent circuit, phasor 

diagram, voltage regulation, losses and efficiency Testing - open circuit and short circuit tests, polarity test, 

back-to-back test, separation of hysteresis and eddy current losses.  

Three-phase transformer - construction, types of connection and their comparative features, Parallel 

operation of single-phase and three-phase transformers. 

Autotransformers - construction, principle, applications and comparison with two winding transformer. 

Scott connection, three-phase to six-phase conversion, Tap-changing transformers - No-load and on-load tap-

changing of transformers, Three-winding transformers.  

 

Suggested Readings: 

1. A. E. Fitzgerald and C. Kingsley, "Electric Machinery”, New York, McGraw Hill    Education,2013. 

2. A. E. Clayton and N. N. Hancock, “Performance and design of DC machines”, CBS 

Publishers,2004. 

3. M. G. Say, “Performance and design of AC machines”, CBS Publishers, 2002. 

4. P. S. Bimbhra, “Electrical Machinery”, Khanna Publishers, 2011. 

5. Smarajit Ghosh, “Electrical Machines”, Pearson Education, 2018 

6. I. J. Nagrath and D. P. Kothari, “Electric Machines”, McGraw Hill Education, 2010 

. 
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Course Code Course Title Core/Elective 

PC232EE Digital Electronics and Logic Design Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 Understand and apply the Boolean algebra and arithmetic circuits. 

 Apply combinational digital circuits for logic functions 

 Logic gates, memory, including CMOS gates, flip-flops, arrays, and programmable logic. 

 Design tools, both manual and computerized, for design, optimization, and test of logic circuits. 

Course Outcomes 

At the end of the course students will be able to 

1. Understand and apply the Boolean algebra, including CMOS gates and arithmetic circuits. 

2. Apply combinational digital circuits for logic functions 

3. Use the concepts of Boolean Algebra for the analysis & design of sequential logic circuits  

4. Design various A/D and D/A converters 

5. Design various logic gates starting from simple ordinary gates to complex programmable logic 

devices & arrays. 

 

UNIT-I 

Fundamentals of Digital Systems and logic families: Digital signals, digital circuits, AND, OR, NOT, 

NAND, NOR and Exclusive-OR operations, Boolean algebra, examples of IC gates, number systems-binary, 

signed binary, octal hexadecimal number, binary arithmetic, one's and two’s complements arithmetic, codes, 

error detecting and correcting codes, characteristics of digital lCs, digital logic families, TTL, Schottky TTL 

and CMOS logic, interfacing CMOS and TTL, Tri-state logic. 

 

UNIT-II 

Combinational Digital Circuits: Standard representation for logic functions, K-map representation, 

simplification of logic functions using K-map, minimization of logical functions. Don’t care conditions, 

Multiplexer, De-Multiplexer/Decoders, Adders, Subtractors, BCD arithmetic, carry look ahead adder, serial 

adder, ALU, elementary ALU design, popular MSI chips, digital comparator, parity checker/generator, code 

converters, priority encoders, decoders/drivers for display devices-M method of function realization. 

 

UNIT-III 

Sequential circuits and systems: A 1-bit memory, the circuit properties of Bistable latch, the clocked SR 

flip flop, J, K, T and D-type flip flops, applicationsofflipflops,shiftregisters,applicationsofshiftregisters,serial 

to parallel converter, parallel to serial converter, ring counter, sequence generator, ripple(Asynchronous) 

counters, synchronous counters, counters design using flip flops, special counter IC’s, asynchronous 

sequential counters, applications of counters. 

 

UNIT-IV 

A/D and D/A Converters: Digital to analog converters: weighted resistor/converter, R-2R Ladder D/A 

converter, specifications for D/A converters, examples of D/A converter lCs, sample and hold circuit, analog 

to digital converters: quantization and encoding, parallel comparator A/D converter, successive 

approximation A/D converter, counting A/D converter, dual slope A/D converter, A/D converter using 

voltage to frequency and voltage to time conversion, specifications of A/D converters, example of A/D  

converter ICs. 
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UNIT-V 

Semiconductor memories and Programmable logic devices: Memory organization and operation, 

expanding memory size, classification and characteristics of memories, sequential memory, read only 

memory (ROM), read and write memory (RAM), content addressable memory (CAM), charge de coupled 

device memory (CCD), commonly used memory chips, ROM as a PLD, Programmable logic array, 

Programmable array logic, complex Programmable logic devices (CPLDS), Field Programmable Gate Array 

(FPGA). 

 

Suggested Readings: 

1. R. P. Jain, "Modern Digital Electronics", McGraw Hill Education, 2009. 

2. M. M. Mano, "Digital logic and Computer design", Pearson Education India, 2016. 

3. A. Kumar, "Fundamentals of Digital Circuits", Prentice Hall India, 2016. 
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Course Code Course Title Core/Elective 

PC233EE Power Electronics Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 Understand the characteristics and performance of various power electronic devices. 

 Analyse single and three phase controlled rectifier circuits. 

 Understand choppers circuits and AC voltage controllers 

 Understand the performance of single phase and three phase inverter circuits.  

Course Outcomes 

At the end of the course students will be able to 

1. Understand the characteristics and performance of various power electronic devices. 

2. Analyse single and three phase controlled rectifier circuits. 

3. Understand choppers circuits and AC voltage controllers 

4. Understand the performance of single phase inverter circuits.  

5. Analyse the operation of three phase voltage source inverters. 

 

UNIT-I 

Power switching devices: Diode, Thyristor, MOSFET, IGBT: static and dynamic Characteristics; Firing 

circuit for thyristor; Voltage and current commutation of a thyristor; Gate drive circuits for MOSFET and 

IGBT. 

 

UNIT-II 

Thyristor rectifiers: Single-phase half-wave, full-wave and semi controlled rectifiers with R-load and 

highly inductive load; Three-phase half wave, full wave and semi controlled bridge thyristor rectifier with R-

load and highly inductive load; Input current wave shape and power factor. 

 

UNIT-III 

DC-DC Converters: Elementary chopper with an active switch and diode, concepts of duty ratio and 

average voltage, power circuit and operation of buck, boost and buck-boost converters in continuous 

conduction mode, duty ratio control of output voltage. 

AC-AC Converter: Power circuit and operation of single phase AC Voltage Controller with R & RL Load. 

 

UNIT-IV 

Single-phase inverter: Power circuit and operation of single-phase voltage source inverter in square wave 

mode, sinusoidal pulse width modulation (Unipolar and bi-polar), relation between modulation index and 

output voltage. Calculation of performance parameters of inverter. 

 

UNIT-V 

Three-phase inverter: Power circuit and operation of three-phase voltage source inverter in 1800 and 1200 

modes, Bi-polar sinusoidal pulse width modulation, relation between modulation index and output voltage. 

Elementary operation of CSI, Comparison of Voltage Source Inverter and Current Source Inverter. 
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Suggested Readings: 

1. M. H. Rashid, “Power electronics: circuits, devices, and applications”, Pearson Education India, 

2009. 

2. N. Mohan and T. M. Undeland, “Power Electronics: Converters, Applications and Design”, John 

Wiley & Sons, 2007. 

3. R. W. Erickson and D. Maksimovic, “Fundamentals of Power Electronics”, Springer Science & 

Business Media, 2007. 

4. L. Umanand, “Power Electronics: Essentials and Applications”, Wiley India, 2009. 
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Course Code Course Title Core/Elective 

PC261EE Electrical Machines Lab – I Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 30 70 1 

Course Objectives 

 Have knowledge of various parts of an electrical machine. 

 Ability to conduct speed control of different types of DC Motors. 

 Ability to test for characteristics of various generators depending on their type of field excitation. 

 Ability to perform test on Motor-Generator Set. 

 To know the concept of commutation dc machines for conversion of Ac to Dc or Dc to Ac. 

Course Outcomes 

At the end of the course students will be able to 

1. Understand electrical principle, laws, and working of DC machines. 

2. Analyse the construction and characteristics and application of various type of DC generators. 

3. Analyse the construction and characteristics and application of various type of DC motors and 

testing of motors. 

4. Understand electrical principle, laws, and working of 1 phase transformer and losses and also 

conduct various test on the transformer. 

5. Understand the performance of various DC and AC machines 

 

List of Experiments 

1. Magnetization characteristics of a separately excited D.C. generator. 

2. Determination of the load characteristics of shunt generator. 

3. Determination of the load characteristics of compound generator. 

4. Determination of the performance and mechanical characteristics of series motor.  

5. Determination of the performance characteristics of compound motor. 

6. Separation of iron and friction losses and estimation of parameters in D.C. machine. 

7. Speed control of D.C. Shunt motor using shunt field control and armature control methods. 

8. Separation of core losses in a single phase transformer. 

9. To perform Hopkinson’s test on two similar DC shunt machines and hence obtain their efficiencies 

at various loads. 

10. To pre-determine the efficiency of a D.C shunt machine by Swinburne’s test. 

11. To determine the efficiency of the two given dc series machines which are mechanically coupled by 

Field’s Test. 

12. Load test on dc shunt generator. 

13. Open circuit and short circuit test on a single phase transformer. 

14. Load test on a single phase transformer. 

15. Brake test on dc shunt motor  

 

Note: At least ten experiments should be conducted in the Semester. 
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Course Code Course Title Core/Elective 

PC262EE Digital Electronics and Logic Design Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 Identify the different types of number systems and their use. 

 Explain the principle concepts of Digital Logic Design. 

 Implement the logic circuits using Combinational Logic IC’s. 

 Distinguish between the Sequential and Combinational Logic Circuits. 

 Reconstruct the Logic Circuits for real time applications with Combinational Circuits 

 Formulate the Digital Logic Circuit function. 

Design the Logic Circuit using Combinational and Sequential Circuits 

Course Outcomes 

At the end of the course students will be able to: 

1. Understand working of logic families and logic gates. 

2. Design and implement Combinational and Sequential logic circuits. 

3. Understand the process of Analog to Digital conversion and Digital to Analog conversion. 

4. Use PLCs to implement the given logical problem. 

5. Analysis of synchronous and asynchronous counters. 

 

List of Experiments: 

1. Study and operation of IC tester, pulse generator and probe. 

2. Realization of different logic gates. 

3. Realization of inverter using different logic families. 

4. Multiplexer application for logic realization and parallel to serial Conversions. 

5. Synchronous counters.  

6. Asynchronous counters. 

7. Half adder, full adder and subtractor and realization of combinational logic. 

8. A / D converters. 

9. D / A converters. 

10. Experiment on Sample and hold circuit. 

11. Simulation of error detecting codes using VHDL/Verilog/Multisim 

12. Simulation of encoder/decoder using VHDL/Verilog/Multisim 

13. Simulation of flip/flops using VHDL/Verilog/Multisim 

14. Experiment on programmable logic devices(ROM/RAM/PLA/PAL/FPGA) 

 

Note: At least ten experiments should be conducted in the Semester. 

 

Suggested Readings: 

1. R. P. Jain, "Modern Digital Electronics", McGraw Hill Education, 2009. 

2. M. M. Mano, "Digital logic and Computer design", Pearson Education India, 2016. 

3. A. Kumar, "Fundamentals of Digital Circuits", Prentice Hall India, 2016 
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SCHEME OF INSTRUCTION & EXAMINATION 

B.E. (Electronics and Instrumentation Engineering) III – SEMESTER 

 

S. No. 
Course 

Code 
Course Title 

Scheme of 

Instruction 

Scheme of 

Examination 

C
re

d
it

s 

L T P/D 

C
o

n
ta

ct
 

H
rs

/W
k

 

CIE SEE 

D
u

ra
ti

o
n

 

in
 H

rs
 

Theory Courses 

1 MC112CE Environmental Science 2 - - 2 30 70 3 - 

2 MC113PY 
Essence of Indian Traditional 

Knowledge 
2 - - 2 30 70 3 - 

3 HS203MP Industrial Psychology 3 - - 3 30 70 3 3 

4 BS206BZ Biology for Engineers 3 - - 3 30 70 3 3 

5 ES211CE Engineering Mechanics 2 1 - 3 30 70 3 3 

6 ES213ME Energy Sciences and Engineering 2 - - 2 30 70 3 2 

7 PC222EE Electromagnetic Fields 3 - - 3 30 70 3 3 

8 PC223EE Network Theory 3 - - 3 30 70 3 3 

9 PC223EC Analog Electronics 3 - - 3 30 70 3 3 

Practical/ Laboratory Courses 

10 PC253EE 
Computer Aided Instrumentation 
Drawing Lab 

- - 2 2 25 50 3 1 

11 PC253EC Analog Electronics Lab - - 2 2 25 50 3 1 

Total 23 01 04 28 320 730  22 

 
HS: Humanities and Social Sciences BS: Basic Science ES: Engineering Science 

MC: Mandatory Course   PC: Professional Core 

L: Lecture T: Tutorial  P: Practical  D: Drawing 
CIE: Continuous Internal Evaluation  SEE: Semester End Evaluation (Univ. Exam) 

PY: Philosophy, BZ: Biology/ Life Sciences, CE: Civil Engineering, EE: Electrical Engineering,  

MP: Mechanical / Production Engineering, ME: Mechanical Engineering.    

EC: Electronics and Communication Engineering. 

 

Note: 

1. Each contact hour is a clock hour 
2. The duration of the practical class is two hours, however it can be extended wherever necessary, to 

enable the student to complete the experiment. 

3. All the mentioned Mandatory Courses should be offered either in I–Semester or II–Semester only 
from the academic year 2019-2020. 

4. For those of the students admitted during the academic year 2018-2019, since the 

Mandatory Courses were not offered during the I–Semester or II–Semester, they should be offered 
either in III–Semester or IV–Semester of the academic year 2019-2020.  
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Course Code Course Title Core/Elective 

MC112CE Environmental Science Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 - 

Course Objectives 

 To create awareness and impart basic knowledge about the environment and its allied problems. 

 To know the functions of ecosystems. 

 To understand importance of biological diversity. 

 To study different pollutions and their impact on environment.  

 To know social and environment related issues and their preventive measures. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Adopt environmental ethics to attain sustainable development. 

2. Develop an attitude of concern for the environment. 

3. Conservation of natural resources and biological diversity. 

4. Creating awareness of Green technologies for nation’s security. 

5. Imparts awareness for environmental laws and regulations. 

 

UNIT-I  

The Multidisciplinary Nature of Environmental Studies: Definition, scope and importance, need for 

public awareness. 

Natural Resources: Water Resources – Use and over utilization of surface and ground water, flood, drought, 

conflicts over water, Dams: Benefits and Problems. Food Resources –World Food Problems, effects of 

modern agriculture, fertilizer-pesticides problems, water logging, salinity, Forest Resources –Use and over 

exploitation, deforestation & its effect on tribal people. Land Resources –Land Degradation, environmental 

effect of mining, man induced landslides, soil erosion and desertification. Energy Resources –Growing 

energy needs, Renewable and Non-renewable energy resources. 

 

UNIT-II 

Ecosystems: Concept of an ecosystem, Structure and function of an ecosystem, Producers, consumers and 

decomposers, Energy flow in ecosystem, food chains, ecological pyramids, ecological succession, types of 

ecosystems (marine, pond, river, forest, grassland, desert) 

 

UNIT-III 

Biodiversity: Levels of Biodiversity, Bio-geographical classification of India, Value of biodiversity, Threats 

to biodiversity, endangered and endemic species of India, Conservation of biodiversity, global and national 

efforts. 

 

UNIT-IV 

Environmental Pollution: Definition, Causes, effects and control measures of air pollution, water pollution, 

soil pollution, noise pollution, thermal pollution, solid waste management. 

Environment Protection Act: Air, water, forest and wildlife Acts, issues in the enforcement of 

environmental legislation. 
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UNIT-V 

Social Issues and the Environment: Watershed management and environmental ethics. Climate change, 

global warming, acid rain, ozone layer depletion. 

Environmental Disaster Management: Types of disasters, impact of disasters on environment, 

infrastructure, and development. Basic principles of disaster mitigation, disaster management, and 

methodology. Disaster management cycle and disaster management in India. 

 

Field Work:  

 Visit to a local area to document environmental issues- agricultural area/ pond/lake/terrestrial 

ecosystem 

 Visit to a local polluted area- market/slum area/Industrial area/traffic area 

 

Suggested Readings: 

1. A.K. De, Environmental Chemistry, Wiley Eastern Ltd. 

2. E.P. Odum, Fundamentals of Ecology, W.B. Sunders Co., USA. 

3. M.N. Rao and A.K. Datta, Waste Water Treatment, Oxford and IBK Publications. 

4. Benny Joseph, Environmental Studies, Tata McGraw Hill, 2005. 

5. V.K. Sharma, Disaster Management, National Centre for Disaster Management, IIPE,1999. 
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Course Code Course Title Core/Elective 

MC113PY Essence of Indian Traditional Knowledge Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 - 

Course Objectives 

The course is introduced  

 To get a knowledge in Indian Philosophical Foundations. 

 To Know Indian Languages and Literature and the fine arts in India & Their Philosophy. 

 To explore the Science and Scientists of Medieval and Modern India 

Course Outcomes 

After successful completion of the course the students will be able to 

1. Understand philosophy of Indian culture. 

2. Distinguish the Indian languages and literature among difference traditions. 

3. Learn the philosophy of ancient, medieval and modern India. 

4. Acquire the information about the fine arts in India. 

5. Know the contribution of scientists of different eras. 

6. The essence of Yogic Science for Inclusiveness of society. 

 

UNIT – I 

Introduction to Indian Philosophy: Basics of Indian Philosophy, culture, civilization, culture and heritage, 

general characteristics of culture, importance of culture in human literature, Indian culture, Ancient Indian, 

Medieval India, Modern India. 

 

UNIT – II 

Indian Philosophy & Literature: Vedas Upanishads, schools of Vedanta, and other religion Philosophical 

Literature. Philosophical Ideas the role of Sanskrit, significance of scriptures to current society, Indian 

Philosophies, literature of south India. 

Indian languages and Literature-II: Northern Indian languages & Philosophical & cultural & literature. 

 

UNIT – III 

Religion and Philosophy: Religion and Philosophy in ancient India, Religion and Philosophy in Medieval 

India, Religious Reform Movements in Modern India (selected movements only) 

 

UNIT – IV 

Indian Fine Arts & Its Philosophy (Art, Technology & Engineering): Indian Painting, Indian handicrafts, 

Music, divisions of Indian classic music, modern Indian music, Dance and Drama, Indian Architecture 

(ancient, medieval and modern), Science and Technology in Indian, development of science in ancient, 

medieval and modern Indian. 

 

UNIT – V 

Education System in India: Education in ancient, medieval and modern India, aims of education, subjects, 

languages, Science and Scientists of Ancient India, Scientists of Medieval India, Scientists of Modern India. 

The role Gurukulas in Education System, Value based Education. 
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Suggested Readings: 

1. Kapil Kapoor, “Text and Interpretation: The India Tradition’’, ISBN: 81246033375, 2005 

2. “Science in Samskrit”, Samskrita Bharti Publisher, ISBN-13:978-8187276333,2007 

3. NCERT, “Position paper on Arts, Music, Dance and Theatre’’, ISBN 81-7450-494-X, 2006 

4. S. Narain, “Examination in Ancient India”, Arya Book Depot, 1993 

5. Satya Prakash, “Founders of Sciences in Ancient India”, Vijay Kumar Publisher, 1989 

6. M.Hiriyanna, “Essentials of Indian Philosophy”, Motilal Banarsidass Publishers, ISBN-13: 978-

8120810990,2014 

7. Chatterjee. S & Dutta “An Introduction to Indian Philosophy” 
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Course Code Course Title Core/Elective 

HS203MP Industrial Psychology Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The course will introduce the students to 

 To Know Industry Structures and functions. 

 Develop an awareness of the major perspectives underlying the field of Industrial Psychology  

 Understanding for the potential Industrial Psychology has for society and organizations now and in 

the future. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Understanding of key concepts, theoretical perspectives, and trends in industrial psychology. 

2. Evaluate the problems thorough and systematic competency model. 

3. Analyse the problems present in environment and design a job analysis method. 

4. Create a better work environment for better performance. 

5. Design a performance appraisal process and form for the human behavior. 

 

UNIT-I 

Industrial Engineering: Meaning, Definition, Objective, Need, Scope, Evolution and developments. 

Concept of Industrial Engineering, Historical development of Industrial Engineering, main departments of 

Industry. 

Organization Structure: Introduction, Principles of Organization, Organizational theories, 

Departmentalism, Authority, power, Organizational effectiveness, structuring the Organization, 

Organizational change, Organization charts. 

 

UNIT-II 

Motivation, Morale and Behavioural Science: Motivation, Characteristics, Kinds of motivation, Thoughts 

of motivational philosophy, Human needs, Incentive as motivators, Managing Dissatisfaction and frustration, 

Morale, Absenteeism, Behavioural Science.  

Social environment: Group dynamics in Industry Personal psychology, Selection, training, placement, 

promotion, counselling, job motivations, job satisfaction. Special study of problem of fatigue, boredom and 

accidents. 

 

UNIT-III 

Understanding Consumer Behavior: Consumer behaviour, study of consumer preference, effects of 

advertising, Industrial morale: The nature and scope of engineering psychology, its application to industry 

 

UNIT-IV 

Work Methods: Efficiency at work, the concept of efficiency, the work curve, its characteristics, the work 

methods; hours of work, nature of work, fatigue and boredom, rest pauses. The personal factors; age abilities, 

interest, job satisfaction, the working environment, noise, illumination, atmospheric conditions, increasing 

efficiency at work; improving the work methods, Time and motion study, its contribution and failure 

resistance to time and motion studies, need for allowances in time and motion study. 
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UNIT-V 

Work and Equipment Design: Criteria in evaluation of job-related factor, job design, human factors, 

Engineering information, input processes, mediation processes, action processes, methods design, work 

space and its arrangement, human factors in job design. Accident and Safety: The human and economic costs 

of accidents, accident record and statistics, the causes of accidents situational and individual factors related 

to accident reduction. 

 

Suggested Readings: 

1. TR Banga and SC Sharma, Industrial Engineering and Management, Khanna Publishers, 11th Edn., 

2014. 

2. Tiffin, J and McCormic E.J., Industrial Psychology, Prentice Hall, 6th Edn., 1975.  

3. McCormic E.J., Human Factors Engineering and Design, McGraw Hill, 4th Edn.,1976.  

4. Mair, N.R.F., Principles of Human relations  

5. Gilmer, Industrial Psychology 

6. Ghiselli & Brown, Personnel and Industrial Psychology.  

7. Myer, Industrial Psychology.  

8. Dunnete, M.D., Handbook of Industrial and Organizational Psychology.  

9. Blum & Taylor, Industrial Psychology 
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Course Code Course Title Core/Elective 

BS206BZ Biology for Engineers Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

Gain vivid knowledge in the fundamentals and uses of biology, human system and plant system. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Apply biological engineering principles, procedures needed to solve real-world problems. 

2. Understand the fundamentals of living things, their classification, cell structure and biochemical 

constituents. 

3. Apply the concept of plant, animal and microbial systems and growth in real life situations. 

4. Comprehend genetics and the immune system. 

5. Know the cause, symptoms, diagnosis and treatment of common diseases. 

6. Apply basic knowledge of the applications of biological systems in relevant industries. 

 

UNIT-I 

Introduction to Life: Characteristics of living organisms, Basic classification, cell theory, structure of 

prokaryotic and eukaryotic cell, Introduction to Biomolecules: definition, general classification and 

important functions of carbohydrates, lipids, proteins, vitamins and enzymes.  

 

UNIT-II 

Biodiversity: Plant System: basic concepts of plant growth, nutrition, photosynthesis and nitrogen fixation. 

Animal System: Elementary study of digestive, respiratory, circulatory, excretory systems and their 

functions. Microbial System: History, types of microbes, economic importance and control of microbes. 

 

UNIT-III 

Genetics and Evolution: Theories of evolution and Evidences; cell division–mitosis and meiosis; evidence 

of laws of inheritance; variation and speciation; nucleic acids as a genetic material; central dogma; Mendel 

laws, gene and chromosomes. 

 

UNIT-IV 

Human Diseases: Definition, causes, symptoms, diagnosis, treatment and prevention of diabetes, cancer, 

hypertension, influenza, AIDS and Hepatitis. Immunity immunization, antigen – antibody immune response. 

 

UNIT-V 

Biology and its Industrial Applications: Transgenic plants and animals, stem cell and tissue engineering, 

bioreactors, bio pharming, recombinant vaccines, cloning, drug discovery, biological neural networks, 

bioremediation, biofertilizer, biocontrol, biofilters, biosensors, biopolymers, bioenergy, biomaterials, 

biochips, basic biomedical instrumentation. 
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Suggested Readings:  

1. A Text book of Biotechnology, R.C.Dubey, S. Chand Higher Academic Publications, 2013 

2. Diseases of the Human Body, Carol D. Tamparo and Marcia A. Lewis, F.A. Davis Company, 2011. 

3. Biomedical instrumentation, Technology and applications, R. Khandpur, McGraw Hill Professional, 

2004  

4. Biology for Engineers, Arthur T. Johnson, CRC Press, Taylor and Francis, 2011  

5. Cell Biology and Genetics (Biology: The unity and diversity of life Volume I), Cecie Starr, Ralph 

Taggart, Christine Evers and Lisa Starr, Cengage Learning, 2008 

6. Biotechnology Expanding horizon, B.D. Singh, Kalyani Publishers, 2012. 
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Course Code Course Title Core/Elective 

ES211CE Engineering  Mechanics Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 1 - - 30 70 3 

Course Objectives 

The objectives of this course is to impart knowledge of  

 Resolution of forces, equilibrium of force systems consisting of static loads  

 Obtaining centroids and moments of inertia for various regular and irregular areas. 

 Various forces in the axial force members, and to analyse the trusses using various methods,  

 Concept of friction for single and connected bodies. 

 Basic concepts of dynamics, their behavior, analysis and motion bodies 

 Work energy principles and impulse momentum theory and applications to problem solving 

Course Outcomes 

After completing this course, the student will be able to: 

1. Apply the fundamental concepts of forces, equilibrium conditions for static loads.  

2. Determine the centroid and moment of inertia for various sections. 

3. Analyse forces in members of a truss using method of joints and method of sections, analyse friction 

for single and connected bodies. 

4. Apply the basic concepts of dynamics, their behavior, analysis and motion bodies. 

5. Solve problems involving work energy principles and impulse momentum theory. 

 

UNIT – I 

Introduction to Engineering Mechanics: Basic Concepts 

System of Forces: Coplanar Concurrent Forces, Components in Space – Resultant of coplanar and spatial 

systems, Moment of Force and Couple and   its Application to coplanar system 

Equilibrium of Systems of Forces: Free Body Diagrams, Equations of Equilibrium and applications to 

Coplanar System.  

 

UNIT – II 

Centroid: Centroid of simple areas (from basic principles), Centroid of Composite areas. 

Area Moment of Inertia: Definition, Moment of inertia of simple areas (from basic principles), Polar 

Moment of Inertia, Transfer formula, Moment of Inertia of Composite areas. 

Centre of Gravity & Mass moment of Inertia: Centre of gravity and Mass moment of inertia of simple 

bodies (from basic principles). 

 

UNIT-III 

Friction: Theory of friction, Laws of friction, Friction connected to single and connected bodies. Wedge 

friction. 

Analysis of Perfect Frames: (Analytical Method) Types of Frames, Assumptions for forces in members of 

perfect frame, Method of joints and Method of sections for Cantilever Trusses, simply supported Trusses.   

 

UNIT –IV 

Kinematics: Introduction, Motion of particle, Rectilinear and Curvilinear motions, Velocity and 

Acceleration, Types of Rigid body, Angular motion, Fixed axis rotation. 

Kinetics:  Introduction, fundamental equation of kinetics for a particle, D’ Alembert’s principle for particle 

motion, connected system and Fixed Axis Rotation. 
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UNIT – V 

Work - Energy Method: Introduction, Equations for Translation, Work-Energy Applications to Particle 

Motion, Connected System and Fixed Axis Rotation. 

Impulse Momentum Method: Linear impulse momentum, law of conservation of momentum, coefficient 

of restitution, Elastic impact. 

 

Suggested Readings: 

1. Ferdinand L. Singer, Engineering Mechanics, Collins, Singapore, 1975. 

2. Reddy Vijay Kumar K. and K. Suresh Kumar, Singer’s Engineering Mechanics, 2010. 

3. S.S Bhavakatti, Engineering Mechanics, New age International publishers. 

4. Rajeshakharam, S. and Sankarasubrahmanyam, G.,Mechanics, Vikas Publications, 2002. 

5. Junarkar, S.B. and H.J. Shah., Applied Mechanics, Publishers, 2001. 
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Course Code Course Title Core/Elective 

ES213ME Energy Sciences and Engineering Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 2 

Course Objectives 

The objectives of this course is to impart knowledge of 

 Able to identify various sources of energy. 

 Understand the difference between Conventional and renewable energy sources.  

 Identify various storage devices of Energy. 

 Able to estimate the costing of power plant. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Understand the basics of various sources of energy  

2. Analyse the present status of conventional energy sources. 

3. Understand the working principles of Renewable Energy systems 

4. Design and develop waste heat recovery systems. 

5. Relate energy economics, standards and future challenges. 

 

UNIT-I  

Introduction: Various sources of energy, relative merits and demerits, Statistics and prospects of 

conventional and Renewable energy sources. 

 

UNIT-II  

Conventional Energy Sources: Fossil Fuels: Power generation using steam turbine and gas turbine power 

plants, Nuclear Fuels: Parts of reactor core, Nuclear power plant outline, Methods to dispose radioactive 

waste. Hydro Energy: Spillways, Hydroelectric power plant outline. 

 

UNIT-III 

Renewable Energy Systems: Solar Energy – Types of collectors and concentrators, Solar Photo Voltaic 

Cell. Wind Energy – Types of Wind Turbines and their working, geothermal power plant, Biomass 

conversion, Wave Energy power plant, Tidal Energy power plant, Ocean thermal energy power plant. 

 

UNIT-IV 

Storage: Methods to store Mechanical Energy, Electrical Energy, Chemical Energy and Thermal Energy. 

Co-generation &Tri-generation: Definition, application, advantages, classification, saving Potential. Energy 

waste, waste heat recovery classification, advantages and applications, commercially viable waste heat 

recovery devices. 

 

UNIT-V  

Power Plant Economics and Environmental Considerations: Costing, Estimation of power production -

Pollutants and Pollution Standards -Methods of pollution control. Energy Efficiency rating and BEE 

standards, Future energy needs and challenges. 
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Suggested Readings: 

1. Wakil MM, Power Plant Technology, McGraw Hill  

2. P.K. Nag, Power Plant Engineering, McGraw-Hill  

3. G.D. Rai, Non-Conventional Energy Sources, Khanna Publishers 

4. Mili Majumdar, Energy Efficient Buildings in India, Ministry of Non-Conventional Energy Sources. 
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Course Code Course Title Core/Elective 

PC222EE Electromagnetic Fields Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 Review of Vector Calculus  

 Application and apply the various laws of static electrical and magnetic fields 

 Understand the time varying the electrical and magnetic fields 

 Understand the propagation of EM waves 

Course Outcomes 

At the end of the course students will be able to 

1. To understand the basic laws of electromagnetism. 

2. To obtain the electric and magnetic fields for simple configurations under static conditions. 

3. To analyse time varying electric and magnetic fields. 

4. To understand Maxwell’s equation in different forms and different media. 

5. To understand the propagation of EM waves 

 

This course shall have Lectures and Tutorials. Most of the students find difficult to visualize electric and 

magnetic fields. Instructors may demonstrate various simulation tools to visualize electric and magnetic 

fields in practical devices like transformers, transmission lines and machines 

 

UNIT-I 

Review of Vector Calculus: Vector algebra-addition, subtraction, components of vectors, scalar and vector 

multiplications, triple products, three orthogonal coordinate systems (rectangular, cylindrical and spherical). 

Vector calculus-differentiation, partial differentiation, integration, vector operator del, gradient, divergence 

and curl, integral theorems of vectors. Conversion of a vector from one coordinate system to another. 

 

UNIT-II 

Static Electric Field: Coulomb’s law, Electric field intensity, Electrical field due to point charges. Line, 

Surface and Volume charge distributions. Gauss law and its applications. Absolute Electric potential, 

Potential difference, Calculation of potential differences for different configurations. Electric dipole, 

Electrostatic Energy and Energy density 

Conductors, Dielectrics and Capacitance: Current and current density, Ohms Law in Point form, 

Continuity of current, Boundary conditions of perfect dielectric materials. Permittivity of dielectric materials, 

Capacitance, Capacitance of a two wire line, Poisson’s equation, Laplace’s equation, Solution of Laplace and 

Poisson’s equation, Application of Laplace’s and Poisson’s equations with single variable. 

 

UNIT-III 

Static Magnetic Fields: Biot-Savart Law, Ampere Law, Magnetic flux and magnetic flux density, Scalar 

and Vector Magnetic potentials. Steady magnetic fields produced by current carrying conductors. 

