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*Tcacher Assessment shall be based following components: QuizJAssignment/ Project/Participation
in Class, given that no component shall exceed more than 10 marks.

COIII'se Educational Ohjectives (CEOS):
The object ive of the course is to develop basic knowledge of (A) engineering materials (B)
thermodynamics, I.C. engines & boilers (C) Forces and Equilibrium (D) centroid & moments
or inertia.

COIILe OutCOIllCS:
AReI' completion or this course the students are expected to be able to demonstrate following
knov, ledge, ski lis and attit udes:

I. Student would be able to understand the need of engineering materials and its properties.
2. Student would be able to understand the basics of thermodynamics and boilers.
3. Student would be able to understand working principle oflC engines.
4. Students will be able to demonstrate various types of forces and their analysis.
5. Students will be able to calculate the centre of gravity and moment of inertia of different

geometrical shaped figures.

Syllabus:
UNIT I (8 Hrs)
Introduction to EJI~inccring Materials: Introduction, Classification of Engineering
Materials, Mechanical properties like strength, hardness, toughness, ductility, brittleness,
malleability etc. of materials, Tensile Test-Stress-strain diagram of ductile and brittle
materials, Hooks law and modulus of elasticity, Hardness, and Impact testing of materials,
BHN etc.

(9 Hrs)
Zeroth, First and
pressure, volume,

UJ\ITII
Th 'J"mod) Ita mics: Thcrmodynarn ic system, properties, state, process,
see nd law of thermodynamics, thermodynamic processes at constant
enthalpy & entropy.
Steam & Boilers: 'Formation of steam, steam processes, classification and working of boilers,
mountings and accessories of boilers. efficiency and performance analysis of boilers, height
or chimney.
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u IT III (8Hrs)
IC Fngincs: Working principle of IC Engine, Terminology of IC engine, Carnot, Otto, and
Diesel cycles P-V & T-S diagrams and its efficiency, working of two stroke & four stroke
Petrol & Diesel engines.

Unit - IV (10 HI's)
Forces and Equilibrium: Graphical and Analytical Treatment of