Magnetic Forces, Materials and Inductance: Force on a moving charge, Force on a differential current 

element, Force between differential current elements, Nature of magnetic materials, Magnetization and 

permeability, Magnetic boundary conditions, Magnetic circuits, inductances and mutual inductances. 
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UNIT-IV 

Time Varying Fields and Maxwell’s Equations: Faraday’s law for Electromagnetic induction, 

Displacement current, Point form of Maxwell’s equation, Integral form of Maxwell’s equations, Motional 

Electromotive forces. Electrical and Magnetic boundary conditions. 

 

UNIT-V 

Electromagnetic Waves: Derivation of Wave Equation, Uniform Plane Waves, Maxwell’s equation in 

Phasor form, Wave equation in Phasor form, Plane waves in free space and in a homogenous material. Wave 

equation for a conducting medium, Plane waves in lossy dielectrics, Propagation in good conductors, Skin 

effect. Poynting theorem. 

 

Suggested Readings: 

1. M. N. O. Sadiku, “Elements of Electromagnetics”, Oxford University Publication, 2014. 

2. A. Pramanik, “Electromagnetism - Theory and applications”, PHI Learning Pvt. Ltd, New 

Delhi,2009. 

3. A. Pramanik, “Electromagnetism-Problems with solution”, Prentice Hall India, 2012. 

4. G.W. Carter, “The electromagnetic field in its engineering aspects”, Longmans, 1954. 

5. W.J. Duffin, “Electricity and Magnetism”, McGraw Hill Publication, 1980. 

6. W.J. Duffin, “Advanced Electricity and Magnetism”, McGraw Hill, 1968. 

7. E.G. Cullwick, “The Fundamentals of Electromagnetism”, Cambridge University Press, 1966. 

8. B. D. Popovic, “Introductory Engineering Electromagnetics”, Addison-Wesley Educational 

Publishers, International Edition, 1971. 

9. W. Hayt, “Engineering Electromagnetics”, McGraw Hill Education, 2012. 
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Course Code Course Title Core/Elective 

PC223EE Network Theory Core 

Prerequisite 

Contact Hours per Week 

CIE SEE Credits L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To acquire knowledge in circuits and to understand the fundamentals of derived circuit laws. 

 To understand theorems, steady state and transient analysis of single phase and 3-phase circuits.  

 To analyse the two port networks and to acquire the knowledge of coupled circuits. 

Course Outcomes 

At the end of this course students will be able to: 

1. Classify the circuit elements and also evaluate the current, voltage in DC network with & without 

network theorems. 

2. Analyse the DC steady state & transient responses of R, L, C circuits. 

3. Evaluate the AC steady state response of R, L, C networks and explain the different configuration of 

AC circuits. 

4. Explain the Resonance in the circuits, coupled circuits and different 3-phase system, also measure 

the power in 3-phase system. 

5. Analyse the Two port networks. 

 

UNIT -I  

Network Elements: Active elements, dependent and independent sources, passive elements –RLC and 

Magnetic Energy stored in inductance and capacitance. D.C. Circuit analysis. Superposition theorem. 

Thevenin's and Norton's theorem. Maximum Power transfer theorem. Star-delta transformation.  

 

UNIT-II  

Response of RLC Circuits: Formulation of integro differential equations in RLC networks, I duality, Initial 

conditions. Response of RL, RC, RLC networks subjected to internal energy. Response of networks to 

impulse, step, ramp, exponential and sinusoidal excitations. Transient and steady state response. Response to 

arbitrary inputs by convolution.  

 

UNIT - III  

Steady state response of RLC networks: Average and RMS value of periodic time function. Steady state 

sinusoidal response of RL, RC, RLC network notation, vector l i representation, series, parallel and series 

parallel network. Active and reactive power.  

 

UNIT-IV  

Resonance: Series parallel resonance, Bandwidth, Q-factor. Coupled circuit -Analysis of circuits with 

mutual inductance. Three phase circuits. Generation of 3 phase voltages, star - delta connections -solution of 

3 phase balanced circuits. Power measured by two wattmeter method.  

 

UNIT V  

Two port parameters: Impedance, Admittance, transmission -Hybrid parameters of two port passive 

networks, their inter relationships. Terminated two ports. Inter connection of two ports.  
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Suggested Readings:  

1. Van Valkenburg-Network Analysis-Prentice Hall of lndia-3rd Edn.1992  

2. H. Hayt, E Kimmerley-Engineering Circuit Analysis-McGraw Hill, 5th Edition.  

3. Sudhakar, Shyam Mohan S Palli, Network Analysis, Tata McGraw Hill.  

4. Robert L Boylested, “Introductory Circuit Analysis”, Pearson Education, 2018 
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Course Code Course Title Core/Elective 

PC223EC Analog Electronics Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 Study the characteristics of diode in forward and reverse bias and applications of diodes. 

 Describe the construction and working of Bipolar Junction Transistor in various modes and JFET. 

 Familiarize with feedback concepts and identify various types of feedback amplifiers. 

  Study the importance of power amplifiers and Oscillators. 
 Understand the operation and applications of op-amps. 

Course Outcomes 

At the end of the course students will be able to 

1. Interpret the characteristics and apply diode models to analyse various applications of diodes  

2. Discriminate the BJT configurations to recognize appropriate transistor configuration for any 

given application and design the biasing circuits with good stability 
3. Analyse and compare feedback amplifiers. 

4. Distinguish various classes of Power Amplifiers. 

5. Analyse the operation of OPAMP and its applications 

 

UNIT-I 

P-N junction characteristics, V-I characteristics, Avalanche breakdown, Zener diode, Applications of Diodes 

as rectifiers. Filters (L, C), LED, photodiode. Basic Clipping and clamping circuits using diodes. (One level 

only) 

 

UNIT-II 

Bipolar Junction Transistor - V-I characteristics, JFET - I-V characteristics, and various configurations (such 

as CE/CS, CB/CG, CC/CD) and their features. Small signal models of BJT and JFET. Analysis of BJT as an 

amplifier, estimation of voltage gain, current gain, input resistance, output resistance. 

Transistor Biasing: Fixed bias, collector to base bias, self-bias, thermal stability, heat sinks 

 

UNIT-III 

Concept of Feedback - positive and negative, Feedback topologies: Voltage series, current series, voltage 

shunt, current shunt, effect of feedback on gain, bandwidth etc., and concept of stability. (Qualitative 

treatment only) 

 

UNIT-IV 

Oscillators: Barkhausen criterion, RC oscillators (phase shift, Wien bridge), LC oscillators (Hartley, 

Colpitts), CRYSTAL Oscillator. (Qualitative treatment only) 

Power Amplifiers: Various classes of operation (Class A, B, and AB), their power efficiency and distortion 

(Qualitative treatment only) 

 

UNIT-V 

OP-AMP Block diagram, Ideal OP-AMP, DC and AC Characteristics, Inverting and Non-Inverting 

Amplifiers, Adder/Subtractor, Integrator, Differentiator, Comparator, Zero crossing detector, Square and 

Triangular wave generators, Peak detector, Sample and Hold circuit and Precision Rectifiers 
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Suggested Readings: 

1. Jacob Millman, Christos C. Halkias, and Satyabrata Jit, Electronic Devices and Circuits, 3rd ed., 
McGraw Hill Education, 2010. 

2. S Salivahanan, N Kumar, and A Vallavaraj, Electronic Devices and Circuits, 2nd ed., McGraw Hill 

Education, 2007. 
3. Jacob Milliman and Herbert Taub, “Pulse, Digital and Switching Waveforms”,3rd Edition. 

4. A.Anand Kumar “Pulse and Digital circuits”. 

5. Ramakanth A. Gayakwad, “Op-Amps and Linear Integrated Circuits” Pearson,2018, 4th edition 
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Course Code Course Title Core/Elective 

PC253EE Computer Aided Instrumentation Drawing Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 To understand the terminology of electrical circuit with components and Process Instrumentation 

(P&ID) diagram. 

 To be able to familiarize with P and ID symbols. 

 To acquire knowledge on various Electrical and Instrumentation Engineering Software’s. 

Course Outcomes 

At the end of this course the students will be able to: 

1. Identify and draw different components of electrical and Instrumentation systems 

2. Draw different control and wiring diagrams. 

3. Draw PI diagrams of process instrumentation system. 

 

Drawing of the following using Electrical CADD / Corel Draw / MS Word / PPT/Visio 

 

List of Experiments: 

 

1. Lines, Arcs, Curves, Shapes, Filling of objects, Object editing & Transformation. 

2. Electrical, Electronic & Electro – mechanical symbols. 

3. House – wiring diagrams and layout. 

4. Simple power and control circuit diagrams. 

5. P& ID symbols (seven main groups are: equipment, piping, vessels, heat exchangers, pumps, 

instruments, and valves) 

6. A typical Flow control system 

7. A typical Pressure control system. 

8. A typical Temperature control system. 

9. A typical Level control system 

10. Instrument Line Symbols for: Instrument and device connections at process measurement points/ 

Connections to instrument power supplies/ Signals between measurement and control instruments 

and functions. 

 

Suggested Readings: 

1. K,B. Raina, S.K. Bhattacharya, Electrical Design, Estimating and Costing, Wiley Eastern Ltd., 1991. 

2. Nagrath, Kothari, Electrical Machines, Tata McGraw Hill Publishing Company Ltd., 2000. 

3. A.K. Sawhney, A Course in Electrical Machines Design, Dhanpat Rai and Sons, 1996. 

4. B. G. Lipták, Instrument Engineers Handbook: Process measurement and Analysis Volume 1, CRC 

Publication, 2003 
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Course Code Course Title Core/Elective 

PC253EC Analog Electronics Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 Designing basic circuits of rectification with and without filters using diodes 

 Designing wave shaping circuit using diodes. 

 Designing of single and multistage amplifier circuits. 

 Demonstrate negative feedback in amplifier circuits and positive feedback in Oscillators 

 Design of controllers. 

Course Outcomes 

1. Calculate ripple factor, efficiency and % regulation of rectifier circuits 

2. Analyse feedback amplifiers and op-amp oscillator circuits 

3. Design single, and multi-stage amplifier, wave shaping and controller circuits 

4. Understand the characteristics of electronics devices 

5. Design of P, PI and PID controllers using op-amps. 

 

List of Experiments: 

1. Characteristics of Silicon, Germanium and Zener Diode in forward bias and reverse bias 

2. Application of diode as a full wave rectifier with and without filters. Calculation of Ripple factor, 

voltage regulation and efficiency with various loads 

3. Static characteristics of BJT in CE configuration 

4. Static characteristics of MOSFET in CS configuration 

5. Frequency response of Single and two stage BJT amplifier in CE configuration 

6. Frequency response of Single and two stage MOSFET amplifier in CS configuration 

7. Inverting amplifier using op-amp. 

8. Non-inverting amplifier using op-amp. 

9. Instrumentation amplifier. 

10. Design of integrator and differentiator using op-amp. 

11. RC Phase Oscillator and Wein Bridge Oscillator using op-amp. 

12. A/D converters. 

13. Clipping circuits  

14. Clamping Circuits.   

15. Monostable Multivibrator using op-amp. 

16. Generation of triangular and square wave using op-amp. 

17. Design of P, PI and PID controller using op-amp. 

18. Design of Lead/lag compensator using op-amp 

 

Note: At least ten experiments should be conducted in the Semester 

 

Suggested Readings: 

1. Paul B. Zbar, Albert P. Malvino, Michael A. Miller, Basic Electronics, A text- Lab Manual, 7th 

Edition. Mc- Graw- Hill Higher Education 2001.    

2. D Roy Choudhary, Shail B Jain, Linear Integrated circuits, New Age International Publishers, 2007. 
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SCHEME OF INSTRUCTION & EXAMINATION 

B.E. (Electronics and Instrumentation Engineering) IV – SEMESTER 

 

S. No. 
Course 

Code 
Course Title 

Scheme of 

Instruction 

Scheme of 

Examination 

C
re

d
it

s 

L T P/D 

C
o

n
ta

ct
 

H
rs

/W
k

 

CIE SEE 

D
u

ra
ti

o
n

 

in
 H

rs
 

Theory Courses 

1 MC111PO Indian Constitution 2 - - 2 30 70 3 - 

2 HS201EG 
Effective Technical 

Communication in English 
3 - - 3 30 70 3 3 

3 HS202CM Finance and Accounting 3 - - 3 30 70 3 3 

4 BS207MT 
Mathematics – III (Probability & 

Statistics) 
3 - - 3 30 70 3 3 

5 ES212ME 
Elements of Mechanical 

Engineering 
3 - - 3 30 70 3 3 

6 PC232EE 
Digital Electronics and Logic 

Design 
3 - - 3 30 70 3 3 

7 PC233EE Power Electronics 3 - - 3 30 70 3 3 

8 PC234EE Transducers Engineering 3 - - 3 30 70 3 3 

Practical/ Laboratory Courses 

9 PC262EE 
Digital Electronics and Logic 

Design Lab 
- - 2 2 25 50 3 1 

10 PC263EE Transducers Engineering Lab - - 2 2 25 50 3 1 

 23 - 04 27 290 660  23 

 

 
HS: Humanities and Social Sciences BS: Basic Science ES: Engineering Science 
MC: Mandatory Course   PC: Professional Core 
L: Lecture T: Tutorial  P: Practical  D: Drawing 

CIE: Continuous Internal Evaluation  SEE: Semester End Evaluation (Univ. Exam) 

PO: Political Science, EG: English, CM: Commerce, MT: Mathematics, EE: Electrical Engineering,  

ME: Mechanical Engineering.   

 

Note: 

1. Each contact hour is a clock hour 
2. The duration of the practical class is two hours, however it can be extended wherever necessary, to 

enable the student to complete the experiment. 

3. All the mentioned Mandatory Courses should be offered either in I–Semester or II–Semester only 
from the academic year 2019-2020. 

4. For those of the students admitted during the academic year 2018-2019, since the 

Mandatory Courses were not offered during the I–Semester or II–Semester, they should be offered 
either in III–Semester or IV–Semester of the academic year 2019-2020.  

5. The students have to undergo a Summer Internship of two-week duration after IV–Semester and 

credits will be awarded in VII–Semester after evaluation. 
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Course Code Course Title Core/Elective 

MC111PO Indian Constitution Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 - 

Course Objectives 

 To create awareness among students about the Indian Constitution. 

 To acquaint the working conditions of union, state, local levels, their powers and functions. 

 To create consciousness in the students on democratic values and principles articulated in the 

constitution.  

 To expose the students on the relations between federal and provincial units. 

 To divulge the students about the statutory institutions. 

Course Outcomes 

After completing this course, the student will 

1. Know the background of the present constitution of India. 

2. Understand the working of the union, state and local levels. 

3. Gain consciousness on the fundamental rights and duties. 

4. Be able to understand the functioning and distribution of financial resources between the centre and 

states. 

5. Be exposed to the reality of hierarchical Indian social structure and the ways the grievances of the 

deprived sections can be addressed to raise human dignity in a democratic way. 

 

UNIT-I 

Evolution of the Indian Constitution: 1909 Act, 1919 Act and 1935 Act. Constituent Assembly: 

Composition and Functions; Fundamental features of the Indian Constitution. 

 

UNIT-II 

Union Government: Executive-President, Prime Minister, Council of Minister 

State Government: Executive: Governor, Chief Minister, Council of Minister 

Local Government: Panchayat Raj Institutions, Urban Government 

 

UNIT-III 

Rights and Duties: Fundamental Rights, Directive principles, Fundamental Duties 

 

UNIT-IV 

Relation between Federal and Provincial units: Union-State relations, Administrative, legislative and 

Financial, Inter State council, NITI Ayog, Finance Commission of India 

 

UNIT-V 

Statutory Institutions: Elections-Election Commission of India, National Human Rights Commission, 

National Commission for Women 

 

 

 

 

 

 



Faculty of Engineering, O.U.  AICTE Model Curriculum with effect from Academic Year 2019-20 

24 

Suggested Readings: 

1. Abhay Prasad Singh & Krishna Murari, Constitutional Government and Democracy in India, 

Pearson Education, New Delhi, 2019 

2. D.D. Basu, Introduction to the constitution of India, Lexis Nexis, New Delhi 

3. Subhash Kashyap, Our Parliament, National Book Trust, New Delhi  

4. Peu Ghosh, Indian Government &Politics, Prentice Hall of India, New Delhi  

5. B.Z. Fadia & Kuldeep Fadia, Indian Government &Politics, Lexis Nexis, New Delhi 
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Course Code Course Title Core/Elective 

HS201EG Effective Technical Communication in English Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

To expose the students to: 

 Features of technical communication 

 Types of professional correspondence 

 Techniques of report writing 

 Basics of manual writing 

 Aspects of data transfer and presentations. 

Course Outcomes 

On successful completion of the course, the students would be able to: 

1. Handle technical communication effectively 

2. Use different types of professional correspondence 

3. Use various techniques of report writing 

4. Acquire adequate skills of manual writing 

5. Enhance their skills of information transfer and presentations   

 

UNIT I 

Definition and Features of Technical communication: Definition and features of technical communication 

(precision, relevance, format, style, use of visual aids), Differences between general writing and technical 

writing, Types of technical communication (oral and written) 

 

UNIT II 

Technical Writing-I (Official correspondence): Emails, IOM, Business letters, Business proposals. 

 

UNIT III 

Technical writing-II (Reports): Project report, Feasibility report, Progress report, Evaluation report. 

 

UNIT IV 

Technical writing- III (Manuals): Types of manuals, User manual, Product manual, Operations manual. 

 

UNIT V 

Information Transfer and Presentations: Non-verbal (bar diagram, flow chart, pie chart, tree diagram) to 

verbal (writing), Verbal (written) to non-verbal, Important aspects of oral and visual presentations. 
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Suggested readings: 

1. Raman, Meenakshi & Sharma, Sangeeta. (2015). Technical Communication: Principles and 

Practice(3rd ed.). New Delhi, OUP.  

2. Rizvi, Ashraf, M. (2017).Effective Technical Communication(2nd ed.). New Delhi, Tata McGraw 

Hill Education. 

3. Sharma, R. C., & Mohan, Krishna. (2017). Business Correspondence and Report Writing: A 

Practical Approach to Business & Technical Communication (4th ed.). New Delhi, Tata McGraw 

Hill Education. 

4. Tyagi, Kavita &Misra, Padma. (2011). Advanced technical communication. New Delhi, PHI 

Learning. 

5. Jungk, Dale. (2004). Applied writing for technicians. New York, McGraw-Hill Higher Education. 
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Course Code Course Title Core/Elective 

HS202CM Finance and Accounting Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The course will introduce the students  

 To provide basic understanding of Financial and Accounting aspects of a business unit 

 To provide understanding of the accounting aspects of business 

 To provide understanding of financial statements 

 To provide the understanding of financial system  

 To provide inputs necessary to evaluate the viability of projects 

 To provide the skills necessary to analyse the financial statements  

 

Course Outcomes 

After successful completion of the course the students will be able to 

1. Evaluate the financial performance of the business unit. 

2. Take decisions on selection of projects. 

3. Take decisions on procurement of finances. 

4. Analyse the liquidity, solvency and profitability of the business unit. 

5. Evaluate the overall financial functioning of an enterprise. 

 

UNIT-I 

Basics of Accounting: Financial Accounting–Definition- Accounting Cycle – Journal - Ledger and Trial 

Balance-Cash Book-Bank Reconciliation Statement (including Problems) 

 

UNIT-II 

Final Accounts: Trading Account-Concept of Gross Profit- Profit and Loss Account-Concept of Net Profit-

Balance Sheet (including problems with minor adjustments) 

 

UNIT-III 

Financial System and Markets: Financial System-Components-Role-Considerations of the investors and 

issuers- Role of Financial Intermediaries. Financial Markets-Players- Regulators and instruments - Money 

Markets Credit Market- Capital Market (Basics only) 

 

UNIT-IV 

Basics of Capital Budgeting techniques: Time Value of money- Compounding- Discounting- Future Value 

of single and multiple flows- Present Value of single and multiple Flows- Present Value of annuities- 

Financial Appraisal of Projects– Payback Period, ARR- NPV, Benefit Cost Ratio, IRR (simple ratios). 

 

UNIT-V 

Financial statement Analysis: Financial Statement Analysis- Importance-Users-Ratio Analysis-liquidity, 

solvency, turnover and profitability ratios. 
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Suggested Readings: 

1. Satyanarayana. S.V. and Satish. D., Finance and Accounting for Engineering, Pearson Education 

2. Rajasekharan, Financial Accounting, Pearson Education 

3. Sharma.S.K. and Rachan Sareen, Financial Management, Sultan Chand 

4. Jonathan Berk, Fundamentals of Corporate Finance, Pearson Education 

5. Sharan, Fundamentals of Financial Management, Pearson Education    
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Course Code Course Title Core/Elective 

BS207MT Mathematics – III (Probability & Statistics) Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To introduce the solution methodologies for second order Partial Differential Equations with 

applications in engineering 

 To provide an overview of probability and statistics to engineers 

Course Outcomes 

After completing this course, the student will be able to: 

1. Solve field problems in engineering involving PDEs. 

2. They can also formulate and solve problems involving random variables and apply statistical 

methods for analysing experimental data. 

 

UNIT-I: Introduction of Probability, Conditional probability, Theorem of Total probability, Baye’s 

Theorem and its applications, Random variables, Types of random variables, Probability mass 

function and Probability density function, Mathematical expectations. 

 

UNIT-II: Discrete probability distributions: Binomial and Poisson distributions, Mean, variance, 

moment generating function and evaluation of statistical parameters for these distributions, 

Moments, skewness and Kurtosis. 

 
UNIT-III: Continuous probability distributions, Uniform, Exponential and Normal distributions, 

Mean, variance, moment generating function and evaluation of statistical parameters for these  

distributions 

 
UNIT-IV: Curve fitting by the method of least squares:  Fitting of straight lines, second degree 

parabolas and more general curves, Correlation, regression and Rank correlation. Test of 

significance: Large sample test for single proportion, difference of proportions, single mean, 

difference of means, and difference of standard deviations.  

 
UNIT-V: Test for single mean, difference of means and correlation coefficients, test for ratio of 

variances,  Chi-square test for goodness of fit and independence of attributes. 

 

Suggested Readings: 

 
1.  R.K.Jain & Iyengar, “Advanced Engineering Mathematics”, Narosa Publications. 

2.  B.S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, 2000. 

3.  P.Sivaramakrishna Das & C.Vijaya Kumar, “Engineering Mathematics” , Pearson India 

 Education  Services Pvt. Ltd. 

4.  N.P. Bali & M. Goyal, “A Text Book of Engineering Mathematics”, Laxmi Publications, 

 2010. 

5.  S.C.Gupta & V.K.Kapoor, “Fundamentals of Mathematical Statistics” , S.Chand Pub. 

6.  P. G. Hoel, S. C. Port & C. J. Stone,  “Introduction to Probability Theory”, Universal  Book 

 Stall, 2003. 

7.  W. Feller,  “An Introduction to Probability Theory and its Applications”, Vol. 1, Wiley, 

 1968. 
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Course Code Course Title Core/Elective 

ES212ME Elements of Mechanical Engineering Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To learn certain fundamental topics related to mechanical engineering 

 To understand and applications of thermodynamics. 

 To understand the working principles of IC engines, gas turbines, hydraulic turbines and pumps. 

 To understand the basic modes of heat transfer     

 To familiarize the design and working principles of transmission Systems and various manufacturing 

processes. 

Course Outcomes 

1. State and differentiate various classifications of IC engines and reciprocating air compressors with 

specific focus on similarities and differences between (i) 2 stroke and 4 stroke engines and (ii) CI 

and SI engines. Subsequently, the student would be able to compute the performance parameters of 

the engines and gas turbines. 

2. Compare various types of heat transfer, analyse the governing equations, understand the applications 

of heat exchangers and solve related problems  

3. Demonstrate the working principles of hydraulic turbines and pumps  

4. Classify different types of power transmission systems like gears, gear trains, belts, ropes etc. with 

emphasis on their kinematic mechanisms and solve related problems  

5. Understand various manufacturing processes like, welding, , machining, etc. and recognize their 

suitability for manufacturing of different industrial products  

 

UNIT-I  

IC Engines: Working of four stroke and two stroke petrol and diesel engine with p-V diagrams, valve 

timing diagram, calculation of indicated power, brake power, specific fuel consumption, mechanical and 

thermal efficiencies.  

Gas Turbines: Classification, calculation of efficiency of simple open gas turbine cycle (joule cycle/ 

Brayton cycle) and applications. 

 

UNIT-II  

Heat Transfer: Basic modes of heat transfer, Fourier's law of conduction, Newton's law of cooling, Stefan-

Boltzmann law of radiation. One dimensional steady state conduction heat transfer through plane walls 

without heat generation.  

Heat exchangers: Classification and application of heat exchangers in industry, derivation of LMTD in 

parallel and counter-flow heat exchangers and problems 

 

UNIT-III 

Hydraulic turbines: Classification, working principle, calculation of overall efficiencies of Pelton wheel 

and Francis turbines. 

Hydraulic pumps: definition and classifications 

Reciprocating pump: classification, working principle and limitations. 

Centrifugal pump: classification, working principle and limitations 
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UNIT-IV  

Power Transmission Elements: Gears: Definitions and uses of Spur, helical &Bevel gears.  

Gear trains: Classifications and simple problems on simple/compound &Reverted gear train. 

Belt drives: Definitions of velocity ratio, creep and slip, open and cross belt drives. 

 

UNIT-V  

Basic Manufacturing Processes:  

Welding: Definitions and method of soldering, brazing and welding and differences. Brief description of 

Arc welding and Oxy- Acetylene welding. 

Machining: Working mechanism of Lathe, Milling and grinding machines.  

Additive Manufacturing: introduction to 3D printing and applications. 

 

Suggested Readings:  

1. R.K. Rajput "Thermal Engineering", Laxmi Publications, 2005  

2. C. Sachdeva "Fundamentals of Engineering Heat and Mass transfer", Wiley Eastern Ltd,2004.  

3. P.N. Rao "Manufacturing Technology", Vol. 1 &2, Tata McGraw Hill  

publishing co, 2010.  

4. S.S. Rattan, "Theory of Machines", Tata McGraw Hill, New Delhi 2010. 

5. Bansal, R.K. Fluid Mechanics and Hydraulic Machines, Laxmi publications(p)ltd. Delhi,1995 
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Course Code Course Title Core/Elective 

PC232EE Digital Electronics and Logic Design Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 Understand and apply the Boolean algebra and arithmetic circuits. 

 Apply combinational digital circuits for logic functions 

 Logic gates, memory, including CMOS gates, flip-flops, arrays, and programmable logic. 

 Design tools, both manual and computerized, for design, optimization, and test of logic circuits. 

Course Outcomes 

At the end of the course students will be able to 

1. Understand and apply the Boolean algebra, including CMOS gates and arithmetic circuits. 

2. Apply combinational digital circuits for logic functions 

3. Use the concepts of Boolean Algebra for the analysis & design of sequential logic circuits  

4. Design various A/D and D/A converters 

5. Design various logic gates starting from simple ordinary gates to complex programmable logic 

devices & arrays. 

 

UNIT-I 

Fundamentals of Digital Systems and logic families: Digital signals, digital circuits, AND, OR, NOT, 

NAND, NOR and Exclusive-OR operations, Boolean algebra, examples of IC gates, number systems-binary, 

signed binary, octal hexadecimal number, binary arithmetic, one's and two’s complements arithmetic, codes, 

error detecting and correcting codes, characteristics of digital lCs, digital logic families, TTL, Schottky TTL 

and CMOS logic, interfacing CMOS and TTL, Tri-state logic. 

 

UNIT-II 

Combinational Digital Circuits: Standard representation for logic functions, K-map representation, 

simplification of logic functions using K-map, minimization of logical functions. Don’t care conditions, 

Multiplexer, De-Multiplexer/Decoders, Adders, Subtractors, BCD arithmetic, carry look ahead adder, serial 

adder, ALU, elementary ALU design, popular MSI chips, digital comparator, parity checker/generator, code 

converters, priority encoders, decoders/drivers for display devices-M method of function realization. 

 

UNIT-III 

Sequential circuits and systems: A 1-bit memory, the circuit properties of Bistable latch, the clocked SR 

flip flop, J, K, T and D-type flip flops, applications of flip-flops, shift registers, applications of shift registers, 

serial to parallel converter, parallel to serial converter, ring counter, sequence generator, 

ripple(Asynchronous) counters, synchronous counters, counters design using flip flops, special counter IC’s, 

asynchronous sequential counters, applications of counters. 

 

UNIT-IV 

A/D and D/A Converters: Digital to analog converters: weighted resistor/converter, R-2R Ladder D/A 

converter, specifications for D/A converters, examples of D/A converter lCs, sample and hold circuit, analog 

to digital converters: quantization and encoding, parallel comparator A/D converter, successive 

approximation A/D converter, counting A/D converter, dual slope A/D converter, A/D converter using 

voltage to frequency and voltage to time conversion, specifications of A/D converters, example of A/D  

converter ICs. 
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UNIT-V 

Semiconductor memories and Programmable logic devices: Memory organization and operation, 

expanding memory size, classification and characteristics of memories, sequential memory, read only 

memory (ROM), read and write memory(RAM), content addressable memory (CAM), charge de coupled 

device memory (CCD), commonly used memory chips, ROM as a PLD, Programmable logic array, 

Programmable array logic, complex Programmable logic devices (CPLDS), Field Programmable Gate Array 

(FPGA). 

 

Suggested Reading: 

1. R. P. Jain, "Modern Digital Electronics", McGraw Hill Education, 2009. 

2. M. M. Mano, "Digital logic and Computer design", Pearson Education India, 2016. 

3. A. Kumar, "Fundamentals of Digital Circuits", Prentice Hall India, 2016. 
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Course Code Course Title Core/Elective 

PC233EE Power Electronics Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 Understand the characteristics and performance of various power electronic devices. 

 Analyse single and three phase controlled rectifier circuits. 

 Understand choppers circuits and AC voltage controllers 

 Understand the performance of single phase and three phase inverter circuits.  

Course Outcomes 

At the end of the course students will be able to 

1. Understand the characteristics and performance of various power electronic devices. 

2. Analyse single and three phase controlled rectifier circuits. 

3. Understand choppers circuits and AC voltage controllers 

4. Understand the performance of single phase inverter circuits.  

5. Analyse the operation of three phase voltage source inverters. 

 

UNIT-I 

Power switching devices: Diode, Thyristor, MOSFET, IGBT: static and dynamic Characteristics; Firing 

circuit for thyristor; Voltage and current commutation of a thyristor; Gate drive circuits for MOSFET and 

IGBT. 

 

UNIT-II 

Thyristor rectifiers: Single-phase half-wave, full-wave and semi controlled rectifiers with R-load and 

highly inductive load; Three-phase half wave, full wave and semi controlled bridge thyristor rectifier with R-

load and highly inductive load; Input current wave shape and power factor. 

 

UNIT-III 

DC-DC Converters: Elementary chopper with an active switch and diode, concepts of duty ratio and 

average voltage, power circuit and operation of buck, boost and buck-boost converters in continuous 

conduction mode, duty ratio control of output voltage. 

AC-AC Converter: Power circuit and operation of single phase AC Voltage Controller with R & RL Load. 

 

UNIT-IV 

Single-phase inverter: Power circuit and operation of single-phase voltage source inverter in square wave 

mode, sinusoidal pulse width modulation (Unipolar and bi-polar), relation between modulation index and 

output voltage. Calculation of performance parameters of inverter. 

 

UNIT-V 

Three-phase inverter: Power circuit and operation of three-phase voltage source inverter in 1800 and 1200 

modes, Bi-polar sinusoidal pulse width modulation, relation between modulation index and output voltage. 

Elementary operation of CSI, Comparison of Voltage Source Inverter and Current Source Inverter. 
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Suggested Readings: 

1. M. H. Rashid, “Power electronics: circuits, devices, and applications”, Pearson Education India, 

2009. 

2. N. Mohan and T. M. Undeland, “Power Electronics: Converters, Applications and Design”, John 

Wiley & Sons, 2007. 

3. R. W. Erickson and D. Maksimovic, “Fundamentals of Power Electronics”, Springer Science & 

Business Media, 2007. 

4. L. Umanand, “Power Electronics: Essentials and Applications”, Wiley India, 2009. 
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Course Code Course Title Core/Elective 

PC234EE Transducer Engineering Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The objectives of the course are to impart knowledge of the: 

 To be able to understand different types of Transducers, their characteristics and         applications. 

 To learn and understand the standards of calibration of measuring devices. 

Course Outcomes 

After the completion of the course, the student will be able to: 

1. Describe various static and dynamic characteristics of measuring system 

2. Classify transducers. 

3. Use inductive and capacitive transducer for various sensing applications 

4. Discuss temperature and pressure standards for calibrations 

5. Use temperature and pressure transducer for various sensing applications 

 

UNIT-I 

Introduction to measurement system (MS) static characteristics of MS: linearity, Hysteresis, Threshold, 

Repeatability, Reliability and maintainability, Span, Calibration. Dynamic characteristics of M.S. - Zero 

order, first order instruments and their responses for impulse, step, ramp & sinusoidal Inputs and frequency 

response of above Instruments. 

 

UNIT-II 

Resistive Transducer: Classification of transducers, Basic requirements of transducers, Variable resistance 

transducers; Potentiometers, Strain gauge (SG), types of SG, derivation of gauge factor, Bridge 

Configuration, compensation, Application of SGs. 

 

UNIT-Eli 

Variable capacitive transducers: Capacitance, Principles, Capacitance displacement transducers, 

Capacitive hygrometer, and capacitive proximity transducers.  

Variable inductive transducers: Linear variable differential transformer, Rotary variable differential 

transformer. 

 

UNIT-IV 

Measurement of temperature: Standards for calibration of temp. Temperature measuring devices, types of 

filled in system thermometers — liquid in glass, vapour pressure, bimetallic on solid rod thermometer 

Resistance temperature detectors, thermostat thermocouple, pyrometers, IC temp. Detectors. 

 

UNIT-V 

Measurement of pressure: various elastic elements for pressure measurement. Diaphragms — flat and 

corrugated type — deflection of diaphragm due to pressure — Bourdon tube — bellows — capsule — 

Transduction method — Potentiometric, SG, variable reluctance type, LVDT type transducers for measuring 

pressure. Non-electrical type of measurements — dead weight gauges and manometers force balance 

transducers, High pressure measurements, vacuum measurements, MC Leod gauge, Ktudcn gauge, thermal 

conductivity gauge & Ionization gauge. 
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Suggested Readings: 

1. C.S. Rangan, G.R. Sarma, V.S.V. Mani, Instrumentation Devices Systems, Tata McGraw Hill 

Publication, 1983.Mani Sharma. 

2. DVS Murthy, Transducers and Instrumentation, Prentice Hall of India (P) Ltd., 2000. 

3. A.H. Sawhney, A Course in Electrical; & Electronics Measurement and Instrumentation, Dhanpat 

Rai & Co., Delhi, 1999. 

4. B.Nakra and Chowdary, Instrumentation Measurement and Analysis Tata Mc-Graw Hill Publication, 

2nd Edition, 2003. 
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Course Code Course Title Core/Elective 

PC262EE Digital Electronics and Logic Design Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 Identify the different types of number systems and their use. 

 Explain the principle concepts of Digital Logic Design. 

 Implement the logic circuits using Combinational Logic IC’s. 

 Distinguish between the Sequential and Combinational Logic Circuits. 

 Reconstruct the Logic Circuits for real time applications with Combinational Circuits 

 Formulate the Digital Logic Circuit function. 

 Design the Logic Circuit using Combinational and Sequential Circuits 

Course Outcomes 

At the end of the course students will be able to: 

1. Understand working of logic families and logic gates. 

2. Design and implement Combinational and Sequential logic circuits. 

3. Understand the process of Analog to Digital conversion and Digital to Analog conversion. 

4. Use PLCs to implement the given logical problem. 

5. Analysis of synchronous and asynchronous counters. 

 

List of Experiments: 

1. Study and operation of IC tester, pulse generator and probe. 

2. Realization of different logic gates. 

3. Realization of inverter using different logic families. 

4. Multiplexer application for logic realization and parallel to serial Conversions. 

5. Synchronous counters.  

6. Asynchronous counters. 

7. Half adder, full adder and subtractor and realization of combinational logic. 

8. A / D converters. 

9. D / A converters. 

10. Experiment on Sample and hold circuit. 

11. Simulation of error detecting codes using VHDL/Verilog/Multisim 

12. Simulation of encoder/decoder using VHDL/Verilog/Multisim 

13. Simulation of flip/flops using VHDL/Verilog/Multisim 

14. Experiment on programmable logic devices(ROM/RAM/PLA/PAL/FPGA) 

 

Note: At least ten experiments should be conducted in the Semester. 

 

Suggested Readings: 

1. R. P. Jain, "Modern Digital Electronics", McGraw Hill Education, 2009. 

2. M. M. Mano, "Digital logic and Computer design", Pearson Education India, 2016. 

3. A. Kumar, "Fundamentals of Digital Circuits", Prentice Hall India, 2016 
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Course Code Course Title Core/Elective 

PC263EE Transducers Engineering Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 30 70 1 

Course Objectives 

 To experimentally verify the principle and characteristics of various transducers. 

 To learn and understand the measurement of non-electrical quantities with the use of suitable 

transducers 

Course Outcomes 

After completing this course, the student will be able to: 

1. Measure temperature by RTD, thermistor and Thermocouple. 

2. Measure linear and angular displacement using LVDT, capacitive and inductive transducers. 

3. Measure speed and toque by using suitable transducers. 

4. Demonstrate the performance characteristics of various transducers. 

 

List of Experiments 

 

1. Measurement of speed by magnetic pickup 

2. Measurement of temperature by (a) Thermistor's (b) Thermocouple 

3. Study and calibration of strain gauge 

4. Measurement of speed and torque using Opto Electronic Sensor 

5. Measurement of pressure by bellows 

6. Measurement of Displacement by Capacitive pickup 

7. Measurement of Displacement by Light dependent resistor. 

8. Level Measuring System 

9. Study and Calibration of LVDT 

10. Study and Calibration of RTD 

11. Measurement of displacement by inductive pickup 

 

Note: At least 10 experiments should be conducted in the semester. 

 

Suggested Reading: 

1. DVS Murthy, Transducers and Instrumentation, Prentice Hall of India (P) Ltd., 2000. 

2. A.H. Sawhney, A Course in Electrical; & Electronics Measurement and Instrumentation, Dhanpat 

Rai & Co., Delhi, 1999. 
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SCHEME OF INSTRUCTION & EXAMINATION 

B.E. (Information Technology) III – SEMESTER 

 

S. No. 
Course 

Code 
Course Title 

Scheme of 

Instruction 

Scheme of 

Examination 

C
re

d
it

s 

L T P/D 

C
o

n
ta

ct
 

H
rs

/W
k

 

CIE SEE 

D
u

ra
ti

o
n

 

in
 H

rs
 

Theory Courses 

1 MC111PO Indian Constitution 2 - - 2 30 70 3 - 

2 HS201EG 
Effective Technical 

Communication in English 
3 - - 3 30 70 3 3 

3 HS202CM Finance and Accounting 3 - - 3 30 70 3 3 

4 BS207MT 
Mathematics- III (Probability & 
Statistics) 

3 - - 3 30 70 3 3 

5 ES214EC Basic Electronics 3 - - 3 30 70 3 3 

6 ES216EC Digital Electronics 3 - - 3 30 70 3 3 

6 PC221IT Data Structures 3 - - 3 30 70 3 3 

7 PC222IT 
Mathematical Foundations of 

Information Technology 
3 - - 3 30 70 3 3 

Practical/ Laboratory Courses 

8 ES251EC Basic Electronics Lab - - 2 2 25 50 3 1 

9 PC252IT Data Structures Lab - - 2 2 25 50 3 1 

10 PC253IT IT Workshop Lab - - 2 2 25 50 3 1 

 23 - 06 29 285 640  24 

 
HS: Humanities and Social Sciences BS: Basic Science ES: Engineering Science 

MC: Mandatory Course   PC: Professional Core 
L: Lecture T: Tutorial  P: Practical  D: Drawing 

CIE: Continuous Internal Evaluation  SEE: Semester End Evaluation (Univ. Exam) 

PO: Political Science, EG: English, CM: Commerce, MT: Mathematics,  

EC: Electronics and Communication Engineering, IT: Information Technology 

 

Note: 

1. Each contact hour is a clock hour 
2. The duration of the practical class is two hours, however it can be extended wherever necessary, to 

enable the student to complete the experiment. 

3. All the mentioned Mandatory Courses should be offered either in I–Semester or II–Semester only 
from the academic year 2019-2020. 

4. For those of the students admitted during the academic year 2018-2019, since the 

Mandatory Courses were not offered during the I–Semester or II–Semester, they should be offered 

either in III–Semester or IV–Semester of the academic year 2019-2020.  
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Course Code Course Title Core/Elective 

MC111PO Indian Constitution Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 - 

Course Objectives 

 To create awareness among students about the Indian Constitution. 

 To acquaint the working conditions of union, state, local levels, their powers and functions. 

 To create consciousness in the students on democratic values and principles articulated in the 

constitution.  

 To expose the students on the relations between federal and provincial units. 

 To divulge the students about the statutory institutions. 

Course Outcomes 

After completing this course, the student will 

1. Know the background of the present constitution of India. 

2. Understand the working of the union, state and local levels. 

3. Gain consciousness on the fundamental rights and duties. 

4. Be able to understand the functioning and distribution of financial resources between the centre and 

states. 

5. Be exposed to the reality of hierarchical Indian social structure and the ways the grievances of the 

deprived sections can be addressed to raise human dignity in a democratic way. 

 

UNIT-I 

Evolution of the Indian Constitution: 1909 Act, 1919 Act and 1935 Act. Constituent Assembly: 

Composition and Functions; Fundamental features of the Indian Constitution. 

 

UNIT-II 

Union Government: Executive-President, Prime Minister, Council of Minister 

State Government: Executive: Governor, Chief Minister, Council of Minister 

Local Government: Panchayat Raj Institutions, Urban Government 

 

UNIT-III 

Rights and Duties: Fundamental Rights, Directive principles, Fundamental Duties 

 

UNIT-IV 

Relation between Federal and Provincial units: Union-State relations, Administrative, legislative and 

Financial, Inter State council, NITI Ayog, Finance Commission of India 

 

UNIT-V 

Statutory Institutions: Elections-Election Commission of India, National Human Rights Commission, 

National Commission for Women 
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Suggested Readings: 

1. Abhay Prasad Singh & Krishna Murari, Constitutional Government and Democracy in India, 

Pearson Education, New Delhi, 2019 

2. D.D. Basu, Introduction to the constitution of India, Lexis Nexis, New Delhi 

3. Subhash Kashyap, Our Parliament, National Book Trust, New Delhi  

4. Peu Ghosh, Indian Government &Politics, Prentice Hall of India, New Delhi  

5. B.Z. Fadia & Kuldeep Fadia, Indian Government &Politics, Lexis Nexis, New Delhi 
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Course Code Course Title Core/Elective 

HS201EG Effective Technical Communication in English Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

To expose the students to: 

 Features of technical communication 

 Types of professional correspondence 

 Techniques of report writing 

 Basics of manual writing 

 Aspects of data transfer and presentations. 

Course Outcomes 

On successful completion of the course, the students would be able to: 

1. Handle technical communication effectively 

2. Use different types of professional correspondence 

3. Use various techniques of report writing 

4. Acquire adequate skills of manual writing 

5. Enhance their skills of information transfer and presentations   

 

UNIT I 

Definition and Features of Technical communication: Definition and features of technical communication 

(precision, relevance, format, style, use of visual aids), Differences between general writing and technical 

writing, Types of technical communication (oral and written) 

 

UNIT II 

Technical Writing-I (Official correspondence): Emails, IOM, Business letters, Business proposals. 

 

UNIT III 

Technical writing-II (Reports): Project report, Feasibility report, Progress report, Evaluation report. 

 

UNIT IV 

Technical writing- III (Manuals): Types of manuals, User manual, Product manual, Operations manual. 

 

UNIT V 

Information Transfer and Presentations: Non-verbal (bar diagram, flow chart, pie chart, tree diagram) to 

verbal (writing), Verbal (written) to non-verbal, Important aspects of oral and visual presentations. 

 

Suggested readings: 

1. Raman, Meenakshi & Sharma, Sangeeta. (2015). Technical communication: Principles and Practice, 3rd 

Edition, New Delhi. 

2. Rizvi,Ashraf, M. (2017). Effective Technical Communication (2nd ed.). New Delhi,Tata McGraw Hill 

Education. 

3. Sharma, R. C., & Mohan, Krishna. (2017). Business Correspondence and Report Writing: A Practical 

Approach to Business & Technical Communication (4th ed.). New Delhi, Tata McGraw Hill Education. 

4. Tyagi, Kavita &Misra, Padma. (2011). Advanced Technical Communication. New Delhi, PHI Learning. 

5. Jungk, Dale. (2004). Applied Writing for Technicians. New York, McGraw-Hill Higher Education. 
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Course Code Course Title Core/Elective 

HS202CM Finance and Accounting Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The course is introduced   

 To provide basic understanding of Financial and Accounting aspects of a business unit 

 To provide understanding of the accounting aspects of business 

 To provide understanding of financial statements 

 To provide the understanding of financial system  

 To provide inputs necessary to evaluate the viability of projects 

 To provide the skills necessary to analyse the financial statements  

Course Outcomes 

After successful completion of the course the students will be able to 

1. Evaluate the financial performance of the business unit. 

2. Take decisions on selection of projects. 

3. Take decisions on procurement of finances. 

4. Analyse the liquidity, solvency and profitability of the business unit. 

5. Evaluate the overall financial functioning of an enterprise. 

 

UNIT-I 

Basics of Accounting: Financial Accounting–Definition- Accounting Cycle – Journal - Ledger and Trial 

Balance-Cash Book-Bank Reconciliation Statement (including Problems) 

 

UNIT-II 

Final Accounts: Trading Account-Concept of Gross Profit- Profit and Loss Account-Concept of Net Profit-

Balance Sheet (including problems with minor adjustments) 

 

UNIT-III 

Financial System and Markets: Financial System-Components-Role-Considerations of the investors and 

issuers- Role of Financial Intermediaries. Financial Markets-Players- Regulators and instruments - Money 

Markets Credit Market- Capital Market (Basics only) 

 

UNIT-IV 

Basics of Capital Budgeting techniques: Time Value of money- Compounding- Discounting- Future Value 

of single and multiple flows- Present Value of single and multiple Flows- Present Value of annuities- 

Financial Appraisal of Projects– Payback Period, ARR- NPV, Benefit Cost Ratio, IRR (simple ratios). 

 

UNIT-V 

Financial statement Analysis: Financial Statement Analysis- Importance-Users-Ratio Analysis-liquidity, 

solvency, turnover and profitability ratios. 
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Suggested Readings: 

1. Satyanarayana. S.V. and Satish. D., Finance and Accounting for Engineering, Pearson Education 

2. Rajasekharan, Financial Accounting, Pearson Education 

3. Sharma.S.K. and Rachan Sareen, Financial Management, Sultan Chand 

4. Jonathan Berk, Fundamentals of Corporate Finance, Pearson Education 

5. Sharan, Fundamentals of Financial Management, Pearson Education    
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Course Code Course Title Core/Elective 

BS207MT Mathematics – III (Probability & Statistics) Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To introduce the solution methodologies for second order Partial Differential Equations with 

applications in engineering 

 To provide an overview of probability and statistics to engineers 

Course Outcomes 

After completing this course, the student will be able to: 

1. Solve field problems in engineering involving PDEs. 

2. They can also formulate and solve problems involving random variables and apply statistical 

methods for analysing experimental data. 

 

UNIT-I: Introduction of Probability, Conditional probability, Theorem of Total probability, Baye’s 

Theorem and its applications, Random variables, Types of random variables, Probability mass 

function and Probability density function, Mathematical expectations. 

 

UNIT-II: Discrete probability distributions: Binomial and Poisson distributions, Mean, variance, 

moment generating function and evaluation of statistical parameters for these distributions, 

Moments, Skewness and Kurtosis. 

 
UNIT-III: Continuous probability distributions, Uniform, Exponential and Normal distributions, 

Mean, variance, moment generating function and evaluation of statistical parameters for these  

distributions 

 

UNIT-IV: Curve fitting by the method of least squares:  Fitting of straight lines, second degree 

parabolas and more general curves, Correlation, regression and Rank correlation. Test of 

significance: Large sample test for single proportion, difference of proportions, single mean, 

difference of means, and difference of standard deviations.  

 

UNIT-V: Test for single mean, difference of means and correlation coefficients, test for ratio of 

variances,  Chi-square test for goodness of fit and independence of attributes. 

 

Suggested Rading: 

 
1.  R.K.Jain & Iyengar, “Advanced Engineering Mathematics”, Narosa Publications. 

2.  B.S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, 2000. 

3.  P.Sivaramakrishna Das & C.Vijaya Kumar, “Engineering Mathematics” , Pearson India 

 Education  Services Pvt. Ltd. 

4.  N.P. Bali & M. Goyal, “A Text Book of Engineering Mathematics”, Laxmi Publications, 

 2010. 

5.  S.C.Gupta & V.K.Kapoor, “Fundamentals of Mathematical Statistics” , S.Chand Pub. 

6.  P. G. Hoel, S. C. Port & C. J. Stone,  “Introduction to Probability Theory”, Universal  Book 

 Stall, 2003. 

7.  W. Feller,  “An Introduction to Probability Theory and its Applications”, Vol. 1, Wiley, 

 1968. 
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Course Code Course Title Core/Elective 

ES214EC Basic Electronics Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The objectives of this course is to impart knowledge of 

 To understand the characteristics of diodes and transistor configurations  

 To understand the design concepts of biasing of BJT and FET  

 To understand the design concepts of feedback amplifiers and oscillators  

 To study the design concepts of OP Amp and data converters  

Course Outcomes 

After completing this course, the student will be able to: 

1. Study and analyse the rectifiers and regulator circuits.  

2. Study and analyse the performance of BJTs, FETs on the basis of their operation and working.  

3. Ability to analyse & design oscillator circuits.  

4. Ability to analyse different logic gates & multi-vibrator circuits.  

5. Ability to analyse different data acquisition systems  

 

UNIT-I 

PN Junction Diode:Characteristics, Half wave rectifier, Full wave rectifier, filters, ripple, regulation, TIF 

and efficiency, Zener diode and Zener diode regulators. CRT construction and CRO applications 

 

UNIT-II 

Transistors: BJT construction and working, modes of operation, configurations of BJT (CB, CE, CC), small 

signal h-parameter model of CE, CE amplifier analysis. Construction and working of JFET, V-I 

characteristics of JFET. 

 

UNIT-III 

Feedback concepts: Types of negative feedback – modification of gain, bandwidth, input and output 

impedances, applications. 

Oscillators: RC Phase shift, Wein bridge, LC and crystal Oscillators (Qualitative treatment only). 

 

UNIT-IV 

Operational Amplifier: OP-AMP Block diagram, Ideal OP-AMP, DC and AC Characteristics, Inverting 

and Non-Inverting Amplifiers, Adder/Subtractor, Integrator, Differentiator. 

Logic gate circuits - Introduction to Digital systems- AND, NAND, NOR, XOR gates, Binary half adder, 

full adder. 

 

UNIT-V 

Data Acquisition Systems: Construction and Operation of transducers- Strain guage LVDT, Thermocouple, 

Instrumentation systems. 

Data Converters: R-2R Ladder DAC, Successive approximation and Flash ADC. 
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Suggested Readings: 

1. Robert Boylestad L. and Louis Nashelsky, Electronic Devices and Circuit Theory, PHI, 2007  

2. Helfrick D and David Cooper, Modern Electronic Instrumentation and Measurements Techniques, 

1st edition, Prentice Hall of India, 2006.  

3. Salivahanan, Suresh Kumar and Vallavaraj, Electronic Devices and Circuits, 2nd edition, Tata 

McGraw-Hill, 2010.  
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Course Code Course Title Core/Elective 

ES216EC Digital Electronics Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To learn the principles of digital hardware and support given by it to the software. 

 To explain the operation and design of combinational and arithmetic logic circuits. 

 To design hardware for real world problems. 

Course Outcomes 

At the end of this course the students will be able to 

1. Understand the deign process of digital hardware, use Boolean algebra to minimize the logical 

expressions and optimize the implementation of logical functions. 

2. Understand the number representation and design combinational circuits like adders, MUX etc. 

3. Design Combinational circuits using PLDS and write Verilog HDL code for basic gates and 

combinational circuits. 

4. Analyse sequential circuits using flip-flops and design registers, counters. 

5. Represent a sequential circuit using Finite State machine and apply state minimization techniques 

to design a FSM 

 

UNIT – I  

Design Concepts: Digital Hardware, Design process, Design of digital hardware. Introduction to logic 

circuits – Variables and functions, Logic gates and networks. Boolean algebra, Synthesis using gates, Design 

examples. Optimized implementation of logic functions using K-Map and Quine-McCluskey Tabular 

method 

 

UNIT – II 

Number representation: Addition and Subtraction of signed and unsigned numbers. 

Combinational circuit building blocks: Half adder, Full adder, Multiplexers. Decoders. Encoders. Code 

converters, BCD to 7-segment converter, Arithmetic comparator circuits. 

 

UNIT – III 

Design of combinational circuits using Programmable Logic Devices (PLDs): General structure of a 

Programmable Array Logic (PAL), Programmable Logic Arrays (PLAs), Structure of CPLDs and FPGAs, 2-

input and 3-input lookup tables(LUTs)  

Introduction to Verilog HDL: Verilog code for basic logic gates, adders, decoders 

 

UNIT – IV  

Sequential Circuits: Basic Latch, Gated SR Latch, gated D Latch, Master-Slave edge triggered flip-flops, T 

Flip-flop, JK Flip-flop, Excitation tables. Registers, Counters, Verilog code for flip-flops 

 

UNIT – V  

Synchronous Sequential Circuits: Basic Design Steps, Finite State machine(FSM) representation using 

Moore and Mealy state models, State minimization, Design of FSM for Sequence Generation and Detection, 

Algorithmic State Machine charts. 
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Suggested Readings: 

1. Moris Mano and Michael D CIletti, Digital Design, Pearson, fourth edition,2008 
2. Zvi Kohavi, Switching and Finite Automata Theory, 3rd ed., Cambridge University Press-New Delhi, 

2011. 

3. R. P Jain, Modern Digital Electronics,4th ed., McGraw Hill Education (India) Private Limited, 2003 
4. Ronald J.Tocci, Neal S. Widmer &Gregory L.Moss, “Digital Systems: Principles and Applications,” 

PHI, 10/e, 2009. 

5. Samir Palnitkar, “Verilog HDL A Guide to Digital Design and Synthesis,” 2nd Edition, Pearson 

Education, 2006. 
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Course Code Course Title Core/Elective 

PC221IT Data Structures Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To develop proficiency in the specification, representation, and implementation of abstract data 

types and data structures. 

 To discuss the linear and non-linear data structures and their applications.  

 To introduce the creation, insertion and deletion operations on binary search trees and balanced 

binary search trees.  

 To introduce various internal sorting, searching techniques and their time complexities  

Course Outcomes 

After completing this course, the student will be able to: 

1. Implement linear, non-linear data structures and balanced binary trees  

2. Understand the basic data structures arrays and linked lists. 

3. Analyse time complexity of both iterative and recursive functions. 

4. Define ADT necessary for solving problems based on Stacks and Queues. 

5. Develop solutions using binary trees, advanced search trees, tries and graphs. 

6. Use hash functions and handle collisions. 

7. Understand various kinds of sorting techniques and apply appropriate techniques for solving a given 

problem. 

 

UNIT-I 

Introduction to C++ and Algorithms: Object oriented Design, Data Abstraction and Encapsulation, Basics 

of C++: Program organization in C++, Input/output in C++, Classes and Constructors, Access Modifiers, 

Dynamic Memory Allocation in C++, Templates in C++, Exception Handling. 

Algorithms: Introduction, Algorithm Specifications, Recursive Algorithms, Performance Analysis of an 

algorithm- Time and Space Complexity, Asymptotic Notations. 

 

UNIT-II 

Arrays: Abstract Data Types and the C++ Class, Array as an Abstract Data Type, Polynomial Abstract Data 

Type, Sparse Matrices, Representation of Arrays, String Abstract Data Type. 

Stacks and Queues: Templates in C++, Stack Abstract Data Type, Queue Abstract Data type, Sub typing 

and Inheritance in C++, Evaluation of Expressions. 

 

UNIT-III 

Linked Lists: Singly Linked Lists and Chains, Representing Chains in C++, Template Class Chain, Circular 

Lists, Available Space Lists, Linked Stacks and Queues, Polynomials, Doubly Linked Lists. 

Hashing: Static Hashing, Hash Tables, Hash Functions, Overflow Handling, Theoretical Evaluation of 

Overflow Techniques 

 

UNIT-IV 

Trees: Introduction, Binary Trees, Binary Tree Traversal and Tree Iterators, Copying Binary Trees, 

Threaded Binary Trees, Heaps, Efficient Binary Search Trees: AVL Trees. 
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UNIT-V 

Sorting and Searching: Insertion sort, Quick sort, Best computing time for Sorting, Merge sort, Heap sort, 

shell sort, Sorting on Several Keys, List and Table Sorts, Summary of Internal Sorting, Linear and Binary 

Search algorithms 

Graphs: Graph Abstract Data Type, Elementary Graph operations (DFS and BFS), Minimum Cost Spanning 

Trees (Prim’s and Kruskal’s Algorithms). 

 

Suggested readings: 

1. Ellis Horowitz, Dinesh Mehta, S. Sahani. Fundamentals of Data Structures in C++, Universities 

Press. 2007. 

2. Data Structures with C++ by John R. Hubbard (Schaum’s Outlines Series) 2001 

3. Mark Allen Weiss, Data Structures and Algorithm Analysis in C++, Pearson Education 2006. 

4. Michael T. Goodrich, Roberto Tamassia, David Mount, Data Structures and Algorithms in C++, 

Wiley India Pvt. Ltd, 2004.  
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Course Code Course Title Core/Elective 

PC222IT Mathematical Foundations of Information Technology Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To explain with examples, the basic terminology of functions, relations, and sets.  

 To perform the operations associated with sets, functions, and relations. 

 To relate practical examples to the appropriate set, function, or relation model, and interpret the 

associated operations and terminology in context.  

 To describe the importance and limitations of predicate logic.  

 To relate the ideas of mathematical induction to recursion and recursively defined structures.  

 To use Graph Theory for solving problems. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Illustrate by examples the basic terminology of functions, relations, and sets and demonstrate 

knowledge of their associated operations.  

2. Understand basics of counting, apply permutations and combinations to handle different types of objects. 

3. Describe and use recursively-defined relationships to solve problems using generating functions. 

4. Analyse semi group, monoid group and abelian group with suitable examples and appreciate group theory 

applications in computer arithmetic. 

5. Demonstrate in practical applications the use of basic counting principles of permutations, 

combinations, inclusion/exclusion principle and the pigeonhole methodology. 

6. Represent and Apply Graph theory in solving computer science problems 

 

UNIT-I  

Mathematical Logic: Statements and notations, Connectives, Well-formed formulas, Truth Tables, 

tautology, equivalence implication, Normal forms, Quantifiers, universal quantifiers. Predicates: Predicative 

logic, Free & Bound variables, Rules of inference, Consistency, proof of contradiction, Automatic Theorem 

Proving.  

 

UNIT-II  

Relations: Properties of Binary Relations, equivalence, transitive closure, compatibility and partial ordering 

relations, Lattices, Hasse diagram. Functions: Inverse Function Composition of functions, recursive 

Functions, Lattice and its Properties, Algebraic structures: Algebraic systems Examples and general 

properties, Semi groups and monads, groups sub groups' homomorphism, Isomorphism. 

 

UNIT-III  

Elementary Combinatorics: Basis of counting, Combinations & Permutations, with repetitions, 

Constrained repetitions, Binomial Coefficients, Binomial Multinomial theorems, the principles of Inclusion – 

Exclusion. Pigeon hole principles and its application. 

 

UNIT-IV 

Recurrence Relation: Generating Functions, Function of Sequences Calculating Coefficient of generating 

function, Recurrence relations, Solving recurrence relation by substitution and Generating funds. 

Characteristics solution of in homogeneous Recurrence Relation.  
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UNIT-V  

Graph Theory: Representation of Graph, DFS, BFS, Spanning Trees, planar Graphs. Graph Theory and 

Applications, Basic Concepts Isomorphism and Sub graphs, Multi graphs and Euler circuits, Hamiltonian 

graphs, Chromatic Numbers. 

 

Suggested Readings: 

1. Elements of Discrete Mathematics- A Computer Oriented Approach- C L Liu, D P Mohapatra. Third 

Edition, Tata McGraw Hill. 

2. Discrete Mathematics for Computer Scientists & Mathematicians, J.L. Mott, A. Kandel, T.P. Baker, 

PHI.  

3. Discrete Mathematics and its Applications, Kenneth H. Rosen, Fifth Edition.TMH.  

4. Discrete Mathematical Structures Theory and Application-Malik & Sen, Cengage.  

5. Discrete Mathematics with Applications, Thomas Koshy, Elsevier 

6. Logic and Discrete Mathematics, Grass Man & Trembley, Pearson Education 
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Course Code Course Title Core/Elective 

ES251EC Basic Electronics Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 To understand the characteristics of diodes and transistor configurations  

 To understand the design concepts of biasing of BJT and FET  

 To understand the design concepts of feedback amplifiers and oscillators  

 To study the design concepts of OP Amp and data converters  

Course Outcomes 

After completing this course, the student will be able to: 

1. Ability to design diode circuits & understand the application of Zener diode.  

2. Ability to analyse characteristics of BJTs & FETs.  

3. Ability to understand the different oscillator circuits.  

4. Ability to understand operation of HWR & FWR circuits with & without filters.  

5. Ability tom design Analog-to-Digital converters & Digital-to-Analog converters. 

 

List of Experiments:  

1. CRO-Applications, Measurements of R, L and C using LCR meter, Colour code method and 

soldering practice.  

2. Characteristics of Semiconductors diode (Ge,Si and Zener)  

3. Static Characteristics of BJT-Common Emitter  

4. Static Characteristics of BJT-Common Base  

5. Static Characteristics of FET  

6. RC-Phase Shift Oscillator  

7. Hartley and Colpitts Oscillators  

8. Common Emitter Amplifier  

9. Astable Multivibrator  

10. Full-wave rectifier with and without filters using BJT  

11. Operational Amplifier Applications  

12. Strain Gauge Measurement  

13. Analog-to-Digital and Digital to Analog Converters  

 

Suggested Reading:  

1. Maheshwari and Anand, Laboratory Experiments and PSPICE Simulations in Analog Electronics, 

1st edition, Prentice Hall of India, 2006.  

2. David Bell A., Laboratory Manual for Electronic Devices and Circuits, Prentice Hall of India, 2001. 
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Course Code Course Title Core/Elective 

PC252IT Data StructuresLab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 To develop skills to design and analyse simple linear and nonlinear data structures, such as stacks, 

queues and lists and their applications.  

 To gain programming skills to implement sorting and searching algorithms.  

 To Strengthen the ability to identify and apply the suitable data structures for the given real world 

problem  

 To Gain knowledge in practical applications of data structures 

Course Outcomes 

After completing this course, the student will be able to: 

1. Implement various data structures using arrays, linked lists. 

2. Develop ADT necessary for solving problems based on Stacks and Queues. 

3. Implement binary trees, general tree structures, advanced search trees, heaps, graphs. 

4. Implement hash functions and handle collisions. 

5. Implement various kinds of sorting techniques and apply appropriate techniques for solving a given 

problem. 

 

List of Programs: 

1. Write a C++ program for the implementation of Array ADT 

2. Write a C++ program for the implementation of String ADT 

3. Write a C++ program to implement the following using array 

a) Stack ADT    b) Queue ADT 

4. Write a C++ program to implement the following using a single linked list 

a) Stack ADT    b) Queue ADT 

5. Write a C++ program for evaluation of Infix to postfix conversion, evaluation of postfix expression. 

6. Write a C++ program to implement polynomial arithmetic using linked list. 

7. Write a C++ program to perform following operations: 

a) Insert an element into a binary search tree 

b) Delete an element from a binary search tree 

c) Search for a key element in a binary search tree  

8. Write a C++ program to implement all the functions of a dictionary(ADT) using hashing 

9. Write C++ program for the implementation of tree traversals on Binary Trees 

10. Write C++ program to perform following operations 

a) Insertion into B- tree  b)    Deletion into B- tree 

11. Write C++ program to perform following operations 

a) Insertion into AVL tree  b)    Deletion into AVL tree 

12. Write C++ program for the implementation of bfs and dfs for a given Graph 

13. Write C++ program to implement Kruskal’s algorithm to generate a minimum spanning tree. 

14. Write C++ program to implement Prim’s algorithm to generate a minimum spanning tree 

15. Write C++ program to implement searching algorithms. 

16. Write C++ program for implementing the following sorting methods 

a) Selection sort   b) Quick sort   c) shell sort   d) Merge sort e) Heap sort 
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Course Code Course Title Core/Elective 

PC253IT IT Workshop Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 To learn programming of python with a focus of basic structure. 

 To gain programming skills of python using function and OOP concept. 

 To gain practical knowledge of MATLAB toolkit along with operations in matrices and plotting 2D 

graph. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Implement basic syntax in python. 

2. Analyse and implement different kinds of OOP concept in real world problems. 

3. Implement  MATLAB operations and graphic functions. 

 

List of Programming Exercises: 

1. Python Variables, Executing Python from the Command Line, Editing Python Files, Python 

Reserved Words. 

2. Comments, Strings and Numeric Data Types, Simple Input and Output.  

3. Control Flow and Syntax, Indenting, if Statement, Relational Operators, Logical Operators, Bit Wise 

Operators, while Loop, break and continue, for Loop, Lists, Tuples, Sets, Dictionaries. 

4. Functions: Passing parameters to a Function, Variable Number of Arguments, Scope, Passing 

Functions to a Function, Mapping Functions in a Dictionary, Lambda, Modules, Standard Modules.  

5. OOP concepts: Classes, File Organization, Special Methods, Inheritance, Polymorphism, Special 

Characters, Character Classes, Quantifiers, Dot Character, Greedy Matches, Matching at Beginning 

or End, Match Objects, Compiling Regular Expressions. 

6. MATLAB Menus, Toolbars, Computing with MATLAB, Script Files and the Editor/Debugger, 

MATLAB help System.  

7. MATLAB controls: Relational Logical Variables. Conditional Statements: if – else – elseif, switch 2 

10. Loops: for – while – break, continue. User-Defined Functions. 

8. Arrays, Matrices and Matrix Operations Debugging MATLAB Programs.  Working with Data Files, 

and Graphing Functions: XY Plots – Sub-plots.  

 

Suggested Readings:  

1. Mark Summerfield,” Programming in Python  

2. A Complete introduction to the Python Language”, Addison-Wesley Professional, 2009. 

3. Martin C. Brown,” PYTHON: The Complete Reference”, McGraw-Hill, 2001.  

4. W.J. Palm III, Introduction to MATLAB 7 for Engineers, McGraw-Hill International Edition, 2005. 

5. Wesley J Chun,” Core Python Applications Programming”, Prentice Hall, 2012.  

6. Allen B Downey,” Think Python”, O’Reilly, 2012. 

7. Stormy Attaway, “MATLAB: A Practical Introduction to Programming and Problem Solving”.3 rd 

Edition. 
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SCHEME OF INSTRUCTION & EXAMINATION 

B.E. (Information Technology) IV – SEMESTER 

 

S. No. 
Course 

Code 
Course Title 

Scheme of 

Instruction 

Scheme of 

Examination 

C
re

d
it

s 

L T P/D 

C
o

n
ta

ct
 

H
rs

/W
k

 

CIE SEE 

D
u

ra
ti

o
n

 

in
 H

rs
 

Theory Courses 

1 MC112CE Environmental Sciences 2 - - 2 30 70 3 - 

2 MC113PY 
Essence of Indian Traditional 

Knowledge 
2 - - 2 30 70 3 - 

3 HS204ME Operations Research 3 - - 3 30 70 3 3 

4 BS206BZ Biology for Engineers 3 - - 3 30 70 3 3 

5 ES215EC Signals and Systems 3 - - 3 30 70 3 3 

6 PC231IT JAVA Programming 3 - - 3 30 70 3 3 

7 PC232IT Database Systems  3 - - 3 30 70 3 3 

8 PC233IT 
Computer Organization and 

Microprocessor 
3 - - 3 30 70 3 3 

9 PC234IT Data Communications 3 - - 3 30 70 3 3 

Practical/ Laboratory Courses 

10 PC261IT Microprocessor Lab - - 2 2 25 50 3 1 

11 PC262IT JAVA Programming Lab - - 2 2 25 50 3 1 

12 PC263IT Database Systems Lab - - 2 2 25 50 3 1 

 25 - 06 31 345 780  24 

 

 
HS: Humanities and Social Sciences BS: Basic Science ES: Engineering Science 
MC: Mandatory Course   PC: Professional Core 

L: Lecture T: Tutorial  P: Practical  D: Drawing 
CIE: Continuous Internal Evaluation  SEE: Semester End Evaluation (Univ. Exam) 

PY: Philosophy, BZ: Biology/ Life Sciences, CE: Civil Engineering, IT: Information Technology 

EC: Electronics and Communication Engineering, ME: Mechanical Engineering.    

 

Note: 

1. Each contact hour is a clock hour 
2. The duration of the practical class is two hours, however it can be extended wherever necessary, to 

enable the student to complete the experiment. 

3. All the mentioned Mandatory Courses should be offered either in I–Semester or II–Semester only 
from the academic year 2019-2020. 

4. For those of the students admitted during the academic year 2018-2019, since the 

Mandatory Courses were not offered during the I–Semester or II–Semester, they should be offered 

either in III–Semester or IV–Semester of the academic year 2019-2020.  
5. The students have to undergo a Summer Internship of two-week duration after IV–Semester and 

credits will be awarded in V–Semester after evaluation. 

 
 

 



Faculty of Engineering, O.U.  AICTE Model Curriculum with effect from Academic Year 2019-20 

20 

 

 

Course Code Course Title Core/Elective 

MC112CE Environmental Science Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 - 

Course Objectives 

 To create awareness and impart basic knowledge about the environment and its allied problems. 

 To know the functions of ecosystems. 

 To understand importance of biological diversity. 

 To study different pollutions and their impact on environment.  

 To know social and environment related issues and their preventive measures. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Adopt environmental ethics to attain sustainable development. 

2. Develop an attitude of concern for the environment. 

3. Conservation of natural resources and biological diversity. 

4. Creating awareness of Green technologies for nation’s security. 

5. Imparts awareness for environmental laws and regulations. 

 

UNIT-I  

The Multidisciplinary Nature of Environmental Studies: Definition, scope and importance, need for 

public awareness. 

Natural Resources: Water Resources – Use and over utilization of surface and ground water, flood, drought, 

conflicts over water, Dams: Benefits and Problems. Food Resources –World Food Problems, effects of 

modern agriculture, fertilizer-pesticides problems, water logging, salinity, Forest Resources –Use and over 

exploitation, deforestation & its effect on tribal people. Land Resources –Land Degradation, environmental 

effect of mining, man induced landslides, soil erosion and desertification. Energy Resources –Growing 

energy needs, Renewable and Non-renewable energy resources. 

 

UNIT-II 

Ecosystems: Concept of an ecosystem, Structure and function of an ecosystem, Producers, consumers and 

decomposers, Energy flow in ecosystem, food chains, ecological pyramids, ecological succession, types of 

ecosystems (marine, pond, river, forest, grassland, desert) 

 

UNIT-III 

Biodiversity: Levels of Biodiversity, Bio-geographical classification of India, Value of biodiversity, Threats 

to biodiversity, endangered and endemic species of India, Conservation of biodiversity, global and national 

efforts. 

 

UNIT-IV 

Environmental Pollution: Definition, Causes, effects and control measures of air pollution, water pollution, 

soil pollution, noise pollution, thermal pollution, solid waste management. 

Environment Protection Act: Air, water, forest and wildlife Acts, issues in the enforcement of 

environmental legislation. 
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UNIT-V 

Social Issues and the Environment: Watershed management and environmental ethics. Climate change, 

global warming, acid rain, ozone layer depletion. 

Environmental Disaster Management: Types of disasters, impact of disasters on environment, 

infrastructure, and development. Basic principles of disaster mitigation, disaster management, and 

methodology. Disaster management cycle and disaster management in India. 

 

Field Work:  

 Visit to a local area to document environmental issues- agricultural area/ pond/lake/terrestrial 

ecosystem 

 Visit to a local polluted area- market/slum area/Industrial area/traffic area 

 

Suggested Readings: 

1. A.K. De, Environmental Chemistry, Wiley Eastern Ltd. 

2. E.P. Odum, Fundamentals of Ecology, W.B. Sunders Co., USA. 

3. M.N. Rao and A.K. Datta, Waste Water Treatment, Oxford and IBK Publications. 

4. Benny Joseph, Environmental Studies, Tata McGraw Hill, 2005. 

5. V.K. Sharma, Disaster Management, National Centre for Disaster Management, IIPE,1999. 
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Course Code Course Title Core/Elective 

MC113PY Essence of Indian Traditional Knowledge Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 - 

Course Objectives 

The course will introduce the students to 

 To get a knowledge in Indian Philosophical Foundations. 

 To Know Indian Languages and Literature and the fine arts in India & Their Philosophy. 

 To explore the Science and Scientists of Medieval and Modern India 

Course Outcomes 

After successful completion of the course the students will be able to 

1. Understand philosophy of Indian culture. 

2. Distinguish the Indian languages and literature among difference traditions. 

3. Learn the philosophy of ancient, medieval and modern India. 

4. Acquire the information about the fine arts in India. 

5. Know the contribution of scientists of different eras. 

6. The essence of Yogic Science for Inclusiveness of society. 

 

UNIT – I 

Introduction to Indian Philosophy: Basics of Indian Philosophy, culture, civilization, culture and heritage, 

general characteristics of culture, importance of culture in human literature, Indian culture, Ancient Indian, 

Medieval India, Modern India. 

 

UNIT – II 

Indian Philosophy & Literature: Vedas Upanishads, schools of Vedanta, and other religion Philosophical 

Literature. Philosophical Ideas the role of Sanskrit, significance of scriptures to current society, Indian 

Philosophies, literature of south India. 

Indian languages and Literature-II: Northern Indian languages & Philosophical & cultural & literature. 

 

UNIT – III 

Religion and Philosophy: Religion and Philosophy in ancient India, Religion and Philosophy in Medieval 

India, Religious Reform Movements in Modern India (selected movements only) 

 

UNIT – IV 

Indian Fine Arts & Its Philosophy (Art, Technology & Engineering): Indian Painting, Indian handicrafts, 

Music, divisions of Indian classic music, modern Indian music, Dance and Drama, Indian Architecture 

(ancient, medieval and modern), Science and Technology in Indian, development of science in ancient, 

medieval and modern Indian. 

 

UNIT – V 

Education System in India: Education in ancient, medieval and modern India, aims of education, subjects, 

languages, Science and Scientists of Ancient India, Scientists of Medieval India, Scientists of Modern India. 

The role Gurukulas in Education System, Value based Education. 
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Suggested Readings: 

1. Kapil Kapoor, “Text and Interpretation: The India Tradition’’, ISBN: 81246033375, 2005 

2. “Science in Samskrit”, Samskrita Bharti Publisher, ISBN-13:978-8187276333,2007 

3. NCERT, “Position paper on Arts, Music, Dance and Theatre’’, ISBN 81-7450-494-X, 2006 

4. S. Narain, “Examination in Ancient India”, Arya Book Depot, 1993 

5. Satya Prakash, “Founders of Sciences in Ancient India”, Vijay Kumar Publisher, 1989 

6. M.Hiriyanna, “Essentials of Indian Philosophy”, Motilal Banarsidass Publishers, ISBN-13: 978-

8120810990,2014 

7. Chatterjee. S & Dutta “An Introduction to Indian Philosophy” 
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Course Code Course Title Core/Elective 

HS204ME Operations Research Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 Use variables for formulating complex mathematical models in management science, industrial 

engineering and transportation models. 

 Use the basic methodology for the solution of linear programming problems. 

 Understand the mathematical tools that are needed to solve optimization problems like 

Transportation models and Assignment models. 

 Understand the replacement models with change in money value considering with time and without 

time.  

 Model a system as a queuing model and compute important performance measures 

Course Outcomes 

After completing this course, the student will be able to: 

1. Prepare the students to have the knowledge of Linear Programming Problem in Operations  

2. Research at the end students would be able to understand the concept and develop the models for 

different applications. 

3. Make students understand the concept Replacement models at the end students would able to explain 

various features and applications of replacement models in real time scenario. 

4. Prepare the students to understand theory of Game in operations research at the end students would 

able to explain application of Game theory in decision making for a conflict 

5. Prepare the students to have the knowledge of Sequencing model at the end student would able to 

develop optimum model for job scheduling. 

6. Prepare students to understand Queuing theory concepts and various optimization techniques at the 

end students would able to develop models for waiting line cases. 

 

UNIT-I 

Introduction: Definition and Scope of Operations Research. 

Linear Programming: Introduction, Formulation of linear programming problems, graphical method of 

solving LP problem, simplex method, maximization and minimization, Degeneracy in LPP, Unbounded and, 

Infeasible solutions. 

 

UNIT-II 

Duality: Definition, Relationship between primal and dual solutions, Economic Interpretation, Post optimal 

of sensitivity analysis, Dual Simplex Method. 

 

UNIT-III 

Transportation Models: Finding an initial feasible solution - North West corner method, least cost method, 

Vogel’s Approximation method, Finding the optimal solution, optimal solution by stepping stone and MODI 

methods, Special cases in Transportation problems - Unbalanced Transportation problem. 

Assignment Problems: Hungarian method of Assignment problem, Maximization in Assignment problem, 

unbalanced problem, problems with restrictions, travelling salesman problems. 

 

 

 



Faculty of Engineering, O.U.  AICTE Model Curriculum with effect from Academic Year 2019-20 

25 

 

UNIT-IV 

Replacement Models: Introduction, replacement of items that deteriorate ignoring change in money value, 

replacement of items that deteriorate considering change in money value with time, replacement of items that 

fail suddenly - Individual replacement policy, Group replacement policy. 

Game Theory: Introduction, 2 person zero sum games, Maximin - Minimax principle, Principle of 

Dominance, Solution for mixed strategy problems, Graphical method for 2 x n and m x 2 games. 

 

UNIT-V 

Sequencing Models: Introduction, General assumptions, processing n jobs through 2 machines, processing 

‘n’ jobs through m machines, Processing 2 jobs through m machines 

Queuing Theory: Introduction, single channel - Poisson arrivals - exponential service times with infinite 

population & finite population, Multi channel - poison arrivals - Exponential service times with infinite 

population. 

Introduction to Optimization Techniques: Single objective & Multi objective optimization Techniques 

like G.A, NSGA, P.Q.O & MPSO Techniques. 

 

Suggested Readings: 

1. Hamdy, A. Taha, Operations Research-An Introduction, Sixth Edition, Prentice Hall of India Pvt. 

Ltd., 1997. 

2. S.D. Sharma, Operations Research, Kedarnath, Ramnath & Co., Meerut, 2009. 

3. Hrvey M. Wagner, Principles of Operations Research, Second Edition, Prentice Hall of India Ltd., 

1980. 

4. V.K. Kapoor, Operations Research, S. Chand Publishers, New Delhi, 2004. 

5. R. Paneer Selvam, Operations Research, Second Edition, PHI Learning Pvt. Ltd., New Delhi, 2008. 

6. Data Reconciliation by Prof. Shanker Narasimha 
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Course Code Course Title Core/Elective 

BS206BZ Biology for Engineers Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

Gain vivid knowledge in the fundamentals and uses of biology, human system and plant system. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Apply biological engineering principles, procedures needed to solve real-world problems. 

2. Understand the fundamentals of living things, their classification, cell structure and biochemical 

constituents. 

3. Apply the concept of plant, animal and microbial systems and growth in real life situations. 

4. Comprehend genetics and the immune system. 

5. Know the cause, symptoms, diagnosis and treatment of common diseases. 

6. Apply basic knowledge of the applications of biological systems in relevant industries. 

 

UNIT-I 

Introduction to Life: Characteristics of living organisms, Basic classification, cell theory, structure of 

prokaryotic and eukaryotic cell, Introduction to Biomolecules: definition, general classification and 

important functions of carbohydrates, lipids, proteins, vitamins and enzymes.  

 

UNIT-II 

Biodiversity: Plant System: basic concepts of plant growth, nutrition, photosynthesis and nitrogen fixation. 

Animal System: Elementary study of digestive, respiratory, circulatory, excretory systems and their 

functions. Microbial System: History, types of microbes, economic importance and control of microbes. 

 

UNIT-III 

Genetics and Evolution: Theories of evolution and Evidences; cell division–mitosis and meiosis; evidence 

of laws of inheritance; variation and speciation; nucleic acids as a genetic material; central dogma; Mendel 

laws, gene and chromosomes. 

 

UNIT-IV 

Human Diseases: Definition, causes, symptoms, diagnosis, treatment and prevention of diabetes, cancer, 

hypertension, influenza, AIDS and Hepatitis. Immunity immunization, antigen – antibody immune response. 

 

UNIT-V 

Biology and its Industrial Applications: Transgenic plants and animals, stem cell and tissue engineering, 

bioreactors, bio pharming, recombinant vaccines, cloning, drug discovery, biological neural networks, 

bioremediation, biofertilizer, biocontrol, biofilters, biosensors, biopolymers, bioenergy, biomaterials, 

biochips, basic biomedical instrumentation. 
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Suggested readings:  

1. A Text book of Biotechnology, R.C.Dubey, S. Chand Higher Academic Publications, 2013 

2. Diseases of the Human Body, Carol D. Tamparo and Marcia A. Lewis, F.A. Davis Company, 2011. 

3. Biomedical instrumentation, Technology and applications, R. Khandpur, McGraw Hill Professional, 

2004  

4. Biology for Engineers, Arthur T. Johnson, CRC Press, Taylor and Francis, 2011  

5. Cell Biology and Genetics (Biology: The unity and diversity of life Volume I), Cecie Starr, Ralph 

Taggart, Christine Evers and Lisa Starr, Cengage Learning, 2008 

6. Biotechnology Expanding horizon, B.D. Singh, Kalyani Publishers, 2012. 
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Course Code Course Title Core/Elective 

ES215EC Signals and Systems Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To explain signals and systems representations/classifications and also describe the time and 

frequency domain analysis of continuous time signals with Fourier series, Fourier transforms and 

Laplace transforms.  

 To understand Sampling theorem, with time and frequency domain analysis of discrete time signals 

with DTFS, DTFT and Z-Transform.  

 To present the concepts of convolution and correlation integrals and also understand the properties 

in the context of signals/systems and lay down the foundation for advanced courses. 

Course Outcomes 

1. Define and differentiate types of signals and systems in continuous and discrete time 

2. Apply the properties of Fourier transform for continuous time signals 

3. Relate Laplace transforms to solve differential equations and to determine the response of the 

Continuous Time Linear Time Invariant Systems to known inputs 

4. Apply Z-transforms for discrete time signals to solve Difference equations 

5. Obtain Linear Convolution and Correlation of discrete time signals with graphical representation 

 

UNIT-I 

Some useful operations on signals: Time shifting, Time scaling, Time inversion. Signal models: Impulse 

function, Unit step function, Exponential function, Even and odd signals. Systems: Linear and Non-linear 

systems, Constant parameter and time varying parameter systems, Static and dynamic systems, Causal and 

Non-causal systems, Lumped Parameter and distributed parameter systems, Continuous-time and discrete-

time systems, Analog and digital systems. 

 

UNIT-II 

Fourier series: Signals and Vectors, Signal Comparison: correlation, Signal representation by orthogonal 

signal set, Trigonometric Fourier Series, Exponential Fourier Series, LTI system response to periodic 

inputs. 

 

UNIT-III 

Continuous-Time Signal Analysis: Fourier Transform: Aperiodic signal representation by Fourier 

integral, Fourier Transform of some useful functions, Properties of Fourier Transform, Signal transmission 

through LTI Systems, ideal and practical filters, Signal energy. Laplace transform: Definition, some 

properties of Laplace transform, solution of differential equations using Laplace transform. 

 

UNIT-IV 

Discrete-time signals and systems: Introduction, some useful discrete-time signal models, Sampling 

continuous-time sinusoids and aliasing, Useful signal operations, examples of discrete-time systems. 

Fourier analysis of discrete-time signals, periodic signal representation of discrete-time Fourier series, 

aperiodic signal representation by Fourier integral. 
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UNIT-V 

Discrete-time signal analysis: Z-Transform, some properties of Z-Transform, Solution to Linear difference 

equations using Z-Transform, System realization. Relation between Laplace transform and Z-Transform. 

DTFT: Definition, Properties of DTFT, comparison of continuous-time signal analysis with discrete-time 

signal analysis. 

 

Suggested Readings: 

1. B. P. Lathi, Linear Systems and Signals, Oxford University Press, 2nd Edition, 2009  

2. Alan V O P Penheim, A. S. Wlisky,Signals and Systems, 2nd Edition, Prentice Hall  

3. Rodger E. Ziemer, William H Trenter, D. Ronald Fannin, Signals and Systems, 4th Edition, Pearson 

1998.  

4. Douglas K. Linder, Introduction to Signals and Systems, McGraw Hill, 1999  

5. P. Ramakrishna Rao, Signals and Systems, TMH. 
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Course Code Course Title Core/Elective 

PC231IT JAVA Programming Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To understand fundamentals of object-oriented programming in Java which includes defining 

classes, invoking methods, difference between applet and application programs, using class libraries 

 To create Java application programs using sound OOP practices such as interfaces, exception 

handling, multithreading.  

 Use Collection framework, AWT and event handling to solve real world problems. 

 Exploring Swing, and implementing Servlets. 

Course Outcomes 

1. Achieve proficiency in object-oriented concepts and also learns to incorporate the same into the Java 

programming language. 

2. Create Java application programs using sound OOP practices e.g.Inheritance, interfaces and proper 

program structuring by using packages, access control specifiers. 

3. Understand and Implement the concepts of Exception Handling injava. 

4. Develop the ability to solve real-world problems through software development in high-level 

programming language using Large APIs of Java as well as the Java standard class library. 

5. Understand File, Streams, Input and Output Handling in java. 

6. Create graphical user interface and Applets in java as well as apply the knowledge of Event 

Handling. 

 

UNIT- I  

Object Oriented Programming: Principles, Benefits of Object Oriented Programming. 

Introduction to Java: Java buzzwords, bytecode, Java Programming Fundamentals: Applet and Application 

program using simple java program, data types, variables, arrays, operators, expressions, control statements, 

type conversion and casting, concepts of classes, objects, constructors, methods, access control, this 

keyword, garbage collection, overloading methods and constructors, introducing access control, static, final, 

nested and inner classes, exploring string class, using command-line arguments. 

Inheritance: Inheritance concept, types of inheritance, Member access rules, use of super and final. 

Polymorphism - dynamic binding, method overriding, abstract classes and methods. 

 

UNIT - II 

Interfaces: Defining an interface, implementing interfaces, extending interface.  

Packages: Defining, Creating and Accessing a Package, importing packages  

Exception handling: Benefits of exception handling, classification, checked exceptions and unchecked 

exceptions, usage of try, catch, throw, throws and finally, rethrowing exceptions, built in exceptions, creating 

own exception sub classes  

Multithreading: Java Thread Model, The Main Thread, creating a Thread, creating multiple threads, using 

is Alive() and join(), thread priorities, synchronization, inter thread communication, deadlock 
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UNIT- III 

Collections: Overview of Java Collection frame work, commonly used Collection classes – Array List, 

Linked List, Hash Set, Tree Set, Collection Interfaces – Collection, List, Set. Accessing Collection via 

iterate, working with Map. Legacy classes and interfaces – Vector, Hashtable, Stack, Dictionary, 

Enumeration interface. 

Other Utility classes: String Tokenizer, Date, Calendar, Gregorian Calendar, Scanner 

Java Input/Output:  exploring java.io, Java I/O classes and interfaces, File, Stream classes, byte stream, 

character stream, serialization. 

 

UNIT- IV  

GUI Programming with java: The AWT class hierarchy, MVC architecture. Applet Revisited: Basics, 

architecture and skeleton, simple applet program. 

Event Handling: Delegation Event Model, Event Classes, Source of Events, Event Listener Interfaces. 

Handling mouse and keyboard events, Adapter classes.  

Database Programming using JDBC: Introduction to JDBC, JDBC Drivers & Architecture, CURD 

operation Using JDBC, Connecting to non-conventional Databases. 

 

UNITV 

Exploring Swing: JLabel, ImageIcon, JTextField, the Swing buttons, JTabbedpane, JScrollPane, JList, 

JComboBox. 

Servlet: Life cycle, using tomcat, simple servlet, servlet API, javax.servlet package, reading servlet 

parameters, javax.servlet.http package, handling HTTP requests and responses 

 

Suggested Readings:  

1. Herbert Scheldt, “The Complete Reference Java, 7th Edition, Tata McGraw Hill, 2006.  

2. James M Slack, Programming and Problem Solving with JAVA, Thomson Learning, 2002.  

3. C Thomas Wu, An Introduction to Object Oriented Programming with Java 5th Edition, McGraw 

Hill Publishing, 2010.  

4. H. M. Dietel and P. J. Dietel, Java How to Program, Sixth Edition, Pearson Education / PHI. 
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Course Code Course Title Core/Elective 

PC232IT Database Systems Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To get familiar with fundamental concepts of database management which includes database design, 

database languages, and database-system implementation. 

 To get familiar with data storage techniques and indexing. 

 To impart knowledge in transaction Management, concurrency control techniques and recovery 

techniques. 

 To master the basics of SQL and construct queries using SQL. 

 To become familiar with database storage structures and access techniques. 

Course Outcomes 

1. Develop the knowledge of fundamental concepts of database management and Designing a database 

using ER modelling approach. 

2. Implement storage of data, indexing, and hashing. 

3. Apply the knowledge about transaction management, concurrency control and recovery of database 

systems. 

4. Ability to design entity relationship model and convert entity relationship diagrams into RDBMS 

and formulate SQL queries on the data. 

5. Apply normalization for the development of application software. 

 

UNIT-I 

Introduction to Database: File System Organization: Sequential - Pointer - Indexed – Direct. Purpose of 

Database System - Database Characteristics - Users of Database System - Advantages of DBMS Approach - 

Schemas and Instances - Three Schema Architecture and Data Independence - The Database System 

Environment - Relational Algebra.   

      

UNIT-II 

Logical Database Design: Relational DBMS - Codd's Rule - Entity-Relationship model - Extended ER 

Normalization - Functional Dependencies - Anomaly - 1NF to 5NF - Domain Key Normal Form – 

Denormalization.  

           

UNIT-III 

Indexing:Types of Single Level Ordered Indexes - Multilevel Indexes - Dynamic Multilevel Indexes. 

Transaction Processing and Concurrency Control: Transaction Concepts - ACID Properties - Transaction 

States - Concurrency Control Problems - Serializability - Recoverability - Pessimistic and Optimistic 

Concurrency Control Schemes.  

 

UNIT-IV 

Introduction to the Relational Model – Integrity Constraint Over relations – Enforcing Integrity constraints 

– Querying relational data – Logical data base Design – Introduction to Views – Destroying /altering Tables 

and Views. 

Relational Algebra – Selection and projection set operations – renaming – Joins – Division – Examples of 

Algebra overviews – Relational calculus – Tuple relational Calculus – Domain relational calculus – 

Expressive Power of Algebra and calculus. 
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UNIT-V 

Form of Basic SQL Query – Examples of Basic SQL Queries – Introduction to Nested Queries – Correlated 

Nested Queries Set – Comparison Operators – Aggregative Operators – NULL values – Comparison using 

Null values – Logical connectivity’s – AND, OR and NOT – Impact on SQL Constructs – Outer Joins – 

Disallowing NULL values – Complex Integrity Constraints in SQL Triggers and Active Data bases. 

Advanced Topics: Overview: Parallel Database - Multimedia Database - Mobile Database - Web Database - 

Multidimensional Database. Data Warehouse - OLTP Vs OLAP - NoSQL Database.  

 

Suggested Readings: 

1. Abraham Silberchatz, Henry F Korth and Sudarshan S, “Database System Concepts”, Tata McGraw-

Hill, New Delhi, 2010. 

2. Ramez Elmasri and Shamkant B Navathe, “Fundamentals of Database Systems”, Addison Wesley, 

USA, 2010.  

3. Raghu Ramakrishnan and Johannes Gehrke, “Database Management Systems”, Tata McGraw-Hill, 

New Delhi, 2008. 

4. Gupta G K, “Database Management System”, Tata McGraw-Hill, New Delhi, 2011.  

5. Atul Kahate, “Introduction to Database Management Systems”, Pearson Education, New Delhi, 2009 
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Course Code Course Title Core/Elective 

PC233IT Computer Organization and Microprocessor Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To provide in depth knowledge to the students about the design and organization of a digital 

computer, operation of various functional units, instruction set design and factors that influence the 

performance of a computer. 

 To enable the students with the understanding of basic computer architecture with instruction set and 

programming of 8085 in particular.  

 To learn the functionality and interfacing of various peripheral devices. 

Course Outcomes 

1. To understand the architecture of modern computer, Bus structures. 

2. Analyse the Different memories and evaluate the mapping techniques. 

3. Discuss the architecture, the instruction set and addressing modes of 8085    processor 

4. Analyse Stacks, Subroutine, Interrupts of 8085, different   PPI techniques, the uses of interfaces   

8259, RS 232C, USART (8251), and DMA controller 

5. Design the applications of interfacing circuits  8254/8253timer, A/D and D/A converter, 

Keyboard/Display controller. 

 

UNIT-I  

Basic Structure of Computers: Computer Types, Functional Units, Basic Operational Concepts, Bus 

Structures, Performance, Multiprocessors and Multicomputers, Historical perspective. 

Input/output Organization: Accessing I/O devices, Interrupts, Processor examples, Direct memory access, 

parallel interface and serial interface. 

 

UNIT-II  

The Memory System: Basic concepts, Semiconductor RAM memories, Read-Only memories, Speed, Size 

and Cost, Cache memories, Performance considerations, Virtual Memories, Memory management 

requirements, Secondary Storage. 

 

UNIT-III  

8085 Architecture: Introduction to microprocessors and microcontrollers, 8085 Processor Architecture, 

Internal operations, Instructions and timings. Programming the 8085 - Introduction to 8085 instructions, 

Addressing modes and Programming techniques with Additional instructions. 

  

UNIT-IV  

Stacks and subroutines, interfacing peripherals - Basic interfacing concepts, interfacing output displays, 

Interfacing input keyboards. Interrupts - 8085 Interrupts, Programmable Interrupt Controller (8259A). Direct 

Memory Access (DMA) - DMA Controller (Intel 8257), Interfacing 8085 with Digital to Analog and Analog 

to Digital converters. 

   

UNIT-V  

Programmable peripheral interface (Intel 8255A), Programmable communication interface (Intel 8251), 

Programmable. Interval timer (Intel 8253 and 8254), Programmable Keyboard /Display controller (Intel 

8279). Serial and parallel bus standards RS 232 C, IEEE 488. 
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Suggested Readings: 

1. CarlHamacher, ZvonkoVranesic, SafwatZaky, Computer Organization, 5th Edition, McGraw Hill, 

2002.  

2. Ramesh S Gaonkar, Microprocessor Architecture, Programming, and Applications with the 8085, 

5/E Prentice Hall, 2002.  

3. PalChouduri, Computer Organization and Design, Prentice Hall of India, 1994. 

4. M. M. Mano, Computer System Architecture, 3rd Edition, Prentice Hall. 
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Course Code Course Title Core/Elective 

PC234IT Data Communications Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To understand the basics of data transmission, transmission media, data communications system and 

its components.  

 To describe various encoding and modulation schemes, various data link protocols for flow control, 

error detection and correction.  

 To understand different types of multiplexing, spread spectrum techniques, Ethernet, services of 

WLANs and Bluetooth. 

Course Outcomes 

1. Demonstrate systematic understanding of Data Communication Techniques. 

2. Apply various encoding schemes. 

3. Understand multiplexing techniques. 

4. Get acquainted with the concepts of virtual circuit networks. 

5. Understand various types of switching techniques. 

6. Understand concepts of wireless LANs. 

 

UNIT-I 

Introduction: Communication model and Modulation Techniques (AM, FM and PM), Data Communication 

networking, Protocols and Architecture, Standards. 

Data Transmission: Concepts and Terminology, Analog and Digital Transmission, Transmission 

Impairments, Transmission media. 

Data Encoding: Digital Data Digital Signals, Digital Data-Analog Signals, Analog Data- Digital Signals, 

Analog Data-Analog Signals. 

 

UNIT-II 

Data Communication Interface: Asynchronous and Synchronous Transmission, Line Configuration, 

Interfacing. 

Data Link Control: Flow Control, Error Detection, Error Control, HDLC, Other Data 

link Control Protocols, Performance Issues. 

 

UNIT-III 

Multiplexing & Switching: Frequency Division Multiplexing, Wavelength Division Multiplexing, 

Synchronous Time Division Multiplexing, Statistical Time Division Multiplexing. Asymmetric Digital 

Subscriber Line, xDSL. Circuit Switching, Packet Switching & Frame Relay. ATM: Architecture, Logical 

Connection, ATM Cells, Transmission of ATM cells. 

 

UNIT-IV 

Ethernets: Traditional Ethernet Topologies and Transmission Media, LAN protocol architecture, MAC sub 

layer, CSMA/CD, Physical Layer, Bridged, Switched and Full Duplex Ethernets. Fast Ethernet: MAC sub 

Layer, Physical layer, Gigabit Ethernet: MAC sub Layer, Physical Layer 
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UNIT-V 

Cellular Wireless Networks: Principles of Cellular Networks, First Generation Analog, Second Generation 

CDMA and Third Generation Systems. 

Wireless LANs: Overview, Wireless LAN Technology, IEEE 802.11 Architecture and Services, IEEE 

802.11 Medium Access Control, IEEE 802.11 Physical Layer. 

Bluetooth & Zigbee: Architecture, Layers and Protocols. 

 

Suggested Readings: 

1. William Stallings, “Data and Computer Communication”, 8th Edition, Pearson Education, Asia-  2004. 

2. Behrouz A. Forouzan, “Data Communications and Networking”, 4th Edition, Tata McGraw Hill, 

2006. 

3. Simon Haykins “Communication Systems”, 2nd Edition, John Wiley & Sons 

4. Drew Gislason “Zigbee Wireless Networking” Elsevier Published: August 2008 
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Course Code Course Title Core/Elective 

PC261IT Microprocessor Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

The objectives of the course are to impart knowledge of the: 

 To become familiar with the architecture and Instruction set of Intel 8085 microprocessor. 

 To provide practical hands on experience with Assembly Language Programming. 

 To familiarize the students with interfacing of various peripheral devices with 8085 microprocessors. 

Course Outcomes 

After the completion of the course, the student will be able to: 

1. Interpret the principles of Assembly Language Programming, instruction set in developing 

microprocessor based applications. 

2. Develop Applications such as:  8-bit Addition, Multiplication, Division, array operations, swapping, 

negative and positive numbers. 

3. Analyse the interfaces like serial ports, digital-to-analog Converters and analog-to-digital converters 

etc. 

4. Build interfaces of Input-output and other units like stepper motor with 8085. 

5. Analyse the function of traffic light controller. 

 

List of Experiments 

1. Tutorials on 8085 Programming. 

2. Interfacing and programming of 8255. (E.g. traffic light controller). 

3. Interfacing and programming of 8254. 

4. Interfacing and programming of 8279. 

5. A/D and D/A converter interface. 

6. Stepper motor interface. 

7. Display interface 

 

Note: Adequate number of programs covering all the instructions of 8085 instruction set should be done on 

the 8085 microprocessor trainer kit 
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Course Code Course Title Core/Elective 

PC262IT JAVA Programming Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 To build software development skills using java programming for real world applications. 

 To implement frontend and backend of an application 

 To implement classical problems using java programming. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Develop Java applications using the concepts of Inheritance, interfaces, packages, access control 

specifiers. 

2. Implement the concepts of Exception Handling in java Applications. 

3. Read and write data using different Java I/O streams. 

4. Create graphical user interfaces and Applets by applying the knowledge of Event Handling. 

5. Create robust applications using Java standard class libraries and retrieve data from a database with 

JDBC. 

6. Ability to solve real-world problems by designing user friendly GUI with befitting backend through 

the APIs of Java. 

 

List of Experiments 

1) Write a Java program to illustrate the concept of class with method overloading 

2) Write a Java Program that reads a line of integers, and then displays each integer, and the sum of all 

the integers (Use String Tokenizer class of java. util) 

3) Write a Java program to illustrate the concept of Single level and Multi level Inheritance. 

4) Write a Java program to demonstrate the Interfaces & Abstract Classes. 

5) Write a Java program to implement the concept of exception handling. 

6)  Write a Java program to illustrate the concept of threading using Thread Class and runnable 

Interface. 

7) Write a Java program to illustrate the concept of Thread synchronization. 

8) Write a Java program that correctly implements producer consumer problem using the concept of 

inter thread communication. 

9)  Write a Java program to illustrate collection classes like Array List, Linked List, Tree map and Hash 

map.  

10) Write a Java program to illustrate Legacy classes like Vector, Hashtable, Dictionary & Enumeration 

interface 

11) Write a Java program to implement iteration over Collection using Iterator interface and List Iterator 

interface 

12) Write a Java program that reads a file name from the user, and then displays information about 

whether the file exists, whether the file is readable, whether the file is writable, the type of file and 

the length of the file in bytes. 

13) Write a Java program to illustrate the concept of I/O Streams 

14) Write a Java program to implement serialization concept 

15) Write a Java applet program to implement Colour and Graphics class 

16) Write a Java applet program for handling mouse & key events 

17) Write a Java applet program to implement Adapter classes 
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18) Write a Java program that works as a simple calculator. Use a grid layout to arrange buttons for the 

digits and for the +, -, *, % operations. Add a text field to display the result. 

19) Write an example for JDBC prepared statement with Result Set 

20) Program to get primary key value (auto-generated keys) from inserted queries using JDBC 

21) Program to create a simple JList 

22) java Program to create a simple checkbox using JCheckBox 

23) Program to create a checkbox and ItemListener to it. 

24) 1. Write Servlet application to print current date & time 

2. Html & Servlet Communication 

3. Auto refresh a page 

4. Demonstrate session tracking 

5. Select record from database 

6. Application for login page 

7. Insert record into database 

8. Count the visits on web page 

9. Insert teacher record in Database 
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Course Code Course Title Core/Elective 

PC263IT Database Systems Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

The objectives of the course are to impart knowledge of: 

 To practice various DDL commands in SQL 

 To write simple and Complex queries in SQL 

 To familiarize PL/SQL 

Course Outcomes 

After the completion of the course, the student will be able to: 

1. Design and implement a database schema for a given problem 

2. Develop the query statements with the help of structured query language. 

3. Populate and query a database using SQL and PL/SQL 

4. Develop multi-user database application 

5. Design GUI using forms and implement database connectivity. 

 

List of Programs 

1. Creation of database (exercising the commands for creation)  

2. Simple condition query creation using SQL Plus  

3. Complex condition query creation using SQL Plus  

4. Usage of Triggers and Stored Procedures.  

5. Creation of Forms for student Information, library information, Pay roll etc.  

6. Writing PL/SQL procedures for data validation  

7. Generation using SQL reports  

8. Creating Password and Security features for applications.  

9. Usage of File locking table locking, facilities in applications.  

10. Creation of small full pledged database application spreading over to 3 sessions.  

 

Note: The creation of sample database for the purpose of the experiments is expected to be pre-decided by 

the instructor.  

 

Suggested Readings: 

1. Nilesh Shah, Database System Using Oracle, PHI, 2007.  

2. Rick F Vander Lans, Introduction to SQL, Fourth edition, Pearson Education, 2007.  

3. Benjamin Rosenzweig, Elena Silvestrova, Oracle PL/SQL by Example, Third edition, Pearson 

Education, 2004. 

4. Albert Lulushi, Oracle Forms Developer’s Handbook, Pearson Education, 2006. 
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SCHEME OF INSTRUCTION & EXAMINATION 

B.E. (Mechanical Engineering) III – SEMESTER 

 

S. No. 
Course 

Code 
Course Title 

Scheme of 

Instruction 

Scheme of 

Examination 

C
re

d
it

s 

L T P/D 

C
o

n
ta

ct
 

H
rs

/W
k

 

CIE SEE 

D
u

ra
ti

o
n

 

in
 H

rs
 

Theory Courses 

1 MC111PO Indian Constitution 2 - - 2 30 70 3 - 

2 HS201EG 
Effective Technical 

Communication in English 
3 - - 3 30 70 3 3 

3 HS202CM Finance and Accounting 3 - - 3 30 70 3 3 

4 BS205MT 
Mathematics-III (PDE, Probability 

& Statistics) 
3 - - 3 30 70 3 3 

5 ES211CE Engineering Mechanics 2 1 - 3 30 70 3 3 

6 ES214EC Basic Electronics 3 - - 3 30 70 3 3 

7 PC221ME Metallurgy and Material Science 3 - - 3 30 70 3 3 

8 PC222ME Thermodynamics 3 - - 3 30 70 3 3 

Practical/ Laboratory Courses 

9 PC251ME 
Metallurgy and Material Testing 

Lab 
- - 2 2 25 50 3 1 

10 PC252ME 
Machine Drawing and Modelling 

Lab 
- - 2 2 25 50 3 1 

 22 01 04 27 290 660  23 

 

HS: Humanities and Social Sciences BS: Basic Science ES: Engineering Science 

MC: Mandatory Course   PC: Professional Core 

L: Lecture T: Tutorial  P: Practical  D: Drawing 

CIE: Continuous Internal Evaluation  SEE: Semester End Evaluation (Univ. Exam) 

PO: Political Science, EG: English, CM: Commerce, MT: Mathematics, CE: Civil Engineering,  

EC: Electronics and Communication Engineering, ME: Mechanical Engineering.   

 

Note: 

1. Each contact hour is a clock hour 
2. The duration of the practical class is two hours, however it can be extended wherever necessary, to 

enable the student to complete the experiment. 

3. All the mentioned Mandatory Courses should be offered either in I–Semester or II–Semester only 
from the academic year 2019-2020. 

4. For those of the students admitted during the academic year 2018-2019, since the 

Mandatory Courses were not offered during the I–Semester or II–Semester, they should be offered 
either in III–Semester or IV–Semester of the academic year 2019-2020.  
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Course Code Course Title Core/Elective 

MC111PO Indian Constitution Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 - 

Course Objectives 

 To create awareness among students about the Indian Constitution. 

 To acquaint the working conditions of union, state, local levels, their powers and functions. 

 To create consciousness in the students on democratic values and principles articulated in the 

constitution.  

 To expose the students on the relations between federal and provincial units. 

 To divulge the students about the statutory institutions. 

Course Outcomes 

After completing this course, the student will 

1. Know the background of the present constitution of India. 

2. Understand the working of the union, state and local levels. 

3. Gain consciousness on the fundamental rights and duties. 

4. Be able to understand the functioning and distribution of financial resources between the centre and 

states. 

5. Be exposed to the reality of hierarchical Indian social structure and the ways the grievances of the 

deprived sections can be addressed to raise human dignity in a democratic way. 

 

UNIT-I 

Evolution of the Indian Constitution: 1909 Act, 1919 Act and 1935 Act. Constituent Assembly: 

Composition and Functions; Fundamental features of the Indian Constitution. 

 

UNIT-II 

Union Government: Executive-President, Prime Minister, Council of Minister 

State Government: Executive: Governor, Chief Minister, Council of Minister 

Local Government: Panchayat Raj Institutions, Urban Government 

 

UNIT-III 

Rights and Duties: Fundamental Rights, Directive principles, Fundamental Duties 

 

UNIT-IV 

Relation between Federal and Provincial units: Union-State relations, Administrative, legislative and 

Financial, Inter State council, NITI Ayog, Finance Commission of India 

 

UNIT-V 

Statutory Institutions: Elections-Election Commission of India, National Human Rights Commission, 

National Commission for Women 
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Suggested Readings: 

 

1. Abhay Prasad Singh & Krishna Murari, Constitutional Government and Democracy in India, 

Pearson Education, New Delhi, 2019 

2. D.D. Basu, Introduction to the constitution of India, Lexis Nexis, New Delhi 

3. Subhash Kashyap, Our Parliament, National Book Trust, New Delhi  

4. Peu Ghosh, Indian Government &Politics, Prentice Hall of India, New Delhi  

5. B.Z. Fadia & Kuldeep Fadia, Indian Government &Politics, Lexis Nexis, New Delhi 
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Course Code Course Title Core/Elective 

HS201EG Effective Technical Communication in English Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

To expose the students to: 

 Features of technical communication 

 Types of professional correspondence 

 Techniques of report writing 

 Basics of manual writing 

 Aspects of data transfer and presentations. 

Course Outcomes 

On successful completion of the course, the students would be able to: 

1. Handle technical communication effectively 

2. Use different types of professional correspondence 

3. Use various techniques of report writing 

4. Acquire adequate skills of manual writing 

5. Enhance their skills of information transfer and presentations   

 

UNIT I 

Definition and Features of Technical communication: Definition and features of technical communication 

(precision, relevance, format, style, use of visual aids), Differences between general writing and technical 

writing, Types of technical communication (oral and written) 

 

UNIT II 

Technical Writing-I (Official correspondence): Emails, IOM, Business letters, Business proposals. 

 

UNIT III 

Technical writing-II (Reports): Project report, Feasibility report, Progress report, Evaluation report. 

 

UNIT IV 

Technical writing- III (Manuals): Types of manuals, User manual, Product manual, Operations manual. 

 

UNIT V 

Information Transfer and Presentations: Non-verbal (bar diagram, flow chart, pie chart, tree diagram) to 

verbal (writing), Verbal (written) to non-verbal, Important aspects of oral and visual presentations. 
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Suggested Readings: 

1. Raman, Meenakshi& Sharma, Sangeeta. (2015). Technical Communication: Principles and 

Practice(3rd ed.). New Delhi. 

2. Rizvi,Ashraf, M. (2017). Effective Technical Communication(2nd ed.). New Delhi, Tata McGraw 

Hill Education. 

3. Sharma, R. C., & Mohan, Krishna. (2017). Business Correspondence and Report Writing: A 

Practical Approach to Business & Technical Communication (4th ed.). New Delhi, Tata McGraw 

Hill Education. 

4. Tyagi, Kavita & Misra, Padma. (2011). Advanced Technical Communication. New Delhi, PHI 

Learning. 

5. Jungk, Dale. (2004).Applied Writing for Technicians. New York, McGraw-Hill Higher Education. 
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Course Code Course Title Core/Elective 

HS202CM Finance and Accounting Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The course will introduce the students  

 To provide basic understanding of Financial and Accounting aspects of a business unit 

 To provide understanding of the accounting aspects of business 

 To provide understanding of financial statements 

 To provide the understanding of financial system  

 To provide inputs necessary to evaluate the viability of projects 

 To provide the skills necessary to analyse the financial statements  

Course Outcomes 

After successful completion of the course the students will be able to 

1. Evaluate the financial performance of the business unit. 

2. Take decisions on selection of projects. 

3. Take decisions on procurement of finances. 

4. Analyse the liquidity, solvency and profitability of the business unit. 

5. Evaluate the overall financial functioning of an enterprise. 

 

UNIT-I 

Basics of Accounting: Financial Accounting–Definition- Accounting Cycle – Journal - Ledger and Trial 

Balance-Cash Book-Bank Reconciliation Statement (including Problems) 

 

UNIT-II 

Final Accounts: Trading Account-Concept of Gross Profit- Profit and Loss Account-Concept of Net Profit-

Balance Sheet (including problems with minor adjustments) 

 

UNIT-III 

Financial System and Markets: Financial System-Components-Role-Considerations of the investors and 

issuers- Role of Financial Intermediaries. Financial Markets-Players- Regulators and instruments - Money 

Markets Credit Market- Capital Market (Basics only) 

 

UNIT-IV 

Basics of Capital Budgeting techniques: Time Value of money- Compounding- Discounting- Future Value 

of single and multiple flows- Present Value of single and multiple Flows- Present Value of annuities- 

Financial Appraisal of Projects– Payback Period, ARR- NPV, Benefit Cost Ratio, IRR (simple ratios). 

 

UNIT-V 

Financial statement Analysis: Financial Statement Analysis- Importance-Users-Ratio Analysis-liquidity, 

solvency, turnover and profitability ratios. 
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Suggested Readings: 

1. Satyanarayana. S.V. and Satish. D., Finance and Accounting for Engineering, Pearson Education 

2. Rajasekharan, Financial Accounting, Pearson Education 

3. Sharma.S.K. and Rachan Sareen, Financial Management, Sultan Chand 

4. Jonathan Berk, Fundamentals of Corporate Finance, Pearson Education 

5. Sharan, Fundamentals of Financial Management, Pearson Education    
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Course Code Course Title Core/Elective 

BS205MT Mathematics – III (PDE, Probability & Statistics) Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To introduce the solution methodologies for second order Partial Differential Equations with 

applications in engineering 

 To provide an overview of probability and statistics to engineers 

 

Course Outcomes 

After completing this course, the student will be able to: 

1. Solve field problems in engineering involving PDEs. 

2. They can also formulate and solve problems involving random variables and apply statistical 

methods for analysing experimental data. 

 

UNIT-I: Formation of Partial Differential Equations, First order partial differential equations, 

solutions of first order linear Partial Differentiation Equations, Lagranges’s equation, Non-linear 

First Order equations, Charpit’s method. 

 

UNIT-II: Second-order linear equations and their classification, Method of separation of variables, 

vibration of stretched string wave equation, one dimensional heat equation, two dimensional heat 

equation, solution of Laplace’s equation. 

 

UNIT-III: Probability distributions: Poisson, Uniform and Normal distributions, Mean, variance, 

moment generating function and evaluation of statistical parameters for these distributions, 

Moments, Skewness and Kurtosis. 

 

UNIT-IV: Curve fitting by the method of least squares:  Fitting of straight lines, second degree 

parabolas and more general curves, Correlation, regression and Rank correlation. Test of 

significance: Large sample test for single proportion, difference of proportions, single mean, 

difference of means, and difference of standard deviations.  

 

UNIT-V : Test for single mean, difference of means and correlation coefficients, test for ratio of 

variances ,  Chi-square test for goodness of fit and independence of attributes. 
 

Suggested Readings: 

 

1.  R.K.Jain & Iyengar, “Advanced Engineering Mathematics”, Narosa Publications. 

2.  B.S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, 2000. 

3.  P.Sivaramakrishna Das & C.Vijaya Kumar, “Engineering Mathematics” , Pearson India 

 Education  Services Pvt. Ltd. 

4.  N.P. Bali & M. Goyal, “A Text Book of Engineering Mathematics”, Laxmi Publications, 

 2010. 

5.  S.C.Gupta & V.K.Kapoor, “Fundamentals of Mathematical Statistics” , S.Chand Pub. 

6.  P. G. Hoel, S. C. Port & C. J. Stone,  “Introduction to Probability Theory”, Universal  Book 

 Stall, 2003. 

7.  W. Feller,  “An Introduction to Probability Theory and its Applications”, Vol. 1, Wiley, 

 1968. 
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Course Code Course Title Core/Elective 

ES211CE Engineering  Mechanics Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 1 - - 30 70 3 

Course Objectives 

The objectives of this course is to impart knowledge of  

 Resolution of forces, equilibrium of force systems consisting of static loads  

 Obtaining centroids and moments of inertia for various regular and irregular areas. 

 Various forces in the axial force members, and to analyse the trusses using various methods,  

 Concept of friction for single and connected bodies. 

 Basic concepts of dynamics, their behaviour, analysis and motion bodies 

 Work energy principles and impulse momentum theory and applications to problem solving 

Course Outcomes 

After completing this course, the student will be able to: 

1. Apply the fundamental concepts of forces, equilibrium conditions for static loads.  

2. Determine the centroid and moment of inertia for various sections. 

3. Analyse forces in members of a truss using method of joints and method of sections, analyse friction 

for single and connected bodies. 

4. Apply the basic concepts of dynamics, their behaviour, analysis and motion bodies. 

5. Solve problems involving work energy principles and impulse momentum theory. 

 

UNIT – I 

Introduction to Engineering Mechanics: Basic Concepts 

System of Forces: Coplanar Concurrent Forces, Components in Space – Resultant of coplanar and spatial 

systems, Moment of Force and Couple and   its Application to coplanar system 

Equilibrium of Systems of Forces: Free Body Diagrams, Equations of Equilibrium and applications to 

Coplanar System.  

 

UNIT – II 

Centroid: Centroid of simple areas (from basic principles), Centroid of Composite areas. 

Area Moment of Inertia: Definition, Moment of inertia of simple areas (from basic principles), Polar 

Moment of Inertia, Transfer formula, Moment of Inertia of Composite areas. 

Centre of Gravity & Mass moment of Inertia: Centre of gravity and Mass moment of inertia of simple 

bodies (from basic principles). 

 

UNIT-III 

Friction: Theory of friction, Laws of friction, Friction connected to single and connected bodies. Wedge 

friction. 

Analysis of Perfect Frames: (Analytical Method) Types of Frames, Assumptions for forces in members of 

perfect frame, Method of joints and Method of sections for Cantilever Trusses, simply supported Trusses.   

 

UNIT –IV 

Kinematics: Introduction, Motion of particle, Rectilinear and Curvilinear motions, Velocity and 

Acceleration, Types of Rigid body, Angular motion, Fixed axis rotation. 

Kinetics:  Introduction, fundamental equation of kinetics for a particle, D’ Alembert’s principle for particle 

motion, connected system and Fixed Axis Rotation. 
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UNIT – V 

Work - Energy Method: Introduction, Equations for Translation, Work-Energy Applications to Particle 

Motion, Connected System and Fixed Axis Rotation. 

Impulse Momentum Method: Linear impulse momentum, law of conservation of momentum, coefficient 

of restitution, Elastic impact. 

 

Suggested Readings: 

1. Ferdinand L. Singer, Engineering Mechanics, Collins, Singapore, 1975. 

2. Reddy Vijay Kumar K. and K. Suresh Kumar, Singer’s Engineering Mechanics, 2010. 

3. S.S Bhavakatti, Engineering Mechanics, New age International publishers. 

4. Rajeshakharam, S. and Sankarasubrahmanyam, G.,Mechanics, Vikas Publications, 2002. 

5. Junarkar, S.B. and H.J. Shah., Applied Mechanics, Publishers, 2001. 
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Course Code Course Title Core/Elective 

ES214EC Basic Electronics Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The objectives of this course is to impart knowledge of 

 To understand the characteristics of diodes and transistor configurations  

 To understand the design concepts of biasing of BJT and FET  

 To understand the design concepts of feedback amplifiers and oscillators  

 To study the design concepts of OP Amp and data converters  

Course Outcomes 

After completing this course, the student will be able to: 

1. Study and analyse the rectifiers and regulator circuits.  

2. Study and analyse the performance of BJTs, FETs on the basis of their operation and working.  

3. Ability to analyse & design oscillator circuits.  

4. Ability to analyse different logic gates & multi-vibrator circuits.  

5. Ability to analyse different data acquisition systems  

 

UNIT-I 

PN Junction Diode: Characteristics, Half wave rectifier, Full wave rectifier, filters, ripple, regulation, TIF 

and efficiency, Zener diode and Zener diode regulators. CRT construction and CRO applications 

 

UNIT-II 

Transistors: BJT construction and working, modes of operation, configurations of BJT (CB, CE, CC), small 

signal h-parameter model of CE, CE amplifier analysis. Construction and working of JFET, V-I 

characteristics of JFET. 

 

UNIT-III 

Feedback concepts: Types of negative feedback – modification of gain, bandwidth, input and output 

impedances, applications. 

Oscillators: RC Phase shift, Wein bridge, LC and crystal Oscillators (Qualitative treatment only). 

 

UNIT-IV 

Operational Amplifier: OP-AMP Block diagram, Ideal OP-AMP, DC and AC Characteristics, Inverting 

and Non-Inverting Amplifiers, Adder/Subtractor, Integrator, Differentiator. 

Logic gate circuits - Introduction to Digital systems- AND, NAND, NOR, XOR gates, Binary half adder, 

full adder. 

 

UNIT-V 

Data Acquisition Systems: Construction and Operation of transducers- Strain gauge LVDT, Thermocouple, 

Instrumentation systems. 

Data Converters: R-2R Ladder DAC, Successive approximation and Flash ADC. 
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Suggested Readings: 

1. Robert Boylestad L. and Louis Nashelsky, Electronic Devices and Circuit Theory, PHI, 2007  

2. Helfrick D and David Cooper, Modern Electronic Instrumentation and Measurements Techniques, 

1st edition, Prentice Hall of India, 2006.  

3. Salivahanan, Suresh Kumar and Vallavaraj, Electronic Devices and Circuits, 2nd edition, Tata 

McGraw-Hill, 2010.  
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Course Code Course Title Core/Elective 

PC221ME Metallurgy and Material Science Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 Enable to understand structure property relations, analyse the failures of metals and their prevention. 

 To broad understanding of phase diagrams. 

 Acquire basic knowledge in various heat treatment operations, their purpose and applications. 

 Expose to various methods of extractive metallurgy techniques. 

 Understand various modes of failure and suggest mechanisms for preventions of failures. 

 Understand applications of conventional metals and alloys. 

Course Outcomes 

1. Know the fundamental science and engineering principles relevant to material. 

2. Suggest appropriate physical metallurgical methods (phase diagrams). 

3. The type of heat treatment operation to be given to any metal in order to improve desired 

Mechanical properties. 

4. Basic ability to plan an extraction process for given ore. 

5. Suggest the appropriate methods for prevention of failures. 

6. Analyse the applications of conventional metals and alloys. 

 

UNIT-I 

Introduction to Materials engineering, classification of materials- metals and alloys, ceramics, polymers and 

composites, 

Space lattice, unit cell, crystal structure, crystal directions and planes, crystal imperfections- point defects, 

line defects, surface defects, volume defects. Types of dislocations, Effect of slip and twinning on the plastic 

deformation, Jogs and its effect on yield phenomenon, Hall-Petch equation, Orange peel effect, cold and hot 

working, strain hardening and Bauchinger effect. Recovery, Recrystallisation, Grain growth and its effect on 

mechanical properties of metals. 

Mechanical properties of materials- Tensile properties, stress-strain diagrams, elasticity, plasticity, ductility, 

toughness, modulus of elasticity, resolved shear stress, tensile and compression test, hardness and its 

measurement 

 

UNIT-II 

Fracture: Ductile and Brittle fracture, modes of fracture, ductile to brittle transition, crack initiation and 

propagation. 

Fatigue: S-N curve, Structure of fatigue fracture specimen, Fatigue crack propagation, Effect of 

metallurgical variables on fatigue of metal, Experimental determination of fatigue strength (RR-Moore Test). 

Creep: Creep strength, Creep curve, Creep deformation mechanisms, Creep Test, Differences between creep 

curve and stress rupture curve.  

 

UNIT-III 

Structure of Alloys: Types of solid solution, Substitutional and Hume Rothary’s rules for solid solution, 

Construction and interpretation of Binary equilibrium diagram, Isomorphous, Eutectic and Peritectic 

diagrams, Intermediate phases and phase rule, Iron-Iron Carbide equilibrium diagram, construction and 

interpretation. Types of Plain Carbon Steels, Cast Iron and their properties and Characteristics. 
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UNIT-IV 

Alloy Steels: Effects of alloying elements like Nickel, Chromium, Manganese, Silicon and Tungsten. 

Titanium. Study about Stainless steels, HSS, Maraging steels, Brass, Bronze, Muntz Metal, Invar, Duralumin 

and Ti Alloy (Ti-6Al-4V) – their composition and Properties. 

Heat Treatment: Annealing, Normalising, Hardening, Tempering, Construction and interpretation of T.T.T 

Curve. Austempering and Martempering. Case Hardening: Carburising, Nitriding, Carbo-nitriding, Flame 

Hardening, Induction Hardening. Brief introduction of Age Hardening. 

 

UNIT-V 

Non-ferrous metals and alloys: Properties and applications of –Cu and its alloys, Al and its alloys, Age 

hardening, Ti and its alloys, Ni- based alloys  

Ceramics, Polymers and Composites: Ceramics, crystalline ceramics, glasses, properties and applications of 

ceramics, polymers-polymerization, thermoplastics and thermosetting plastics, properties and applications of 

polymers. Composites: concept of composites, matrix and reinforcement, rule of mixtures, classification of 

composites, applications of composites.  

 

Suggested Readings: 

1. V.Raghavan, Material Science and Engineering, Prentice Hall of India Ltd., 4th Edition, 1994. 

2. S.H. Avner, Introduction to Physical Metallurgy, Tata McGraw Hill, 2nd Edn.1997. 

3. S.P. Nayak, Engineering Metallurgy and Material Science, Charotar Publishing House, 6th Edition, 

1995. 

4. E. Dieter, Mechanical Metallurgy, Metric Editions, Tata McGraw Hill, 3rd Edn,1997. 

5. Robert M Jones, Mechanics of Composite Materials, Taylor and Francis. 
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Course Code Course Title Core/Elective 

PC222ME Thermodynamics Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 Basic definitions of thermodynamics and significance of Zeroth law of thermodynamics. 

 The importance and application of first law of thermodynamics. 

 The various laws associated with second law of thermodynamics. 

 Properties of pure substances and use of Mollier diagram. 

 Various air standard cycles, their importance and their comparison. 

 Calculation procedures of the air-fuel ratio. 

Course Outcomes 

1. Correlate the study of thermodynamics with the fundamental conceptual terminologies and 

Distinguish the different forms of energy 

2. Analyse the Laws of Thermodynamics and correlate them for real life problem solving. 

3. Read data from the chart of Mollier diagram and its applications. 

4. Assess the importance of entropy and recognize the various curves of phase transformation 

5. Identify the various air standard cycles, gas cycles and gas laws toward solving practical 

applications. 

 

UNIT-I 

Introduction: Definition and Concept of Thermodynamics, Microscopic and Macroscopic approach of 

thermodynamics, system, surroundings and property, intensive and extensive properties, Measurement of 

temperature, Zeroth law of thermodynamics, Temperature Scales, ideal gas and ideal gas thermometer, 

Reversibility and irreversibility quasi– static process, Specific heats for ideal gases, Thermodynamic 

Equilibrium, Mole fraction and mass fraction, Partial pressure and Dalton’s Law, Amagat-Leduc Law of 

Partial volumes.  

 

UNIT-II 

First law of Thermodynamics: Statement of First Law, Heat and work interactions, Thermodynamics work 

and Internal energy, Energy as property of system, First Law applicable to Closed system, Thermodynamic 

processes and calculation of work, Heat transfer, and internal energy, Heat as Path Function, first law 

analysis of flow processes and limitation, Calculation of work done during flow processes. 

 

UNIT-III 

Second Law of Thermodynamics: Physical description of second law, Kelvin– Planck and Clausius 

statement of Second Law of thermodynamics, Equivalence of Kelvin– Planck and Clausius statement, 

Reversible and irreversible processes, Carnot Theorem, Clausius Inequality, Calculation of entropy change 

during various thermodynamic processes, principle of Entropy increase, T– S diagram, Available and 

Unavailable energies in steady flow, Second Law Analysis of Control Volume, Helmholtz and Gibb’s 

functions, Available function for flow and non– flow processes and applications. 
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UNIT-IV 

Thermodynamic properties of Fluids: Properties of pure substances, Concept of phase change, Graphical 

representation of pressure, Volume and Temperature, (PVT)– T and H diagrams, Properties of steam, Use of 

steam Tables and Mollier diagram, Thermodynamic relations involving entropy, Enthalpy, Internal Energy, 

Maxwell relations and Clapeyron equation. 

UNIT-V 

Analysis of Thermodynamic Cycles: Air standard cycles: Otto, Diesel, Dual Combustion Cycle, Joule/ 

Brayton cycle. Vapour Power cycles: Rankine cycle and Modified Rankine cycle. Refrigeration cycles: 

Reversed Carnot cycle, Bell Coleman cycle, Vapour compression refrigeration cycle. 

 

Suggested Readings: 

1. P.K. Nag, Basic & Applied Thermodynamics, Tata McGraw Hill, 2ndEdn., 2008. 

2. Yunus A Cengel & Michael A Boles, Thermodynamics- An Engineering Approach, Tata McGraw-

Hill, 7th Edition in SI Units (Special Indian Edition),2011 

3. Y.V.C.Rao, An Introduction to Thermodynamics, Universities Press, 2nd Edn., 2010. 

4. P.L Ballaney, Thermal Engineering, Khanna Publishers 2004. 

5. E. Rathakrishnan, Fundamentals of Engineering Thermodynamics, PHI Learning Pvt. Ltd, 2005. 
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Course Code Course Title Core/Elective 

PC251ME Metallurgy and Material Testing Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 Acquire basic knowledge by understanding iron-carbide diagram and its application in engineering. 

 Expose to Metallographic study and analysis of various metals. 

 Acquire knowledge in determining the hardness of metals before and after various Heat treatment 

operations. 

 Understand differences between different heat treatment methods. 

 Expose to T-T-T curve and its application in engineering metallurgy. 

 Understand the relation between micro structure and properties. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Prepare specimen for metallographic observation  

2. Analyse and identify low, medium and high carbon steels, different types of cast irons, non-ferrous 

alloys, from the study of their microstructure  

3. Underlines the importance of grain size in evaluating the desired mechanical properties. 

4. Correlate the heat treatment methods and the mechanical properties obtained. 

5. Analyse and identify microstructures after annealing, normalizing, hardening and tempering Relate 

the properties of the materials using image analyser 

 

List of Experiments: 

 

A:   Metallurgy Experiments: 

1. Study of: Metallurgical Microscope, Iron-Iron Carbide diagram, Procedure for specimen preparation 

2. Metallographic Study of Pure Iron& Low carbon steel 

3. Metallographic Study of Medium carbon steel, Eutectoid steel& Hyper Eutectoid steel 

4. Metallographic Study of Grey cast-iron, White cast-iron, & Black heart Malleable cast iron 

5. Metallographic Study of Aluminium, Brass & Bronze 

6. Jominy Quench test or Study of microstructure after heat treatment 

 

B:   Materials testing Lab 

1. Uni-axial tension test, to draw stress- strain diagram, and estimate modulus of elasticity, % of 

elongation and toughness. 

2. Compression test on bricks and Impact test 

3. Hardness test: Brinell & Vickers 

4. Shear force & bending moments tests. 

5. Bending test on fixed beam, simply supported beam  

6. Spring test and torsion test 

 

Note: At least ten experiments should be conducted 
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Course Code Course Title Core/Elective 

PC252ME Machine Drawing and Modelling Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 To understand format of drawing sheet, angle of projections, isometric projections and practice on 

simple machine elements 

 To practice free hand sketching of machine elements 

 To understand Modelling of assembly drawings of typical machine parts. 

Course Outcomes 

At the end of the course, the student 

1. Will be able to draw isometric and orthogonal projections and sectional views of various mechanical 

components. 

2. Will be able to draw free hand sketches of various mechanical components 

3. Will be able to understand the shape and structure of different types of joints, screws, keys and 

Couplings 

4. Will be sufficiently knowledgeable to use both the software and drafter to produce assembly views 

of various mechanical components from part drawings. 

 

List of Experiments: 

I. Machine Drawing (AutoCAD): 

1. Format of drawing sheet & title block, 

2. Conventions of drawing lines and dimensions,  

3. Convention for sectional views.  

4. Simple machine elements. 

5. Riveted and screwed fastenings.  

6. Joints and coupling. 

II. Assembly drawing (SOLIDWORKS/ CATIA/ PRO-E): 

7. Connecting rod.  

8. Eccentric.  

9. Cross head.  

10. Stuffing box.  

11. Lathe Tool Post.  

12. Revolving centre.  

13. Pedestal bearing (Plummer block).  

14. Screw Jack. 
 

Note: The test is for the ability of the student to read and interpret drawing. The drawing should include part 

list in standard format. 
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Suggested Readings: 

1. N.D. Bhatt, Machine Drawing, Charotar Publishing house, Anand, New Delhi, 28th edition, 1994. 

2. K.L. Narayana, P. Kannaiah, K. Venkat Reddy, Machine Drawing, New Age International (P) Ltd., 

2nd edition 1999. 

3. N. Siddeshwar, Machine Drawing, Tata McGraw Hill Publishing Co. Ltd., 5th edition, 1994 

4. K. C. John, Text book of Machine Drawing, PHI Learning, 
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SCHEME OF INSTRUCTION & EXAMINATION 

B.E. (Mechanical Engineering) IV – SEMESTER 

 

S. No. 
Course 

Code 
Course Title 

Scheme of 

Instruction 

Scheme of 

Examination 

C
re

d
it

s 

L T P/D 

C
o

n
ta

ct
 

H
rs

/W
k

 

CIE SEE 

D
u

ra
ti

o
n

 

in
 H

rs
 

Theory Courses 

1 MC112CE Environmental Science 2 - - 2 30 70 3 - 

2 MC113PY 
Essence of Indian Traditional 

Knowledge 
2 - - 2 30 70 3 - 

3 HS213MP Industrial Psychology 3 - - 3 30 70 3 3 

4 BS206BZ Biology for Engineers 3 - - 3 30 70 3 3 

5 ES213ME Energy Sciences and Engineering 2 - - 2 30 70 3 2 

6 PC231ME Mechanics of Materials 3 - - 3 30 70 3 3 

7 PC232ME Applied Thermodynamics 3 - - 3 30 70 3 3 

8 PC233ME Kinematics of Machinery 3 - - 3 30 70 3 3 

9 PC234ME Manufacturing Processes 3 - - 3 30 70 3 3 

Practical/ Laboratory Courses 

10 PC261ME Thermal Engineering Lab – I  - - 2 2 25 50 3 1 

11 PC262ME Manufacturing Processes Lab - - 2 2 25 50 3 1 

 24 - 04 28 320 730  22 

 

HS: Humanities and Social Sciences BS: Basic Science ES: Engineering Science 

MC: Mandatory Course   PC: Professional Core 

L: Lecture T: Tutorial  P: Practical  D: Drawing 

CIE: Continuous Internal Evaluation  SEE: Semester End Evaluation (Univ. Exam) 

PY: Philosophy, BZ: Biology/ Life Sciences, CE: Civil Engineering  

MP: Mechanical / Production Engineering, ME: Mechanical Engineering.    

 

Note: 

1. Each contact hour is a clock hour 

2. The duration of the practical class is two hours, however it can be extended wherever necessary, to 
enable the student to complete the experiment. 

3. All the mentioned Mandatory Courses should be offered either in I–Semester or II–Semester only 

from the academic year 2019-2020. 
4. For those of the students admitted during the academic year 2018-2019, since the 

Mandatory Courses were not offered during the I–Semester or II–Semester, they should be offered 

either in III–Semester or IV–Semester of the academic year 2019-2020.  

5. The students have to undergo a Summer Internship of two-week duration after IV – Semester and 
credits will be awarded in V – Semester after evaluation. 
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Course Code Course Title Core/Elective 

MC112CE Environmental Science Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 - 

Course Objectives 

 To create awareness and impart basic knowledge about the environment and its allied problems. 

 To know the functions of ecosystems. 

 To understand importance of biological diversity. 

 To study different pollutions and their impact on environment.  

 To know social and environment related issues and their preventive measures. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Adopt environmental ethics to attain sustainable development. 

2. Develop an attitude of concern for the environment. 

3. Conservation of natural resources and biological diversity. 

4. Creating awareness of Green technologies for nation’s security. 

5. Imparts awareness for environmental laws and regulations. 

 

UNIT-I  

The Multidisciplinary Nature of Environmental Studies: Definition, scope and importance, need for 

public awareness. 

Natural Resources: Water Resources – Use and over utilization of surface and ground water, flood, drought, 

conflicts over water, Dams: Benefits and Problems. Food Resources –World Food Problems, effects of 

modern agriculture, fertilizer-pesticides problems, water logging, salinity, Forest Resources –Use and over 

exploitation, deforestation & its effect on tribal people. Land Resources –Land Degradation, environmental 

effect of mining, man induced landslides, soil erosion and desertification. Energy Resources –Growing 

energy needs, Renewable and Non-renewable energy resources. 

 

UNIT-II 

Ecosystems: Concept of an ecosystem, Structure and function of an ecosystem, Producers, consumers and 

decomposers, Energy flow in ecosystem, food chains, ecological pyramids, ecological succession, types of 

ecosystems (marine, pond, river, forest, grassland, desert) 

 

UNIT-III 

Biodiversity: Levels of Biodiversity, Bio-geographical classification of India, Value of biodiversity, Threats 

to biodiversity, endangered and endemic species of India, Conservation of biodiversity, global and national 

efforts. 

 

UNIT-IV 

Environmental Pollution: Definition, Causes, effects and control measures of air pollution, water pollution, 

soil pollution, noise pollution, thermal pollution, solid waste management. 

Environment Protection Act: Air, water, forest and wildlife Acts, issues in the enforcement of 

environmental legislation. 
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UNIT-V  

Social Issues and the Environment: Watershed management and environmental ethics. Climate change, 

global warming, acid rain, ozone layer depletion. 

Environmental Disaster Management: Types of disasters, impact of disasters on environment, 

infrastructure, and development. Basic principles of disaster mitigation, disaster management, and 

methodology. Disaster management cycle and disaster management in India. 

 

Field Work:  

 Visit to a local area to document environmental issues- agricultural area/ pond/lake/terrestrial 

ecosystem 

 Visit to a local polluted area- market/slum area/Industrial area/traffic area 

 

Suggested Readings: 

1. A.K. De, Environmental Chemistry, Wiley Eastern Ltd. 

2. E.P. Odum, Fundamentals of Ecology, W.B. Sunders Co., USA. 

3. M.N. Rao and A.K. Datta, Waste Water Treatment, Oxford and IBK Publications. 

4. Benny Joseph, Environmental Studies, Tata McGraw Hill, 2005. 

5. V.K. Sharma, Disaster Management, National Centre for Disaster Management, IIPE,1999. 
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Course Code Course Title Core/Elective 

MC113PY Essence of Indian Traditional Knowledge Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 - 

Course Objectives 

The course will introduce the students to 

 To get a knowledge in Indian Philosophical Foundations. 

 To Know Indian Languages and Literature and the fine arts in India & Their Philosophy. 

 To explore the Science and Scientists of Medieval and Modern India 

Course Outcomes 

After successful completion of the course the students will be able to 

1. Understand philosophy of Indian culture. 

2. Distinguish the Indian languages and literature among difference traditions. 

3. Learn the philosophy of ancient, medieval and modern India. 

4. Acquire the information about the fine arts in India. 

5. Know the contribution of scientists of different eras. 

6. The essence of Yogic Science for Inclusiveness of society. 

 

UNIT – I 

Introduction to Indian Philosophy: Basics of Indian Philosophy, culture, civilization, culture and heritage, 

general characteristics of culture, importance of culture in human literature, Indian culture, Ancient Indian, 

Medieval India, Modern India. 

 

UNIT – II 

Indian Philosophy & Literature: Vedas Upanishads, schools of Vedanta, and other religion Philosophical 

Literature. Philosophical Ideas the role of Sanskrit, significance of scriptures to current society, Indian 

Philosophies, literature of south India. 

Indian languages and Literature-II: Northern Indian languages & Philosophical & cultural & literature. 

 

UNIT – III 

Religion and Philosophy: Religion and Philosophy in ancient India, Religion and Philosophy in Medieval 

India, Religious Reform Movements in Modern India (selected movements only) 

 

UNIT – IV 

Indian Fine Arts & Its Philosophy (Art, Technology & Engineering): Indian Painting, Indian handicrafts, 

Music, divisions of Indian classic music, modern Indian music, Dance and Drama, Indian Architecture 

(ancient, medieval and modern), Science and Technology in Indian, development of science in ancient, 

medieval and modern Indian. 

 

UNIT – V 

Education System in India: Education in ancient, medieval and modern India, aims of education, subjects, 

languages, Science and Scientists of Ancient India, Scientists of Medieval India, Scientists of Modern India. 

The role Gurukulas in Education System, Value based Education. 
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Suggested Readings: 

1. Kapil Kapoor, “Text and Interpretation: The India Tradition’’, ISBN: 81246033375, 2005 

2. “Science in Samskrit”, Samskrita Bharti Publisher, ISBN-13:978-8187276333,2007 

3. NCERT, “Position paper on Arts, Music, Dance and Theatre’’, ISBN 81-7450-494-X, 2006 

4. S. Narain, “Examination in Ancient India”, Arya Book Depot, 1993 

5. Satya Prakash, “Founders of Sciences in Ancient India”, Vijay Kumar Publisher, 1989 

6. M.Hiriyanna, “Essentials of Indian Philosophy”, Motilal Banarsidass Publishers, ISBN-13: 978-

8120810990,2014 

7. Chatterjee. S & Dutta “An Introduction to Indian Philosophy” 
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Course Code Course Title Core/Elective 

HS213MP Industrial Psychology Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The course will introduce the students to 

 To Know Industry Structures and functions. 

 Develop an awareness of the major perspectives underlying the field of Industrial Psychology  

 Understanding for the potential Industrial Psychology has for society and organizations now and in 

the future. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Understanding of key concepts, theoretical perspectives, and trends in industrial psychology. 

2. Evaluate the problems thorough and systematic competency model. 

3. Analyse the problems present in environment and design a job analysis method. 

4. Create a better work environment for better performance. 

5. Design a performance appraisal process and form for the human behaviour. 

 

UNIT-I 

Industrial Engineering: Meaning, Definition, Objective, Need, Scope, Evolution and developments. 

Concept of Industrial Engineering, Historical development of Industrial Engineering, main departments of 

Industry. 

Organization Structure: Introduction, Principles of Organization, Organizational theories, 

Departmentalism, Authority, power, Organizational effectiveness, structuring the Organization, 

Organizational change, Organization charts. 

 

UNIT-II 

Motivation, Morale and Behavioural Science: Motivation, Characteristics, Kinds of motivation, Thoughts 

of motivational philosophy, Human needs, Incentive as motivators, Managing Dissatisfaction and frustration, 

Morale, Absenteeism, Behavioural Science.  

Social environment: Group dynamics in Industry Personal psychology, Selection, training, placement, 

promotion, counselling, job motivations, job satisfaction. Special study of problem of fatigue, boredom and 

accidents. 

 

UNIT-III 

Understanding Consumer Behaviour: Consumer behaviour, study of consumer preference, effects of 

advertising, Industrial morale: The nature and scope of engineering psychology, its application to industry 

 

UNIT-IV 

Work Methods: Efficiency at work, the concept of efficiency, the work curve, its characteristics, the work 

methods; hours of work, nature of work, fatigue and boredom, rest pauses. The personal factors; age abilities, 

interest, job satisfaction, the working environment, noise, illumination, atmospheric conditions, increasing 

efficiency at work; improving the work methods, Time and motion study, its contribution and failure 

resistance to time and motion studies, need for allowances in time and motion study. 
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UNIT-V 

Work and Equipment Design: Criteria in evaluation of job-related factor, job design, human factors, 

Engineering information, input processes, mediation processes, action processes, methods design, work 

space and its arrangement, human factors in job design. Accident and Safety: The human and economic costs 

of accidents, accident record and statistics, the causes of accidents situational and individual factors related 

to accident reduction. 

 

Suggested Readings: 

1. TR Banga and SC Sharma, Industrial Engineering and Management, Khanna Publishers, 11th Edn., 

2014. 

2. Tiffin, J and McCormic E.J., Industrial Psychology, Prentice Hall, 6th Edn., 1975.  

3. McCormic E.J., Human Factors Engineering and Design, McGraw Hill, 4th Edn.,1976.  

4. Mair, N.R.F., Principles of Human relations  

5. Gilmer, Industrial Psychology 

6. Ghiselli & Brown, Personnel and Industrial Psychology.  

7. Myer, Industrial Psychology.  

8. Dunnete, M.D., Handbook of Industrial and Organizational Psychology.  

9. Blum & Taylor, Industrial Psychology 
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Course Code Course Title Core/Elective 

BS206BZ Biology for Engineers Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

Gain vivid knowledge in the fundamentals and uses of biology, human system and plant system. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Apply biological engineering principles, procedures needed to solve real-world problems. 

2. Understand the fundamentals of living things, their classification, cell structure and biochemical 

constituents. 

3. Apply the concept of plant, animal and microbial systems and growth in real life situations. 

4. Comprehend genetics and the immune system. 

5. Know the cause, symptoms, diagnosis and treatment of common diseases. 

6. Apply basic knowledge of the applications of biological systems in relevant industries. 

 

UNIT-I 

Introduction to Life: Characteristics of living organisms, Basic classification, cell theory, structure of 

prokaryotic and eukaryotic cell, Introduction to Biomolecules: definition, general classification and 

important functions of carbohydrates, lipids, proteins, vitamins and enzymes.  

 

UNIT-II 

Biodiversity: Plant System: basic concepts of plant growth, nutrition, photosynthesis and nitrogen fixation. 

Animal System: Elementary study of digestive, respiratory, circulatory, excretory systems and their 

functions. Microbial System: History, types of microbes, economic importance and control of microbes. 

 

UNIT-III 

Genetics and Evolution: Theories of evolution and Evidences; cell division–mitosis and meiosis; evidence 

of laws of inheritance; variation and speciation; nucleic acids as a genetic material; central dogma; Mendel 

laws, gene and chromosomes. 

 

UNIT-IV 

Human Diseases: Definition, causes, symptoms, diagnosis, treatment and prevention of diabetes, cancer, 

hypertension, influenza, AIDS and Hepatitis. Immunity immunization, antigen – antibody immune response. 

 

UNIT-V 

Biology and its Industrial Applications: Transgenic plants and animals, stem cell and tissue engineering, 

bioreactors, bio pharming, recombinant vaccines, cloning, drug discovery, biological neural networks, 

bioremediation, biofertilizer, biocontrol, biofilters, biosensors, biopolymers, bioenergy, biomaterials, 

biochips, basic biomedical instrumentation. 
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Suggested Readings:  

1. A Text book of Biotechnology, R.C.Dubey, S. Chand Higher Academic Publications, 2013 

2. Diseases of the Human Body, Carol D. Tamparo and Marcia A. Lewis, F.A. Davis Company, 2011. 

3. Biomedical instrumentation, Technology and applications, R. Khandpur, McGraw Hill Professional, 

2004  

4. Biology for Engineers, Arthur T. Johnson, CRC Press, Taylor and Francis, 2011  

5. Cell Biology and Genetics (Biology: The unity and diversity of life Volume I), Cecie Starr, Ralph 

Taggart, Christine Evers and Lisa Starr, Cengage Learning, 2008 

6. Biotechnology Expanding horizon, B.D. Singh, Kalyani Publishers, 2012. 
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Course Code Course Title Core/Elective 

ES213ME Energy Sciences and Engineering Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 2 

Course Objectives 

The objectives of this course is to impart knowledge of 

 Able to identify various sources of energy. 

 Understand the difference between Conventional and renewable energy sources.  

 Identify various storage devices of Energy. 

 Able to estimate the costing of power plant. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Understand the basics of various sources of energy  

2. Analyse the present status of conventional energy sources. 

3. Understand the working principles of Renewable Energy systems 

4. Design and develop waste heat recovery systems. 

5. Relate energy economics, standards and future challenges. 

 

UNIT-I  

Introduction: Various sources of energy, relative merits and demerits, Statistics and prospects of 

conventional and Renewable energy sources. 

 

UNIT-II  

Conventional Energy Sources: Fossil Fuels: Power generation using steam turbine and gas turbine power 

plants, Nuclear Fuels: Parts of reactor core, Nuclear power plant outline, Methods to dispose radioactive 

waste. Hydro Energy: Spillways, Hydroelectric power plant outline. 

 

UNIT-III 

Renewable Energy Systems: Solar Energy – Types of collectors and concentrators, Solar Photo Voltaic 

Cell. Wind Energy – Types of Wind Turbines and their working, geothermal power plant, Biomass 

conversion, Wave Energy power plant, Tidal Energy power plant, Ocean thermal energy power plant. 

 

UNIT-IV 

Storage: Methods to store Mechanical Energy, Electrical Energy, Chemical Energy and Thermal Energy. 

Co-generation &Tri-generation: Definition, application, advantages, classification, saving Potential. Energy 

waste, waste heat recovery classification, advantages and applications, commercially viable waste heat 

recovery devices. 

 

UNIT-V  

Power Plant Economics and Environmental Considerations: Costing, Estimation of power production -

Pollutants and Pollution Standards -Methods of pollution control. Energy Efficiency rating and BEE 

standards, Future energy needs and challenges. 
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Suggested Readings: 

1. Wakil MM, Power Plant Technology, McGraw Hill  

2. P.K. Nag, Power Plant Engineering, McGraw-Hill  

3. G.D. Rai, Non-Conventional Energy Sources, Khanna Publishers 

4. Mili Majumdar, Energy Efficient Buildings in India, Ministry of Non-Conventional Energy Sources. 
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Course Code Course Title Core/Elective 

PC231ME Mechanics of Materials Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To understand the basic concept of stress and strains for different materials. 

 To know the mechanism of the development of shear force and bending moment in beams and the 

stresses in thin cylinders & spheres. 

 To know the theory of simple bending, direct & bending stress and distribution of shear stress. 

 To analyse and understand shear stress, torsional stress and spring applications. 

 To study the deflections and its applications. 

Course Outcomes 

1. To understand the theory of elasticity and Hooke’s law 

2. To analyse beams to determine shear force and bending moments 

3. Analyse shear stress distribution in different sections of beams. 

4. To analyse and design structural members subjected to combined stresses 

5. To solve problems on bars and to determine deflections at any point of the beams 

 

UNIT – I 

Simple Stresses & Strains: Types of stresses & strains, Stress-Strain relations (Hooke’s law), Relation 

between elastic constants, Volumetric strain, Composite bars, Temperature stresses. Strain energy: Gradual, 

Sudden, Impact and Shock loading. 

Compound Stresses: Stresses on oblique planes, Principal stresses and Principal planes. Mohr’s circle and 

ellipse of stresses & strains.  

 

UNIT – II 

Shear Force and Bending Moment: Construction of S.F and B.M diagrams for cantilever, simply 

supported and overhanging beams subjected to point loads, uniformly distributed loads, uniformly varying 

loads and combination of these loads, Point of contra flexure and Relation between S.F & B.M. 

Thin Cylinders & Spheres: Derivation of formulae for longitudinal stress, Circumferential (hoop) stress, 

Volumetric strains, Changes in diameter and volume. 

 

UNIT – III 

Bending stresses in Beams: Assumptions made in pure bending, Derivation of bending moment equation, 

Modulus of section, Moment of resistance, Determination of bending stresses. Direct and Bending Stresses: 

Basic concepts, Core of sections for square, rectangular, solid and hollow circular.  

Distribution of shear stress: Equation of shear stress, Distribution across rectangular section. 

 

UNIT – IV 

Torsion of Circular Shafts: Theory of pure torsion, Assumptions made, Derivation of basic torsion 

equation, Torsional moment of resistance, Polar section modulus, Power transmitted by shafts, Combined 

bending and torsion. 

Helical Springs: Close and open coiled helical springs subjected to axial loads, axial couples, Strain energy 

in springs. 
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UNIT - V 

Deflection of Beams: Deflections of cantilever and simply supported beams including overhanging beams 

for point loads and uniformly distributed loads by Double integration method, Macaulay’s method, Strain 

energy method, Moment area method, Conjugate beam method and Maxwell reciprocal theorem. 

 

Suggested Readings: 

1. S. Ramamrutham, Strength of Materials, Dhanpat Rai & Sons, 1993.B.C. Punmia, Strength of 

Materials and Theory of Structures, Laxmi Publishers, Delhi, 2000. 

2. R.K. Rajput, Strength of Materials, S. Chand & Co., 2003. 

3. EgorP.Popov,EngineeringMechanicsofSolids,PrenticeHallofIndia,NewDelhi,2001. 

4. Gere & Timoshenko, Mechanics of Materials, 2nd Edition, CBS Publishers and Distributors Pvt. Ltd. 

5. Ferdinand P. Beer et.al., Mechanics of Materials, Tata McGraw-Hill Publishing Co. Ltd., New 

Delhi, 2005. 
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Course Code Course Title Core/Elective 

PC232ME Applied Thermodynamics Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To study the application of thermal science in mechanical engineering, consisting of the fundamental 

laws and processes for energy conversion. 

 To understand thermal design aspects of reciprocating machinery-reciprocating compressors and IC 

Engines. 

 To analyse Rankine cycle applied to thermal power plants and its improvements.  

 To gain the knowledge on the power plant thermal Devices-Boilers, Condensers, Pumps &Nozzles. 

Course Outcomes 

1. Expected to be able to quantify the behaviour of reciprocating compressors. 

2. Expected to be able to explain thermal design and working principles of IC Engines, their supporting 

systems and Combustion chambers. 

3. Expected to be able to quantify the behaviour of power plants based on the Rankine cycle, including 

the effect of enhancements such as superheat, reheat and regeneration. 

4. Expected to be able to explain the thermal design and working principles of Power plant devices. 

5. Expected to be able to explain working principles of Boilers, Condensers, Pumps &Nozzles. 

 

UNIT-I 

Reciprocating Air Compressors: Classification and applications. Ideal and actual P-V diagrams, work 

input and efficiency relations for single and multi-stage compressors. Effect of clearance volume on work 

input and efficiency. Inter cooling and after cooling concepts. 

 

UNIT-II 

Internal Combustion Engines: Classification and applications. Working principles of four stroke and two 

stroke engines, Spark Ignition and Compression ignition engines. Deviation of actual cycles from Air 

Standard cycles. Performance parameters of I.C. Engines. Heat balance sheet of I. C. Engine. Overview of 

Engine supporting systems- Cooling Systems, Lubrication systems- Wet sump, Dry sump and Mist Systems. 

Working principles of S.I. Engine fuel systems- Carburettors, Battery and Magneto Ignition systems. 

Working principles of C.I. Engine fuel systems- Fuel pump and Fuel injector. 

 

UNIT-III 

I.C. Engine Combustion phenomena: Stages of combustion in S.I. Engines- Ignition delay, Flame front 

propagation and After burning. Abnormal combustion- Pre-ignition and Knocking. 

Factors affecting Knocking. Stages of combustion in C.I. Engines, Delay period, Period of Uncontrolled 

Combustion, Period of Controlled Combustion and after burning. Abnormal Combustion-Knocking. Factors 

affecting Knocking. Octane and Cetane rating of fuels. Design considerations for combustion chamber and 

cylinder head. Type of combustion chambers of S.I. engines and C.I. engines. 
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UNIT-IV 

Steam Boilers: Classification and Working Principles. Water tube boilers- Babcok & Wilcox and Stirling 

boilers. Fire tube boilers- Cornish, Cochran, Locomotive and Lancashire boilers. High Pressure boilers / 

Supercritical boilers: La-mont, Benson boiler, Loeffler boiler and Velox boiler. Boiler Mountings and 

Accessories. Boiler Draught. Calculation of Chimney height.  

Steam Condensers: Jet and Surface condensers, Principle of Operation and Applications. 

 

UNIT-V 

Steam Power Plant Cycles: Carnot and Rankine cycles of operation and their efficiencies. Analysis of 

Rankine cycle with superheating, reheating and regeneration (Direct and Indirect types).  

Steam Nozzles: Flow of steam through convergent - divergent nozzles, velocity of steam flowing through 

the nozzle, mass of steam discharge through the nozzle, condition for maximum discharge, critical pressure 

ratio and nozzle efficiency. Super saturated expansion of steam through nozzles. General relationship 

between area, velocity and pressure in Nozzle flow.  

 

Suggested Reading: 

1. R.K. Rajput, " Thermal Engineering”, Laxmi Publications, 9th Edn., 2013 

2. V. Ganesan, "Internal Combustion Engines", Tata McGraw Hill Publishing, 2007 

3. P.L. Ballaney, "Thermal Engineering", Khanna Publishers, 19th Edn., 1993. 

4. Richard Stone, “Introduction to I.C. Engines”, Mac Millan, 2nd Edn., 1997 
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Course Code Course Title Core/Elective 

MC233ME Kinematics of Machinery Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The objectives of this course is to impart knowledge of 

 Analysis of mechanisms. 

 Drawing displacement diagrams for followers with various types of motions. 

 Cam profile drawing for various followers. 

 Estimation of transmission of power by belts and application of various gears and gear trains. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Understand the principles of kinematic pairs, chains and their classification, DOF, inversions, 

equivalent chains and planar mechanisms.  

2. Analyse the planar mechanisms for position, velocity and acceleration. 

3. Design frictional systems like belt drives, rope drives, clutches, bearings and screw threads 

4. Design cams and followers for specified motion profiles. 

5. Evaluate gear tooth geometry and select appropriate gears for the required applications. 

 

UNIT-I 

Definition of link, pair, kinematic chain, mechanism and machine, Kutzbach and Grubler criterion, 

Grashoff’s law, inversions of quadratic cycle chain, inversions of single and double slider crank chains. 

Fundamentals of coupler curves, Robert’s law, Pantograph, Geneva mechanism, Hooke’s joint, Davis and 

Ackerman’s Steering gear mechanisms.  

Introduction to Type, Number and Dimensional synthesis of four bar planar mechanisms 

 

UNIT-II 

Analysis of Mechanisms: Instantaneous centre, body centrode and space centrode, Kennedy’s theorem, 

Graphical methods (relative velocity method, instantaneous center method) to find velocities and 

accelerations including Coriolis component of acceleration of planar mechanisms. Angular velocity theorem.  

 

UNIT-III 

Laws of Friction: Friction in screw threads, pivots, collars and clutches, friction axis of link and friction 

circle 

Belts and Rope drives: Open and closed belt drives, length of belt, ratio of tensions, effect of centrifugal 

tension and initial tension on power transmission, condition for maximum power transmission 

Brakes: Block or shoe brake, internal expanding shoe brake, disc brake, belt brakes 

Dynamometers: Rope brake, belt transmission and Torsion type dynamometers 

 

UNIT-IV 

Cams: Types of cams and followers, Displacement, velocity, acceleration and jerk (SVAJ) diagrams for 

follower motion, Analysis of uniform motion, parabolic motion, simple harmonic motion and cycloidal 

motion profiles. Graphical synthesis of planar cams with knife edge, roller and flat face followers. Eccentric 

circle cam with translating roller follower. 
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UNIT-V 

Gears: Classification of gears. Spur gears- Nomenclature, law of gear tooth action, involute as gear tooth 

profile, interference of involute gears, minimum number of teeth to avoid interference, contact ratio, 

cycloidal tooth profile, comparison of involute and cycloidal tooth profile. 

Helical gears: Helical gear tooth relations, contact of helical gear teeth.  

Gear trains- Simple, compound, reverted, and epi cyclic gear trains. 

 

Suggested Readings: 

1. S.S. Rattan, Theory of Machines, Tata McGraw-Hill, 3rd Edition,2009. 

2. J. E. Shigley, Theory of Machines and Mechanisms, McGraw-Hill Publications,2005. 

3. Thomas Bevan, Theory of Machines, Pearson Education 

4. Norton RL, Kinematics and Dynamics of Machinery, McGraw-Hill Publications 

5. Amitabha Ghosh and Ashok Kumar Mallik, Theory of Mechanisms and Machines, East West Press 

Pvt. Ltd,2008 
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Course Code Course Title Core/Elective 

MC234ME Manufacturing Process Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To understand the basic principles of major manufacturing processes such as metal casting, welding 

and forming of engineering materials. 

 To know the advantages and limitations of each process. 

 To be able to select the optimal process to produce a product. 

 To know the basic principle of advanced forming processes. 

Course Outcomes 

1. Describe the concepts of Foundry Technologies consisting of pattern making, mould making, gating 

design and solidification. 

2. Discuss the importance of special casting processes, categorize various casting defects and describe 

the processing of plastics. 

3. Classify and differentiate various Arc welding, Gas welding and Advanced welding processes, 

discuss their advantages, applications and limitations. 

4. Differentiate various Solid State welding and Resistance welding processes, discuss their 

applications, and identify various welding defects. 

5. Describe various forming processes, sheet metal operations and discuss the importance of 

unconventional forming processes. 

 

UNIT-I 

Casting Process : Casting terms, pattern materials, types of patterns, pattern allowances, colour code for 

patterns, Moulding sands, core sands, properties of moulding sand and its ingredients, different types of 

moulding machines, Directional solidification, use of chaplets, chills, riser and gating design. 

 

UNIT-II 

Special Casting Processes: Shell moulding, Co2 moulding, die casting, centrifugal casting, investment or 

lost wax process; Casting defects, causes and remedies, Inspection and testing of castings. 

Processing of Plastics - Extrusion, Injection moulding, Blow moulding and Thermoforming. 

Introduction to Powder Metallurgy- Process, Production of powders, blending, mixing, compaction 

techniques and finishing operations employed in powder metallurgy processes. 

 

UNIT-III 

Welding Processes: Introduction, Classification of welding processes, principle of gas welding, 

equipment and techniques, types of flames and applications, advantages, limitations and applications of Gas 

welding; Arc welding equipment electrode materials and specifications, polarity, types of arc welding.-

SMAW, SAW, GMAW, GTAW, PAW, Atomic hydrogen welding, principle of Electro slag welding, 

Soldering and Brazing, Gas cutting. 
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UNIT-IV 

Solid State Welding Process: Forge Welding, Friction Welding, Friction Stir Welding, and 

Explosive Welding. 

Resistance welding processes - Spot welding, Projection welding, Percussion welding, Seam 

welding, Butt welding, weldability, Welding defects 

 

UNIT-V 

Forming Processes: Cold & Hot working, Yield criteria, Process description of Forging, Rolling, 

Extrusion, Wire drawing. 

Sheet Metal Operations: Blanking, Piercing, Bending, Deep drawing, Stretch forming, Spinning. 

Advance Forming Processes- High energy rate forming processes such as Explosive forming, Electro-

magnetic forming and Electro-hydraulic forming; Rubber pad forming  

 

Suggested Readings: 

1. P.N. Rao, “Manufacturing Technology,” Vol. 1, Tata McGraw Hill Publ., 3nd Ed., 2011 

2. Amitabh Ghosh & Mallick, “Manufacturing Science”, Assoc. East west Press Pvt. Ltd. 4th 

Ed., 2011 

3. Roy A. Lindberg, "Processes and Materials of Manufacture", 3rd Edition, Pearson Education, 2015. 

4. Serope Kalpakjian, “Manufacturing Engineering and Technology”, Pearson Education, 2018 

5. George. E. Dieter, "Mechanical Metallurgy", SI Metric Edition McGraw-Hill Book Company 

6. J.P.Kaushish, "Manufacturing Processes", PHI Learning Pvt. Ltd., 2nd, 2010 
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Course Code Course Title Core/Elective 

MC261ME Thermal Engineering Lab - I Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 To understand applications of thermal engineering concepts through experimentation. 

 To provide knowledge in testing of properties of fuels and lubricating oils 

 To demonstrate and conduct experiments, Interpret and analyse data and report results of IC engine 

testing 

Course Outcomes 

1. Perform experiments to find the efficiency of Petrol and Diesel engines. 

2. Find the properties of unknown fuels/lubricants. 

3. Perform experiments on CI and SI engines. 

4. Perform experiments on Reciprocating Air Compressor. 

 

List of Experiments: 

1. To determine volumetric efficiency, isothermal efficiency and mass flow rate of a two stage 

reciprocating air compressor. 

2. To determine valve timing diagram of a Petrol/Diesel engine. 

3. To determine port timing diagram of a Petrol/Diesel engine. 

4. To conduct performance test on single cylinder Diesel engine. 

5. To conduct heat balance test on a Diesel engine. 

6. To conduct Morse test on multi cylinder Petrol engine. 

7. To conduct performance test on multi cylinder Petrol engine. 

8. To conduct performance test on a two-stroke Petrol engine. 

9. To conduct performance test on multi cylinder Diesel engine. 

10. To study the performance of a Petrol engine under different compression ratios. 

11. Exhaust gas analysis of Petrol engine for carbon-monoxide and unburnt hydrocarbons. 

12. Exhaust gas analysis of Diesel engine for carbon deposits using smoke meter. 

13. Determination of viscosity of lubricating oil. 

14. Determination of flash and fire points of a fuel 

15. Study of Boiler Models 

 

Note: At least ten experiments should be conducted in the Semester 
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Course Code Course Title Core/Elective 

PC262ME Manufacturing Processes Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 To gain knowledge and skill in various manufacturing processes such as casting, welding and 

forming.   

 To understand and perform operations like pattern making, sand testing and casting.  

 To join metal pieces by various welding techniques and gain hands on experience. 

 To understand the working principle and produce some components by various metal forming 

techniques.  

Course Outcomes 

1. Conduct experiments and put hands-on experience on various processes in foundry, welding, 

forging, forming and plastic manufacturing technologies.   

2. Demonstrate the understanding of the theoretical concepts of above technologies while working in 

small groups.   

3. Demonstrate writing skills through clear laboratory reports 

4. Identity the defects / imperfections and discuss their causes and suggest remedies to eliminate them. 

5. Transfer group experience to individual performance of exercises and demonstrate effective oral 

communication skills. 

 

List of Experiments: 

Foundry  

1. Single piece pattern making with wood as material considering allowances (Draft, Shrinkage and 

Machining)  

2. Green sand mould making processes with complete sprues, gates, riser design.  

3. Testing of green sand properties  

4. Melting and casting of aluminium metal.  
 

Welding 

I. Evaluation of strength and hardness of a  

1. Butt Joint prepared by gas welding using different types of flames  

2. Lap joint by resistance welding process  

3. V-Joint by Arc welding process  

II. Exercises using TIG and MIG welding processes.  
 

Forming: 

1. Evaluation of formability using Erichsen cupping test  

2. Performing wire drawing operation on different materials (ex. Cu, Al, etc)  

3. Performing blanking and piercing operations using hydraulic/fly presses.  

4. Manufacturing of a simple component using Plastic Injection moulding machine  

 

Note: Minimum ten experiments should be conducted in the semester 
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SCHEME OF INSTRUCTION & EXAMINATION 

B.E. (Production Engineering) III – SEMESTER 

 

S. No. 
Course 

Code 
Course Title 

Scheme of 

Instruction 

Scheme of 

Examination 

C
re

d
it

s 

L T P/D 

C
o

n
ta

ct
 

H
rs

/W
k

 

CIE SEE 

D
u

ra
ti

o
n

 

in
 H

rs
 

Theory Courses 

1 MC111PO Indian Constitution 2 - - 2 30 70 3 - 

2 HS201EG 
Effective Technical 

Communication in English 
3 - - 3 30 70 3 3 

3 HS202CM Finance and Accounting 3 - - 3 30 70 3 3 

4 BS205MT 
Mathematics-III (PDE, Probability 

& Statistics) 
3 - - 3 30 70 3 3 

5 ES211CE Engineering Mechanics 2 1 - 3 30 70 3 3 

6 ES214EC Basic Electronics 3 - - 3 30 70 3 3 

7 PC221ME Metallurgy and Material Science 3 - - 3 30 70 3 3 

8 PC222ME Thermodynamics 3 - - 3 30 70 3 3 

Practical/ Laboratory Courses 

9 PC251ME 
Metallurgy and Material Testing 

Lab 
- - 2 2 25 50 3 1 

10 PC252ME 
Machine Drawing and Modelling 

Lab 
- - 2 2 25 50 3 1 

 22 01 04 27 290 660  23 

 

HS: Humanities and Social Sciences BS: Basic Science ES: Engineering Science 

MC: Mandatory Course   PC: Professional Core 

L: Lecture T: Tutorial  P: Practical  D: Drawing 

CIE: Continuous Internal Evaluation  SEE: Semester End Evaluation (Univ. Exam) 

 

PO: Political Science, EG: English, CM: Commerce, MT: Mathematics, CE: Civil Engineering,  

EC: Electronics and Communication Engineering, ME: Mechanical Engineering.   

 

Note: 
1. Each contact hour is a clock hour 

2. The duration of the practical class is two hours, however it can be extended wherever necessary, to 

enable the student to complete the experiment. 
3. All the mentioned Mandatory Courses should be offered either in I–Semester or II–Semester only 

from the academic year 2019-2020. 

4. For those of the students admitted during the academic year 2018-2019, since the 

Mandatory Courses were not offered during the I–Semester or II–Semester, they should be offered 
either in III–Semester or IV–Semester of the academic year 2019-2020.  
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Course Code Course Title Core/Elective 

MC111PO Indian Constitution Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 - 

Course Objectives 

 To create awareness among students about the Indian Constitution. 

 To acquaint the working conditions of union, state, local levels, their powers and functions. 

 To create consciousness in the students on democratic values and principles articulated in the 

constitution.  

 To expose the students on the relations between federal and provincial units. 

 To divulge the students about the statutory institutions. 

Course Outcomes 

After completing this course, the student will 

1. Know the background of the present constitution of India. 

2. Understand the working of the union, state and local levels. 

3. Gain consciousness on the fundamental rights and duties. 

4. Be able to understand the functioning and distribution of financial resources between the centre and 

states. 

5. Be exposed to the reality of hierarchical Indian social structure and the ways the grievances of the 

deprived sections can be addressed to raise human dignity in a democratic way. 

 

UNIT-I 

Evolution of the Indian Constitution: 1909 Act, 1919 Act and 1935 Act. Constituent Assembly: 

Composition and Functions; Fundamental features of the Indian Constitution. 

 

UNIT-II 

Union Government: Executive-President, Prime Minister, Council of Minister 

State Government: Executive: Governor, Chief Minister, Council of Minister 

Local Government: Panchayat Raj Institutions, Urban Government 

 

UNIT-III 

Rights and Duties: Fundamental Rights, Directive principles, Fundamental Duties 

 

UNIT-IV 

Relation between Federal and Provincial units: Union-State relations, Administrative, legislative and 

Financial, Inter State council, NITI Ayog, Finance Commission of India 

 

UNIT-V 

Statutory Institutions: Elections-Election Commission of India, National Human Rights Commission, 

National Commission for Women 
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Suggested Readings: 

1. Abhay Prasad Singh & Krishna Murari, Constitutional Government and Democracy in India, 

Pearson Education, New Delhi, 2019 

2. D.D. Basu, Introduction to the constitution of India, Lexis Nexis, New Delhi 

3. Subhash Kashyap, Our Parliament, National Book Trust, New Delhi  

4. Peu Ghosh, Indian Government &Politics, Prentice Hall of India, New Delhi  

5. B.Z. Fadia & Kuldeep Fadia, Indian Government &Politics, Lexis Nexis, New Delhi 
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Course Code Course Title Core/Elective 

HS201EG Effective Technical Communication in English Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

To expose the students to: 

 Features of technical communication 

 Types of professional correspondence 

 Techniques of report writing 

 Basics of manual writing 

 Aspects of data transfer and presentations. 

Course Outcomes 

On successful completion of the course, the students would be able to: 

1. Handle technical communication effectively 

2. Use different types of professional correspondence 

3. Use various techniques of report writing 

4. Acquire adequate skills of manual writing 

5. Enhance their skills of information transfer and presentations   

 

UNIT I 

Definition and Features of Technical communication: Definition and features of technical communication 

(precision, relevance, format, style, use of visual aids), Differences between general writing and technical 

writing, Types of technical communication (oral and written) 

 

UNIT II 

Technical Writing-I (Official correspondence): Emails, IOM, Business letters, Business proposals. 

 

UNIT III 

Technical writing-II (Reports): Project report, Feasibility report, Progress report, Evaluation report. 

 

UNIT IV 

Technical writing- III (Manuals): Types of manuals, User manual, Product manual, Operations manual. 

 

UNIT V 

Information Transfer and Presentations: Non-verbal (bar diagram, flow chart, pie chart, tree diagram) to 

verbal (writing), Verbal (written) to non-verbal, Important aspects of oral and visual presentations. 
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Suggested Readings: 

1. Raman, Meenakshi & Sharma, Sangeeta. (2015). Technical Communication: Principles and 

Practice(3rd ed.). New Delhi. 

2. Rizvi,Ashraf, M. (2017).Effective Technical Communication(2nd ed.). New Delhi,Tata McGraw Hill 

Education. 

3. Sharma, R. C., & Mohan, Krishna. (2017). Business Correspondence and Report Writing: A 

Practical Approach to Business & Technical Communication (4th ed.). New Delhi, Tata McGraw 

Hill Education. 

4. Tyagi, Kavita & Misra, Padma. (2011). Advanced Technical Communication. New Delhi, PHI 

Learning. 

5. Jungk, Dale. (2004). Applied writing for technicians. New York, McGraw-Hill Higher Education. 
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Course Code Course Title Core/Elective 

HS202CM Finance and Accounting Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The course will introduce the students 

 To provide basic understanding of Financial and Accounting aspects of a business unit 

 To provide understanding of the accounting aspects of business 

 To provide understanding of financial statements 

 To provide the understanding of financial system  

 To provide inputs necessary to evaluate the viability of projects 

 To provide the skills necessary to analyse the financial statements  

Course Outcomes 

After successful completion of the course the students will be able to 

1. Evaluate the financial performance of the business unit. 

2. Take decisions on selection of projects. 

3. Take decisions on procurement of finances. 

4. Analyse the liquidity, solvency and profitability of the business unit. 

5. Evaluate the overall financial functioning of an enterprise. 

 

UNIT-I 

Basics of Accounting: Financial Accounting–Definition- Accounting Cycle – Journal - Ledger and Trial 

Balance-Cash Book-Bank Reconciliation Statement (including Problems) 

 

UNIT-II 

Final Accounts: Trading Account-Concept of Gross Profit- Profit and Loss Account-Concept of Net Profit-

Balance Sheet (including problems with minor adjustments) 

 

UNIT-III 

Financial System and Markets: Financial System-Components-Role-Considerations of the investors and 

issuers- Role of Financial Intermediaries. Financial Markets-Players- Regulators and instruments - Money 

Markets Credit Market- Capital Market (Basics only) 

 

UNIT-IV 

Basics of Capital Budgeting techniques: Time Value of money- Compounding- Discounting- Future Value 

of single and multiple flows- Present Value of single and multiple Flows- Present Value of annuities- 

Financial Appraisal of Projects– Payback Period, ARR- NPV, Benefit Cost Ratio, IRR (simple ratios). 

 

UNIT-V 

Financial statement Analysis: Financial Statement Analysis- Importance-Users-Ratio Analysis-liquidity, 

solvency, turnover and profitability ratios. 

 

 

 

 

 



Faculty of Engineering, O.U.  AICTE Model Curriculum with effect from Academic Year 2019-20 

7 

Suggested Readings: 

1. Satyanarayana. S.V. and Satish. D., Finance and Accounting for Engineering, Pearson Education 

2. Rajasekharan, Financial Accounting, Pearson Education 

3. Sharma.S.K. and Rachan Sareen, Financial Management, Sultan Chand 

4. Jonathan Berk, Fundamentals of Corporate Finance, Pearson Education 

5. Sharan, Fundamentals of Financial Management, Pearson Education    
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Course Code Course Title Core/Elective 

BS205MT Mathematics – III (PDE, Probability & Statistics) Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To introduce the solution methodologies for second order Partial Differential Equations with 

applications in engineering 

 To provide an overview of probability and statistics to engineers 

Course Outcomes 

After completing this course, the student will be able to: 

1. Solve field problems in engineering involving PDEs. 

2. They can also formulate and solve problems involving random variables and apply statistical 

methods for analysing experimental data. 

 

UNIT-I: Formation of Partial Differential Equations, First order partial differential equations, 

solutions of first order linear Partial Differentiation Equations, Lagranges’s equation, Non-linear 

First Order equations, Charpit’s method. 

 

UNIT-II: Second-order linear equations and their classification, Method of separation of variables, 

vibration of stretched string wave equation, one dimensional heat equation, two dimensional heat 

equation, solution of Laplace’s equation. 

 

UNIT-III: Probability distributions: Poisson, Uniform and Normal distributions, Mean, variance, 

moment generating function and evaluation of statistical parameters for these distributions, 

Moments, Skewness and Kurtosis. 

 

 

UNIT-IV: Curve fitting by the method of least squares:  Fitting of straight lines, second degree 

parabolas and more general curves, Correlation,  regression and Rank correlation. Test of 

significance: Large sample test for single proportion, difference of proportions, single mean, 

difference of means, and difference of standard deviations.  

 

UNIT-V : Test for single mean, difference of means and correlation coefficients, test for ratio of 

variances ,  Chi-square test for goodness of fit and independence of attributes. 
 

Suggested Readings: 

 

1.  R.K.Jain & Iyengar, “Advanced Engineering Mathematics”, Narosa Publications. 

2.  B.S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, 2000. 

3.  P.Sivaramakrishna Das & C.Vijaya Kumar, “Engineering Mathematics” , Pearson India 

 Education  Services Pvt. Ltd. 

4.  N.P. Bali & M. Goyal, “A Text Book of Engineering Mathematics”, Laxmi Publications, 

 2010. 

5.  S.C.Gupta & V.K.Kapoor, “Fundamentals of Mathematical Statistics” , S.Chand Pub. 

6.  P. G. Hoel, S. C. Port & C. J. Stone,  “Introduction to Probability Theory”, Universal  Book 

 Stall, 2003. 

7.  W. Feller,  “An Introduction to Probability Theory and its Applications”, Vol. 1, Wiley, 

 1968. 
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Course Code Course Title Core/Elective 

ES211CE Engineering  Mechanics Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 1 - - 30 70 3 

Course Objectives 

The objectives of this course is to impart knowledge of  

 Resolution of forces, equilibrium of force systems consisting of static loads  

 Obtaining centroids and moments of inertia for various regular and irregular areas. 

 Various forces in the axial force members, and to analyse the trusses using various methods,  

 Concept of friction for single and connected bodies. 

 Basic concepts of dynamics, their behavior, analysis and motion bodies 

 Work energy principles and impulse momentum theory and applications to problem solving 

Course Outcomes 

After completing this course, the student will be able to: 

1. Apply the fundamental concepts of forces, equilibrium conditions for static loads. 

2. Determine the centroid and moment of inertia for various sections. 

3. Analyse forces in members of a truss using method of joints and method of sections, analyse friction 

for single and connected bodies. 

4. Apply the basic concepts of dynamics, their behavior, analysis and motion bodies. 

5. Solve problems involving work energy principles and impulse momentum theory. 

 

UNIT – I 

Introduction to Engineering Mechanics: Basic Concepts 

System of Forces: Coplanar Concurrent Forces, Components in Space – Resultant of coplanar and spatial 

systems, Moment of Force and Couple and   its Application to coplanar system 

Equilibrium of Systems of Forces: Free Body Diagrams, Equations of Equilibrium and applications to 

Coplanar System.  

 

UNIT – II 

Centroid: Centroid of simple areas (from basic principles), Centroid of Composite areas. 

Area Moment of Inertia: Definition, Moment of inertia of simple areas (from basic principles), Polar 

Moment of Inertia, Transfer formula, Moment of Inertia of Composite areas. 

Centre of Gravity & Mass moment of Inertia: Centre of gravity and Mass moment of inertia of simple 

bodies (from basic principles). 

 

UNIT-III 

Friction: Theory of friction, Laws of friction, Friction connected to single and connected bodies. Wedge 

friction. 

Analysis of Perfect Frames: (Analytical Method) Types of Frames, Assumptions for forces in members of 

perfect frame, Method of joints and Method of sections for Cantilever Trusses, simply supported Trusses.   

 

UNIT –IV 

Kinematics: Introduction, Motion of particle, Rectilinear and Curvilinear motions, Velocity and 

Acceleration, Types of Rigid body, Angular motion, Fixed axis rotation. 

Kinetics:  Introduction, fundamental equation of kinetics for a particle, D’ Alembert’s principle for particle 

motion, connected system and Fixed Axis Rotation. 



Faculty of Engineering, O.U.  AICTE Model Curriculum with effect from Academic Year 2019-20 

10 

UNIT – V 

Work - Energy Method: Introduction, Equations for Translation, Work-Energy Applications to Particle 

Motion, Connected System and Fixed Axis Rotation. 

Impulse Momentum Method: Linear impulse momentum, law of conservation of momentum, coefficient 

of restitution, Elastic impact. 

 

Suggested Readings: 

1. Ferdinand L. Singer, Engineering Mechanics, Collins, Singapore, 1975. 

2. Reddy Vijay Kumar K. and K. Suresh Kumar, Singer’s Engineering Mechanics, 2010. 

3. S.S Bhavakatti, Engineering Mechanics, New age International publishers. 

4. Rajeshakharam, S. and Sankarasubrahmanyam, G., Mechanics, Vikas Publications, 2002. 

5. Junarkar, S.B. and H.J. Shah., Applied Mechanics, Publishers, 2001. 
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Course Code Course Title Core/Elective 

ES214EC Basic Electronics Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The objectives of this course is to impart knowledge of 

 To understand the characteristics of diodes and transistor configurations  

 To understand the design concepts of biasing of BJT and FET  

 To understand the design concepts of feedback amplifiers and oscillators  

 To study the design concepts of OP Amp and data converters  

Course Outcomes 

After completing this course, the student will be able to: 

1. Study and analyse the rectifiers and regulator circuits.  

2. Study and analyse the performance of BJTs, FETs on the basis of their operation and working.  

3. Ability to analyse & design oscillator circuits.  

4. Ability to analyse different logic gates & multi-vibrator circuits.  

5. Ability to analyse different data acquisition systems  

 

UNIT-I 

PN Junction Diode: Characteristics, Half wave rectifier, Full wave rectifier, filters, ripple, regulation, TIF 

and efficiency, Zener diode and Zener diode regulators. CRT construction and CRO applications 

 

UNIT-II 

Transistors: BJT construction and working, modes of operation, configurations of BJT (CB, CE, CC), small 

signal h-parameter model of CE, CE amplifier analysis. Construction and working of JFET, V-I 

characteristics of JFET. 

 

UNIT-III 

Feedback concepts: Types of negative feedback – modification of gain, bandwidth, input and output 

impedances, applications. 

Oscillators: RC Phase shift, Wein bridge, LC and crystal Oscillators (Qualitative treatment only). 

 

UNIT-IV 

Operational Amplifier: OP-AMP Block diagram, Ideal OP-AMP, DC and AC Characteristics, Inverting 

and Non-Inverting Amplifiers, Adder/Subtractor, Integrator, Differentiator. 

Logic gate circuits - Introduction to Digital systems- AND, NAND, NOR, XOR gates, Binary half adder, 

full adder. 

 

UNIT-V 

Data Acquisition Systems: Construction and Operation of transducers- Strain guage LVDT, Thermocouple, 

Instrumentation systems. 

Data Converters: R-2R Ladder DAC, Successive approximation and Flash ADC. 
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Suggested Readings: 

1. Robert Boylestad L. and Louis Nashelsky, Electronic Devices and Circuit Theory, PHI, 2007  

2. Helfrick D and David Cooper, Modern Electronic Instrumentation and Measurements Techniques, 

1st edition, Prentice Hall of India, 2006.  

3. Salivahanan, Suresh Kumar and Vallavaraj, Electronic Devices and Circuits, 2nd edition, Tata 

McGraw-Hill, 2010.  
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Course Code Course Title Core/Elective 

PC221ME Metallurgy and Material Science Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 Enable to understand structure property relations, analyse the failures of metals and their prevention. 

 To broad understanding of phase diagrams. 

 Acquire basic knowledge in various heat treatment operations, their purpose and applications. 

 Expose to various methods of extractive metallurgy techniques. 

 Understand various modes of failure and suggest mechanisms for preventions of failures. 

 Understand applications of conventional metals and alloys. 

Course Outcomes 

1. Know the fundamental science and engineering principles relevant to material. 

2. Suggest appropriate physical metallurgical methods (phase diagrams). 

3. The type of heat treatment operation to be given to any metal in order to improve desired 

Mechanical properties. 

4. Basic ability to plan an extraction process for given ore. 

5. Suggest the appropriate methods for prevention of failures. 

6. Analyse the applications of conventional metals and alloys. 

 

UNIT-I 

Introduction to Materials engineering, classification of materials- metals and alloys, ceramics, polymers 

and composites, 

Space lattice, unit cell, crystal structure, crystal directions and planes, crystal imperfections- point defects, 

line defects, surface defects, volume defects. Types of dislocations, Effect of slip and twinning on the 

plastic deformation, Jogs and its effect on yield phenomenon, Hall-Petch equation, Orange peel effect, 

cold and hot working, strain hardening and Bauchinger effect. Recovery, Recrystallisation, Grain growth 

and its effect on mechanical properties of metals. 

Mechanical properties of materials- Tensile properties, stress-strain diagrams, elasticity, plasticity, 

ductility, toughness, modulus of elasticity, resolved shear stress, tensile and compression test, hardness 

and its measurement 

 

UNIT-II 

Fracture: Ductile and Brittle fracture, modes of fracture, ductile to brittle transition, crack initiation and 

propagation. 

Fatigue: S-N curve, Structure of fatigue fracture specimen, Fatigue crack propagation, Effect of 

metallurgical variables on fatigue of metal, Experimental determination of fatigue strength (RR-Moore 

Test). 

Creep: Creep strength, Creep curve, Creep deformation mechanisms, Creep Test, Differences between 

creep curve and stress rupture curve.  
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UNIT-III 

Structure of Alloys: Types of solid solution, Substitutional and Hume Rothary’s rules for solid solution, 

Construction and interpretation of Binary equilibrium diagram, Isomorphous, Eutectic and Peritectic 

diagrams, Intermediate phases and phase rule, Iron-Iron Carbide equilibrium diagram, construction and 

interpretation. 

Types of Plain Carbon Steels, Cast Iron and their properties and Characteristics. 

 

UNIT-IV 

Alloy Steels: Effects of alloying elements like Nickel, Chromium, Manganese, Silicon and Tungsten. 

Titanium. Study about Stainless steels, HSS, Maraging steels, Brass, Bronze, Muntz Metal, Invar, 

Duralumin and Ti Alloy (Ti-6Al-4V) – their composition and Properties. 

Heat Treatment: Annealing, Normalising, Hardening, Tempering, Construction and interpretation of 

T.T.T Curve. Austempering and Martempering. Case Hardening: Carburising, Nitriding, Carbo-nitriding, 

Flame Hardening, Induction Hardening. Brief introduction of Age Hardening. 

 

UNIT-V 

Non-ferrous metals and alloys: Properties and applications of –Cu and its alloys, Al and its alloys, Age 

hardening, Ti and its alloys, Ni- based alloys  

Ceramics, Polymers and Composites: Ceramics, crystalline ceramics, glasses, properties and applications of 

ceramics, polymers-polymerization, thermoplastics and thermosetting plastics, properties and applications of 

polymers. Composites: concept of composites, matrix and reinforcement, rule of mixtures, classification of 

composites, applications of composites.  

 

Suggested Readings: 

1. V.Raghavan, Material Science and Engineering, Prentice Hall of India Ltd., 4th Edition, 1994. 

2. S.H. Avner, Introduction to Physical Metallurgy, Tata McGraw Hill, 2nd Edn.1997. 

3. S.P. Nayak, Engineering Metallurgy and Material Science, Charotar Publishing House, 

6thEdition, 1995. 

4. E. Dieter, Mechanical Metallurgy, Metric Editions, Tata McGraw Hill, 3rd Edn,1997. 

5. Robert M Jones, Mechanics of Composite Materials, Taylor and Francis. 
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Course Code Course Title Core/Elective 

PC222ME Thermodynamics Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 Basic definitions of thermodynamics and significance of Zeroth law of thermodynamics. 

 The importance and application of first law of thermodynamics. 

 The various laws associated with second law of thermodynamics. 

 Properties of pure substances and use of Mollier diagram. 

 Various air standard cycles, their importance and their comparison. 

 Calculation procedures of the air-fuel ratio. 

Course Outcomes 

1. Correlate the study of thermodynamics with the fundamental conceptual terminologies and 

Distinguish the different forms of energy 

2. Analyse the Laws of Thermodynamics and correlate them for real life problem solving. 

3. Read data from the chart of Mollier diagram and its applications. 

4. Assess the importance of entropy and recognize the various curves of phase transformation 

5. Identify the various air standard cycles, gas cycles and gas laws toward solving practical 

applications. 

 

UNIT-I 

Introduction: Definition and Concept of Thermodynamics, Microscopic and Macroscopic approach of 

thermodynamics, system, surroundings and property, intensive and extensive properties, Measurement of 

temperature, Zeroth law of thermodynamics, Temperature Scales, ideal gas and ideal gas thermometer, 

Reversibility and irreversibility quasi– static process, Specific heats for ideal gases, Thermodynamic 

Equilibrium, Mole fraction and mass fraction, Partial pressure and Dalton’s Law, Amagat-Leduc Law of 

Partial volumes.  

 

UNIT-II 

First law of Thermodynamics: Statement of First Law, Heat and work interactions, Thermodynamics work 

and Internal energy, Energy as property of system, First Law applicable to Closed system, Thermodynamic 

processes and calculation of work, Heat transfer, and internal energy, Heat as Path Function, first law 

analysis of flow processes and limitation, Calculation of work done during flow processes. 

 

UNIT-III 

Second Law of Thermodynamics: Physical description of second law, Kelvin– Planck and Clausius 

statement of Second Law of thermodynamics, Equivalence of Kelvin– Planck and Clausius statement, 

Reversible and irreversible processes, Carnot Theorem, Clausius Inequality, Calculation of entropy change 

during various thermodynamic processes, principle of Entropy increase, T– S diagram, Available and 

Unavailable energies in steady flow, Second Law Analysis of Control Volume, Helmholtz and Gibb’s 

functions, Available function for flow and non– flow processes and applications. 
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UNIT-IV 

Thermodynamic properties of Fluids: Properties of pure substances, Concept of phase change, Graphical 

representation of pressure, Volume and Temperature, (PVT)– T and H diagrams, Properties of steam, Use of 

steam Tables and Mollier diagram, Thermodynamic relations involving entropy, Enthalpy, Internal Energy, 

Maxwell relations and Clapeyron equation. 

 

UNIT-V 

Analysis of Thermodynamic Cycles: Air standard cycles: Otto, Diesel, Dual Combustion Cycle, Joule/ 

Brayton cycle. Vapour Power cycles: Rankine cycle and Modified Rankine cycle. Refrigeration cycles: 

Reversed Carnot cycle, Bell Coleman cycle, Vapour compression refrigeration cycle. 

 

Suggested Readings: 

1. P.K. Nag, Basic & Applied Thermodynamics, Tata McGraw Hill, 2ndEdn., 2008. 

2. Yunus A Cengel & Michael A Boles, Thermodynamics- An Engineering Approach, Tata McGraw-

Hill, 7th Edition in SI Units (Special Indian Edition),2011 

3. Y.V.C. Rao, An Introduction to Thermodynamics, Universities Press, 2nd Edn., 2010. 

4. P.L Ballaney, Thermal Engineering, Khanna Publishers 2004. 

5. E. Rathakrishnan, Fundamentals of Engineering Thermodynamics, PHI Learning Pvt. Ltd, 2005. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Faculty of Engineering, O.U.  AICTE Model Curriculum with effect from Academic Year 2019-20 

17 

Course Code Course Title Core/Elective 

PC251ME Metallurgy and Material Testing Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 Acquire basic knowledge by understanding iron-carbide diagram and its application in engineering. 

 Expose to Metallographic study and analysis of various metals. 

 Acquire knowledge in determining the hardness of metals before and after various Heat treatment 

operations. 

 Understand differences between different heat treatment methods. 

 Expose to T-T-T curve and its application in engineering metallurgy. 

 Understand the relation between micro structure and properties. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Prepare specimen for metallographic observation  

2. Analyse and identify low, medium and high carbon steels, different types of cast irons, non-ferrous 

alloys, from the study of their microstructure  

3. Underlines the importance of grain size in evaluating the desired mechanical properties. 

4. Correlate the heat treatment methods and the mechanical properties obtained. 

5. Analyse and identify microstructures after annealing, normalizing, hardening and tempering Relate 

the properties of the materials using image analyser 

 

List of Experiments: 

 

A:   Metallurgy Experiments: 

1. Study of: Metallurgical Microscope, Iron-Iron Carbide diagram, Procedure for specimen preparation 

2. Metallographic Study of Pure Iron& Low carbon steel 

3. Metallographic Study of Medium carbon steel, Eutectoid steel & Hyper Eutectoid steel 

4. Metallographic Study of Grey cast-iron, White cast-iron, & Black heart Malleable cast iron 

5. Metallographic Study of Aluminium, Brass & Bronze 

6. Jominy Quench test or Study of microstructure after heat treatment 

 

B:   Materials testing Lab 

1. Uni-axial tension test, to draw stress- strain diagram, and estimate modulus of elasticity, % of 

elongation and toughness. 

2. Compression test on bricks and Impact test 

3. Hardness test: Brinell & Vickers 

4. Shear force & bending moments tests. 

5. Bending test on fixed beam, simply supported beam  

6. Spring test and torsion test 

 

Note: At least ten experiments should be conducted 
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Course Code Course Title Core/Elective 

PC252ME Machine Drawing and Modelling Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 To understand format of drawing sheet, angle of projections, isometric projections and practice on 

simple machine elements 

 To practice free hand sketching of machine elements 

 To understand Modelling of assembly drawings of typical machine parts. 

Course Outcomes 

At the end of the course, the student 

1. Will be able to draw isometric and orthogonal projections and sectional views of various mechanical 

components. 

2. Will be able to draw free hand sketches of various mechanical components 

3. Will be able to understand the shape and structure of different types of joints, screws, keys and 

Couplings 

4. Will be sufficiently knowledgeable to use both the software and drafter to produce assembly views 

of various mechanical components from part drawings. 

 

List of Experiments: 

I. Machine Drawing (AutoCAD): 

1. Format of drawing sheet & title block, 

2. Conventions of drawing lines and dimensions,  

3. Convention for sectional views.  

4. Simple machine elements. 

5. Riveted and screwed fastenings.  

6. Joints and coupling. 

II. Assembly drawing (SOLIDWORKS/ CATIA/ PRO-E): 

7. Connecting rod.  

8. Eccentric.  

9. Cross head.  

10. Stuffing box.  

11. Lathe Tool Post.  

12. Revolving centre.  

13. Pedestal bearing (Plummer block).  

14. Screw Jack. 
 

Note: The test is for the ability of the student to read and interpret drawing. The drawing should include part 

list in standard format. 
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Suggested Readings: 

1. N.D. Bhatt, Machine Drawing, Charotar Publishing house, Anand, New Delhi, 28th edition, 1994. 

2. K.L. Narayana, P. Kannaiah, K. Venkat Reddy, Machine Drawing, New Age International (P) Ltd., 

2nd edition 1999. 

3. N. Siddeshwar, Machine Drawing, Tata McGraw Hill Publishing Co. Ltd., 5th edition, 1994 

4. K. C. John, Text book of Machine Drawing, PHI Learning, 
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SCHEME OF INSTRUCTION & EXAMINATION 

B.E. (Production Engineering) IV – SEMESTER 

 

S. No. 
Course 

Code 
Course Title 

Scheme of 

Instruction 

Scheme of 

Examination 

C
re

d
it

s 

L T P/D 

C
o

n
ta

ct
 

H
rs

/W
k

 

CIE SEE 

D
u

ra
ti

o
n

 

in
 H

rs
 

Theory Courses 

1 MC112CE Environmental Science 2 - - 2 30 70 3 - 

2 MC113PY 
Essence of Indian Traditional 

Knowledge 
2 - - 2 30 70 3 - 

3 HS203MP Industrial Psychology 3 - - 3 30 70 3 3 

4 BS206BZ Biology for Engineers 3 - - 3 30 70 3 3 

5 ES213ME Energy Sciences and Engineering 2 - - 2 30 70 3 2 

6 PC231ME Mechanics of Materials 3 - - 3 30 70 3 3 

7 PC233ME Kinematics of Machinery 3 - - 3 30 70 3 3 

8 PC234ME Manufacturing Processes 3 - - 3 30 70 3 3 

9 PC235ME 
Applied Thermodynamics and 

Heat Transfer 
3 - - 3 30 70 3 3 

Practical/ Laboratory Courses 

10 PC262ME Manufacturing Processes Lab - - 2 2 25 50 3 1 

11 PC263ME 
Applied Thermodynamics and 

Heat Transfer Lab 
- - 2 2 25 50 3 1 

 24 - 04 28 320 730  22 

 

HS: Humanities and Social Sciences BS: Basic Science ES: Engineering Science 

MC: Mandatory Course   PC: Professional Core 

L: Lecture T: Tutorial  P: Practical  D: Drawing 

CIE: Continuous Internal Evaluation  SEE: Semester End Evaluation (Univ. Exam) 

PY: Philosophy, BZ: Biology/ Life Sciences, CE: Civil Engineering  

MP: Mechanical / Production Engineering, ME: Mechanical Engineering.    

 

Note: 
1. Each contact hour is a clock hour 

2. The duration of the practical class is two hours, however it can be extended wherever necessary, to 

enable the student to complete the experiment. 
3. All the mentioned Mandatory Courses should be offered either in I–Semester or II–Semester only 

from the academic year 2019-2020. 

4. For those of the students admitted during the academic year 2018-2019, since the 

Mandatory Courses were not offered during the I–Semester or II–Semester, they should be offered 
either in III–Semester or IV–Semester of the academic year 2019-2020.  

5. The students have to undergo a Summer Internship of two-week duration after IV – Semester and 

credits will be awarded in V - Semester after evaluation. 
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Course Code Course Title Core/Elective 

MC112CE Environmental Science Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 - 

Course Objectives 

 To create awareness and impart basic knowledge about the environment and its allied problems. 

 To know the functions of ecosystems. 

 To understand importance of biological diversity. 

 To study different pollutions and their impact on environment.  

 To know social and environment related issues and their preventive measures. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Adopt environmental ethics to attain sustainable development. 

2. Develop an attitude of concern for the environment. 

3. Conservation of natural resources and biological diversity. 

4. Creating awareness of Green technologies for nation’s security. 

5. Imparts awareness for environmental laws and regulations. 

 

UNIT-I  

The Multidisciplinary Nature of Environmental Studies: Definition, scope and importance, need for 

public awareness. 

Natural Resources: Water Resources – Use and over utilization of surface and ground water, flood, drought, 

conflicts over water, Dams: Benefits and Problems. Food Resources –World Food Problems, effects of 

modern agriculture, fertilizer-pesticides problems, water logging, salinity, Forest Resources –Use and over 

exploitation, deforestation & its effect on tribal people. Land Resources –Land Degradation, environmental 

effect of mining, man induced landslides, soil erosion and desertification. Energy Resources –Growing 

energy needs, Renewable and Non-renewable energy resources. 

 

UNIT-II 

Ecosystems: Concept of an ecosystem, Structure and function of an ecosystem, Producers, consumers and 

decomposers, Energy flow in ecosystem, food chains, ecological pyramids, ecological succession, types of 

ecosystems (marine, pond, river, forest, grassland, desert) 

 

UNIT-III 

Biodiversity: Levels of Biodiversity, Bio-geographical classification of India, Value of biodiversity, Threats 

to biodiversity, endangered and endemic species of India, Conservation of biodiversity, global and national 

efforts. 

 

UNIT-IV 

Environmental Pollution: Definition, Causes, effects and control measures of air pollution, water pollution, 

soil pollution, noise pollution, thermal pollution, solid waste management. 

Environment Protection Act: Air, water, forest and wildlife Acts, issues in the enforcement of 

environmental legislation. 
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UNIT-V 

Social Issues and the Environment: Watershed management and environmental ethics. Climate change, 

global warming, acid rain, ozone layer depletion. 

Environmental Disaster Management: Types of disasters, impact of disasters on environment, 

infrastructure, and development. Basic principles of disaster mitigation, disaster management, and 

methodology. Disaster management cycle and disaster management in India. 

 

Field Work:  

 Visit to a local area to document environmental issues- agricultural area/ pond/lake/terrestrial 

ecosystem 

 Visit to a local polluted area- market/slum area/Industrial area/traffic area 

 

Suggested Readings: 

1. A.K. De, Environmental Chemistry, Wiley Eastern Ltd. 

2. E.P. Odum, Fundamentals of Ecology, W.B. Sunders Co., USA. 

3. M.N. Rao and A.K. Datta, Waste Water Treatment, Oxford and IBK Publications. 

4. Benny Joseph, Environmental Studies, Tata McGraw Hill, 2005. 

5. V.K. Sharma, Disaster Management, National Centre for Disaster Management, IIPE,1999. 
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Course Code Course Title Core/Elective 

MC113PY Essence of Indian Traditional Knowledge Mandatory 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 - 

Course Objectives 

The course will introduce the students to 

 To get a knowledge in Indian Philosophical Foundations. 

 To Know Indian Languages and Literature and the fine arts in India & Their Philosophy. 

 To explore the Science and Scientists of Medieval and Modern India 

Course Outcomes 

After successful completion of the course the students will be able to 

1. Understand philosophy of Indian culture. 

2. Distinguish the Indian languages and literature among difference traditions. 

3. Learn the philosophy of ancient, medieval and modern India. 

4. Acquire the information about the fine arts in India. 

5. Know the contribution of scientists of different eras. 

6. The essence of Yogic Science for Inclusiveness of society. 

 

UNIT – I 

Introduction to Indian Philosophy: Basics of Indian Philosophy, culture, civilization, culture and heritage, 

general characteristics of culture, importance of culture in human literature, Indian culture, Ancient Indian, 

Medieval India, Modern India. 

 

UNIT – II 

Indian Philosophy & Literature: Vedas Upanishads, schools of Vedanta, and other religion Philosophical 

Literature. Philosophical Ideas the role of Sanskrit, significance of scriptures to current society, Indian 

Philosophies, literature of south India. 

Indian languages and Literature-II: Northern Indian languages & Philosophical & cultural & literature. 

 

UNIT – III 

Religion and Philosophy: Religion and Philosophy in ancient India, Religion and Philosophy in Medieval 

India, Religious Reform Movements in Modern India (selected movements only) 

 

UNIT – IV 

Indian Fine Arts & Its Philosophy (Art, Technology & Engineering): Indian Painting, Indian handicrafts, 

Music, divisions of Indian classic music, modern Indian music, Dance and Drama, Indian Architecture 

(ancient, medieval and modern), Science and Technology in Indian, development of science in ancient, 

medieval and modern Indian. 

 

UNIT – V 

Education System in India: Education in ancient, medieval and modern India, aims of education, subjects, 

languages, Science and Scientists of Ancient India, Scientists of Medieval India, Scientists of Modern India. 

The role Gurukulas in Education System, Value based Education. 
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Suggested Readings: 

1. Kapil Kapoor, “Text and Interpretation: The India Tradition’’, ISBN: 81246033375, 2005 

2. “Science in Samskrit”, Samskrita Bharti Publisher, ISBN-13:978-8187276333,2007 

3. NCERT, “Position paper on Arts, Music, Dance and Theatre’’, ISBN 81-7450-494-X, 2006 

4. S. Narain, “Examination in Ancient India”, Arya Book Depot, 1993 

5. Satya Prakash, “Founders of Sciences in Ancient India”, Vijay Kumar Publisher, 1989 

6. M.Hiriyanna, “Essentials of Indian Philosophy”, Motilal Banarsidass Publishers, ISBN-13: 978-

8120810990,2014 

7. Chatterjee. S & Dutta “An Introduction to Indian Philosophy” 
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Course Code Course Title Core/Elective 

HS203MP Industrial Psychology Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The course will introduce the students to 

 To Know Industry Structures and functions. 

 Develop an awareness of the major perspectives underlying the field of Industrial Psychology  

 Understanding for the potential Industrial Psychology has for society and organizations now and in 

the future. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Understanding of key concepts, theoretical perspectives, and trends in industrial psychology. 

2. Evaluate the problems thorough and systematic competency model. 

3. Analyse the problems present in environment and design a job analysis method. 

4. Create a better work environment for better performance. 

5. Design a performance appraisal process and form for the human behavior. 

 

UNIT-I 

Industrial Engineering: Meaning, Definition, Objective, Need, Scope, Evolution and developments. 

Concept of Industrial Engineering, Historical development of Industrial Engineering, main departments of 

Industry. 

Organization Structure: Introduction, Principles of Organization, Organizational theories, 

Departmentalism, Authority, power, Organizational effectiveness, structuring the Organization, 

Organizational change, Organization charts. 

 

UNIT-II 

Motivation, Morale and Behavioural Science: Motivation, Characteristics, Kinds of motivation, Thoughts 

of motivational philosophy, Human needs, Incentive as motivators, Managing Dissatisfaction and frustration, 

Morale, Absenteeism, Behavioural Science.  

Social environment: Group dynamics in Industry Personal psychology, Selection, training, placement, 

promotion, counselling, job motivations, job satisfaction. Special study of problem of fatigue, boredom and 

accidents. 

 

UNIT-III 

Understanding Consumer Behavior: Consumer behaviour, study of consumer preference, effects of 

advertising, Industrial morale: The nature and scope of engineering psychology, its application to industry 

 

UNIT-IV 

Work Methods: Efficiency at work, the concept of efficiency, the work curve, its characteristics, the work 

methods; hours of work, nature of work, fatigue and boredom, rest pauses. The personal factors; age abilities, 

interest, job satisfaction, the working environment, noise, illumination, atmospheric conditions, increasing 

efficiency at work; improving the work methods, Time and motion study, its contribution and failure 

resistance to time and motion studies, need for allowances in time and motion study. 

 

 



Faculty of Engineering, O.U.  AICTE Model Curriculum with effect from Academic Year 2019-20 

26 

UNIT-V 

Work and Equipment Design: Criteria in evaluation of job-related factor, job design, human factors, 

Engineering information, input processes, mediation processes, action processes, methods design, work 

space and its arrangement, human factors in job design. Accident and Safety: The human and economic costs 

of accidents, accident record and statistics, the causes of accidents situational and individual factors related 

to accident reduction. 

 

Suggested Readings: 

1. TR Banga and SC Sharma, Industrial Engineering and Management, Khanna Publishers, 11th Edn., 

2014. 

2. Tiffin, J and McCormic E.J., Industrial Psychology, Prentice Hall, 6th Edn., 1975.  

3. McCormic E.J., Human Factors Engineering and Design, McGraw Hill, 4th Edn.,1976.  

4. Mair, N.R.F., Principles of Human relations  

5. Gilmer, Industrial Psychology 

6. Ghiselli & Brown, Personnel and Industrial Psychology.  

7. Myer, Industrial Psychology.  

8. Dunnete, M.D., Handbook of Industrial and Organizational Psychology.  

9. Blum & Taylor, Industrial Psychology 
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Course Code Course Title Core/Elective 

BS206BZ Biology for Engineers Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

Gain vivid knowledge in the fundamentals and uses of biology, human system and plant system. 

Course Outcomes 

After completing this course, the student will be able to: 

1. Apply biological engineering principles, procedures needed to solve real-world problems. 

2. Understand the fundamentals of living things, their classification, cell structure and biochemical 

constituents. 

3. Apply the concept of plant, animal and microbial systems and growth in real life situations. 

4. Comprehend genetics and the immune system. 

5. Know the cause, symptoms, diagnosis and treatment of common diseases. 

6. Apply basic knowledge of the applications of biological systems in relevant industries. 

 

UNIT-I 

Introduction to Life: Characteristics of living organisms, Basic classification, cell theory, structure of 

prokaryotic and eukaryotic cell, Introduction to Biomolecules: definition, general classification and 

important functions of carbohydrates, lipids, proteins, vitamins and enzymes.  

 

UNIT-II 

Biodiversity: Plant System: basic concepts of plant growth, nutrition, photosynthesis and nitrogen fixation. 

Animal System: Elementary study of digestive, respiratory, circulatory, excretory systems and their 

functions. Microbial System: History, types of microbes, economic importance and control of microbes. 

 

UNIT-III 

Genetics and Evolution: Theories of evolution and Evidences; cell division–mitosis and meiosis; evidence 

of laws of inheritance; variation and speciation; nucleic acids as a genetic material; central dogma; Mendel 

laws, gene and chromosomes. 

 

UNIT-IV 

Human Diseases: Definition, causes, symptoms, diagnosis, treatment and prevention of diabetes, cancer, 

hypertension, influenza, AIDS and Hepatitis. Immunity immunization, antigen – antibody immune response. 

 

UNIT-V 

Biology and its Industrial Applications: Transgenic plants and animals, stem cell and tissue engineering, 

bioreactors, bio pharming, recombinant vaccines, cloning, drug discovery, biological neural networks, 

bioremediation, biofertilizer, biocontrol, biofilters, biosensors, biopolymers, bioenergy, biomaterials, 

biochips, basic biomedical instrumentation. 
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Suggested Readings:  

1. A Text book of Biotechnology, R.C.Dubey, S. Chand Higher Academic Publications, 2013 

2. Diseases of the Human Body, Carol D. Tamparo and Marcia A. Lewis, F.A. Davis Company, 2011. 

3. Biomedical instrumentation, Technology and applications, R. Khandpur, McGraw Hill Professional, 

2004  

4. Biology for Engineers, Arthur T. Johnson, CRC Press, Taylor and Francis, 2011  

5. Cell Biology and Genetics (Biology: The unity and diversity of life Volume I), Cecie Starr, Ralph 

Taggart, Christine Evers and Lisa Starr, Cengage Learning, 2008 

6. Biotechnology Expanding horizon, B.D. Singh, Kalyani Publishers, 2012. 
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Course Code Course Title Core/Elective 

ES213ME Energy Sciences and Engineering Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 2 - - - 30 70 2 

Course Objectives 

The objectives of this course is to impart knowledge of 

 Able to identify various sources of energy. 

 Understand the difference between Conventional and renewable energy sources.  

 Identify various storage devices of Energy. 

 Able to estimate the costing of power plant. 

 

Course Outcomes 

After completing this course, the student will be able to: 

1. Understand the basics of various sources of energy  

2. Analyse the present status of conventional energy sources. 

3. Understand the working principles of Renewable Energy systems 

4. Design and develop waste heat recovery systems. 

5. Relate energy economics, standards and future challenges. 

 

UNIT-I  

Introduction: Various sources of energy, relative merits and demerits, Statistics and prospects of 

conventional and Renewable energy sources. 

 

UNIT-II  

Conventional Energy Sources: Fossil Fuels: Power generation using steam turbine and gas turbine power 

plants, Nuclear Fuels: Parts of reactor core, Nuclear power plant outline, Methods to dispose radioactive 

waste. Hydro Energy: Spillways, Hydroelectric power plant outline. 

 

UNIT-III 

Renewable Energy Systems: Solar Energy – Types of collectors and concentrators, Solar Photo Voltaic 

Cell. Wind Energy – Types of Wind Turbines and their working, geothermal power plant, Biomass 

conversion, Wave Energy power plant, Tidal Energy power plant, Ocean thermal energy power plant. 

 

UNIT-IV 

Storage: Methods to store Mechanical Energy, Electrical Energy, Chemical Energy and Thermal Energy. 

Co-generation &Tri-generation: Definition, application, advantages, classification, saving Potential. Energy 

waste, waste heat recovery classification, advantages and applications, commercially viable waste heat 

recovery devices. 

 

UNIT-V  

Power Plant Economics and Environmental Considerations: Costing, Estimation of power production -

Pollutants and Pollution Standards -Methods of pollution control. Energy Efficiency rating and BEE 

standards, Future energy needs and challenges. 
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Suggested Readings: 

1. Wakil MM, Power Plant Technology, McGraw Hill  

2. P.K. Nag, Power Plant Engineering, McGraw-Hill  

3. G.D. Rai, Non-Conventional Energy Sources, Khanna Publishers 

4. Mili Majumdar, Energy Efficient Buildings in India, Ministry of Non-Conventional Energy Sources. 
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Course Code Course Title Core/Elective 

PC231ME Mechanics of Materials Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To understand the basic concept of stress and strains for different materials. 

 To know the mechanism of the development of shear force and bending moment in beams and the 

stresses in thin cylinders & spheres. 

 To know the theory of simple bending, direct & bending stress and distribution of shear stress. 

 To analyse and understand shear stress, torsional stress and spring applications. 

 To study the deflections and its applications. 

Course Outcomes 

1. To understand the theory of elasticity and Hooke’s law 

2. To analyse beams to determine shear force and bending moments 

3. Analyse shear stress distribution in different sections of beams. 

4. To analyse and design structural members subjected to combined stresses 

5. To solve problems on bars and to determine deflections at any point of the beams 

 

UNIT – I 

Simple Stresses & Strains: Types of stresses & strains, Stress-Strain relations (Hooke’s law), Relation 

between elastic constants, Volumetric strain, Composite bars, Temperature stresses. Strain energy: Gradual, 

Sudden, Impact and Shock loading. 

Compound Stresses: Stresses on oblique planes, Principal stresses and Principal planes. Mohr’s circle and 

ellipse of stresses & strains.  

 

UNIT – II 

Shear Force and Bending Moment: Construction of S.F and B.M diagrams for cantilever, simply 

supported and overhanging beams subjected to point loads, uniformly distributed loads, uniformly varying 

loads and combination of these loads, Point of contra flexure and Relation between S.F & B.M. 

Thin Cylinders & Spheres: Derivation of formulae for longitudinal stress, Circumferential (hoop) stress, 

Volumetric strains, Changes in diameter and volume. 

 

UNIT – III 

Bending stresses in Beams: Assumptions made in pure bending, Derivation of bending moment equation, 

Modulus of section, Moment of resistance, Determination of bending stresses. Direct and Bending Stresses: 

Basic concepts, Core of sections for square, rectangular, solid and hollow circular.  

Distribution of shear stress: Equation of shear stress, Distribution across rectangular section. 

 

UNIT – IV 

Torsion of Circular Shafts: Theory of pure torsion, Assumptions made, Derivation of basic torsion 

equation, Torsional moment of resistance, Polar section modulus, Power transmitted by shafts, Combined 

bending and torsion. 

Helical Springs: Close and open coiled helical springs subjected to axial loads, axial couples, Strain energy 

in springs. 
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UNIT - V 

Deflection of Beams: Deflections of cantilever and simply supported beams including overhanging beams 

for point loads and uniformly distributed loads by Double integration method, Macaulay’s method, Strain 

energy method, Moment area method, Conjugate beam method and Maxwell reciprocal theorem. 

 

Suggested Readings: 

1. S. Ramamrutham, Strength of Materials, Dhanpat Rai & Sons, 1993. 

2. B.C. Punmia, Strength of Materials and Theory of Structures, Laxmi Publishers, Delhi, 2000. 

3. R.K. Rajput, Strength of Materials, S. Chand & Co., 2003. 

4. EgorP.Popov,EngineeringMechanicsofSolids,PrenticeHallofIndia,NewDelhi,2001. 

5. Gere & Timoshenko, Mechanics of Materials, 2nd Edition, CBS Publishers and Distributors Pvt. Ltd. 

6. Ferdinand P. Beer et.al., Mechanics of Materials, Tata McGraw-Hill Publishing Co. Ltd., New 

Delhi, 2005. 
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Course Code Course Title Core/Elective 

PC233ME Kinematics of Machinery Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

The objectives of this course is to impart knowledge of 

 Analysis of mechanisms. 

 Drawing displacement diagrams for followers with various types of motions. 

 Cam profile drawing for various followers. 

 Estimation of transmission of power by belts and application of various gears and gear trains.  

Course Outcomes 

After completing this course, the student will be able to: 

1. Understand the principles of kinematic pairs, chains and their classification, DOF, inversions, 

equivalent chains and planar mechanisms.  

2. Analyse the planar mechanisms for position, velocity and acceleration. 

3. Design frictional systems like belt drives, rope drives, clutches, bearings and screw threads 

4. Design cams and followers for specified motion profiles. 

5. Evaluate gear tooth geometry and select appropriate gears for the required applications. 

 

UNIT-I 

Definition of link, pair, kinematic chain, mechanism and machine, Kutzbach and Grubler criterion, 

Grashoff’s law, inversions of quadratic cycle chain, inversions of single and double slider crank chains. 

Fundamentals of coupler curves, Robert’s law, Pantograph, Geneva mechanism, Hooke’s joint, Davis and 

Ackerman’s Steering gear mechanisms.  

Introduction to Type, Number and Dimensional synthesis of four bar planar mechanisms 

 

UNIT-II 

Analysis of Mechanisms: Instantaneous centre, body centrode and space centrode, Kennedy’s theorem, 

Graphical methods (relative velocity method, instantaneous center method) to find velocities and 

accelerations including Coriolis component of acceleration of planar mechanisms. Angular velocity theorem.  

 

UNIT-III 

Laws of Friction: Friction in screw threads, pivots, collars and clutches, friction axis of link and friction 

circle 

Belts and Rope drives: Open and closed belt drives, length of belt, ratio of tensions, effect of centrifugal 

tension and initial tension on power transmission, condition for maximum power transmission 

Brakes: Block or shoe brake, internal expanding shoe brake, disc brake, belt brakes 

Dynamometers: Rope brake, belt transmission and Torsion type dynamometers 

 

UNIT-IV 

Cams: Types of cams and followers, Displacement, velocity, acceleration and jerk (SVAJ) diagrams for 

follower motion, Analysis of uniform motion, parabolic motion, simple harmonic motion and cycloidal 

motion profiles. Graphical synthesis of planar cams with knife edge, roller and flat face followers. Eccentric 

circle cam with translating roller follower. 
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UNIT-V 

Gears: Classification of gears. Spur gears- Nomenclature, law of gear tooth action, involute as gear tooth 

profile, interference of involute gears, minimum number of teeth to avoid interference, contact ratio, 

cycloidal tooth profile, comparison of involute and cycloidal tooth profile. 

Helical gears: Helical gear tooth relations, contact of helical gear teeth.  

Gear trains- Simple, compound, reverted, and epicyclic gear trains. 

 

Suggested Readings: 

1. S.S. Rattan, Theory of Machines, Tata McGraw-Hill, 3rd Edition,2009. 

2. J. E. Shigley, Theory of Machines and Mechanisms, McGraw-Hill Publications,2005. 

3. Thomas Bevan, Theory of Machines, CBS Publishers, 

4. Norton RL, Kinematics and Dynamics of Machinery, McGraw-Hill Publications 

5. Amitabha Ghosh and Ashok Kumar Mallik, Theory of Mechanisms and Machines, East West Press Pvt. 

Ltd,2008 
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Course Code Course Title Core/Elective 

PC234ME Manufacturing Process Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To understand the basic principles of major manufacturing processes such as metal casting, welding 

and forming of engineering materials. 

 To know the advantages and limitations of each process. 

 To be able to select the optimal process to produce a product. 

 To know the basic principle of advanced forming processes. 

Course Outcomes 

1. Describe the concepts of Foundry Technologies consisting of pattern making, mould making, gating 

design and solidification. 

2. Discuss the importance of special casting processes, categorize various casting defects and describe 

the processing of plastics. 

3. Classify and differentiate various Arc welding, Gas welding and Advanced welding processes, 

discuss their advantages, applications and limitations. 

4. Differentiate various Solid State welding and Resistance welding processes, discuss their 

applications, and identify various welding defects. 

5. Describe various forming processes, sheet metal operations and discuss the importance of 

unconventional forming processes. 

 

UNIT-I 

Casting Process : Casting terms, pattern materials, types of patterns, pattern allowances, colour code for 

patterns, Moulding sands, core sands, properties of moulding sand and its ingredients, different types of 

moulding machines, Directional solidification, use of chaplets, chills, riser and gating design. 

 

UNIT-II 

Special Casting Processes: Shell moulding, Co2 moulding, die casting, centrifugal casting, investment or 

lost wax process; Casting defects, causes and remedies, Inspection and testing of castings. 

Processing of Plastics - Extrusion, Injection moulding, Blow moulding and Thermoforming. 

Introduction to Powder Metallurgy- Process, Production of powders, blending, mixing, compaction 

techniques and finishing operations employed in powder metallurgy processes. 

 

UNIT-III 

Welding Processes: Introduction, Classification of welding processes, principle of gas welding, 

equipment and techniques, types of flames and applications, advantages, limitations and applications of Gas 

welding; Arc welding equipment electrode materials and specifications, polarity, types of arc welding.-

SMAW, SAW, GMAW, GTAW, PAW, Atomic hydrogen welding, principle of Electro slag welding, 

Soldering and Brazing, Gas cutting. 
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UNIT-IV 

Solid State Welding Process: Forge Welding, Friction Welding, Friction Stir Welding, and Explosive 

Welding. 

Resistance welding processes - Spot welding, Projection welding, Percussion welding, Seam 

welding, Butt welding, weldability, Welding defects 

 

UNIT-V 

Forming Processes: Cold & Hot working, Yield criteria, Process description of Forging, Rolling, 

Extrusion, Wire drawing. 

Sheet Metal Operations: Blanking, Piercing, Bending, Deep drawing, Stretch forming, Spinning. 

Advance Forming Processes- High energy rate forming processes such as Explosive forming, Electro-

magnetic forming and Electro-hydraulic forming; Rubber pad forming  

 

Suggested Readings: 

1. P.N. Rao, “Manufacturing Technology,” Vol. 1, Tata McGraw Hill Publ., 3nd Ed., 2011 

2. Amitabh Ghosh & Mallick, “Manufacturing Science”, Assoc. East west Press Pvt. Ltd. 4th 

Ed., 2011 

3. Roy A. Lindberg, "Materials & Process of Manufacturing", Prentice Hall of India, 

5th Ed.l992. 

4. Serope Kalpakjian, “Manufacturing Engineering and Technology”, Addison, Wesley 

Publishing Company, 2006 

5. George.E. Dieter, "Mechanical Metallurgy", SI Metric Edition McGraw-Hill Book Company 

6. J.P. Kaushish, "Manufacturing Processes", PHI Learning Pvt. Ltd., 2nd, 2010 
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Course Code Course Title Core/Elective 

PC235ME Applied Thermodynamics and Heat Transfer Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- 3 - - - 30 70 3 

Course Objectives 

 To familiarize with the working of single and multi-stage air compressor, work done,   

            and efficiency of air compressor  

 To know constructional features and combustion phenomenon in IC engines, working cycles, 

ignition systems, cooling and lubrication of IC engines and performance of an IC Engines. 

 To know the modes and laws of heat transfer conduction through slabs, hollow cylinders and 

spheres. convection and radiation equation. Heat exchangers and their types 

Course Outcomes 

1. Estimate power required for reciprocating air compressor, used for many engineering applications. 

2. Evaluate the performance of diesel and petrol engines and various heat losses from engines. 

3. Understand the importance of combustion phenomenon and various functional systems of IC 

engines. 

4. Apply appropriate equations depending on mode of heat transfer. 

5. Distinguish the various modes of heat transfer. 

6. Design heat exchangers with the basic knowledge acquired in heat exchangers. 

 

UNIT-I 

Reciprocating Air Compressor: Single stage and multi stage compressors, work done, efficiency of multi 

stage compressor. Effect of clearance volume on work done and efficiency. After cooling and intercooling. 

Uses of compressed air. 

 

UNIT-II 

Internal Combustion Engines: Classifications, working principles, deviation of actual cycles from air 

standard cycles, Index of compression and expansion for variable specific heats, Performance of I.C 

Engines-determination of indicated power, brake power, frictional power, brake thermal efficiency, 

mechanical efficiency, indicated thermal efficiency, relative efficiency, volumetric efficiency, specific fuel 

consumption based on brake power and indicated power, heat balance sheet. 

 

UNIT-III 

Combustion Phenomenon: Combustion Phenomenon in spark ignition and compression ignition engines, 

detonation, knocking, effect of engine variables in combustion. Working principle of simple and Zenith 

carburettors, fuel pump and fuel injectors, cooling and lubrication systems of Internal Combustion engines, 

types of combustion chambers in SI and CI engines along with merits and demerits. 

 

UNIT-IV 

Modes of Heat Transfer: Laws of heat transfer- Fourier, Newton, Stefan Boltzmann General conduction 

equation in Cartesian, cylindrical coordinates, one dimensional steady state conduction through slabs, hollow 

cylinders and spheres with and without heat generation. Effects of variable thermal conductivity in heat 

transfer of one dimensional steady state conduction of plates, cylinders, steady state heat transfer through 

composite slabs and cylinders, critical radius of insulation. 
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UNIT-V 

Convection: Dimensional analysis and its uses in free and forced convection. Buckingham theorem, physical 

significance of different dimensional numbers. 

Radiation: Definition of absorptivity, reflectivity and transmissivity, concept of Black body and emissivity. 

Kirchhoff’s law, Planck`s black body spectral distribution, Wien’s and Stefan Boltzmann law. 

Heat Exchangers: Classification, simple problems on parallel flow and counter flow heat exchangers with 

LMTD concept. 

 

Suggested Reading: 

1. Ganeshan V, “Internal Combustion Engines”, Tata McGraw Hill Publishing, New Delhi, 2004. 

2. Ballaney PL, “Thermal Engineering” Khanna publishers, New Delhi, 2004. 

3. Pakirappa, “Thermal Engineering “Durga Publishing House, Hyderabad 2015. 

4. Holman JP, “Heat Transfer “, Tata McGraw Hill Publishing, New Delhi, 2004. 

5. Sachedeva RC, “Fundamentals of Engineering, Heat and Mass Transfer” New Age International (P) 

Ltd., New Delhi, 2004. 

6. Chattopadhyaya P “Engineering Thermodynamics” 2nd Edn, Oxford University Press, New Delhi. 
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Course Code Course Title Core/Elective 

PC262ME Manufacturing Processes Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 To gain knowledge and skill in various manufacturing processes such as casting, welding and 

forming.   

 To understand and perform operations like pattern making, sand testing and casting.  

 To join metal pieces by various welding techniques and gain hands on experience. 

 To understand the working principle and produce some components by various metal forming 

techniques.  

Course Outcomes 

1. Conduct experiments and put hands-on experience on various processes in foundry, welding, 

forging, forming and plastic manufacturing technologies.   

2. Demonstrate the understanding of the theoretical concepts of above technologies while working in 

small groups.   

3. Demonstrate writing skills through clear laboratory reports 

4. Identity the defects / imperfections and discuss their causes and suggest remedies to eliminate them. 

5. Transfer group experience to individual performance of exercises and demonstrate effective oral 

communication skills. 

 

List of Experiments: 

Foundry  

1. Single piece pattern making with wood as material considering allowances (Draft, Shrinkage and 

Machining)  

2. Green sand mould making processes with complete sprues, gates, riser design.  

3. Testing of green sand properties  

4. Melting and casting of aluminium metal.  
 

Welding 

I. Evaluation of strength and hardness of a  

1. Butt Joint prepared by gas welding using different types of flames  

2. Lap joint by resistance welding process  

3. V-Joint by Arc welding process  

II. Exercises using TIG and MIG welding processes.  
 

Forming: 

1. Evaluation of formability using Erichsen cupping test  

2. Performing wire drawing operation on different materials (ex. Cu, Al, etc.)  

3. Performing blanking and piercing operations using hydraulic/fly presses.  

4. Manufacturing of a simple component using Plastic Injection moulding machine  

 

Note: Minimum ten experiments should be conducted in the semester. 
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Course Code Course Title Core/Elective 

PC263ME Applied Thermodynamics and Heat Transfer Lab Core 

Prerequisite 
Contact Hours per Week 

CIE SEE Credits 
L T D P 

- - - - 2 25 50 1 

Course Objectives 

 To familiarize with constructional features of IC Engines and to perform tests on them  

             to determine various efficiencies.  

 To understand the concept of heat transfer modes from different materials and different  

             types of heat exchangers. 

 To know and evaluate the heat transfer coefficients and Stefan-Boltzmann constant 

 To conduct experiments on exhaust gas analysis on Petrol and Diesel Engine.  

Course Outcomes 

1. To perform experiments to find the efficiency of Petrol and Diesel engines. 

2. To perform experiments on CI and SI engines. 

3. To perform experiments of reciprocating air compressor. 

4. To Perform Experiments on heat exchangers and design suitable exchangers for a given application. 

5. To perform exhaust gas analysis on Petrol and Diesel engines. 

 

List of Experiments: 

1. Determination of Valve/Port timing diagram of an IC Engine. 

2. Determination of performance characteristics of a multi-cylinder petrol engine. 

3. To conduct Morse Test on multi cylinder petrol engine. 

4. To conduct performance test on Diesel Engine. 

5. To conduct heat balance test on a Diesel engine. 

6. To determine volumetric efficiency and isothermal efficiency of multi stage reciprocating air 

compressor. 

7. Determination of Thermal conductivity of metal bar. 

8. Determination of convective heat transfer coefficient under natural/forced convection phenomenon. 

9. Determination of heat transfer coefficient in parallel and counter flow heat exchanger. 

10. Determination of emissivity of given plate. 

11. Determination of the values of Stefan-Boltzmann constant. 

12. Determination of thermal conductivity of composite wall. 

13. Exercise on Exhaust gas analysis on Petrol and Diesel Engine.  

 

Note: At least ten experiments should be conducted in the Semester. 
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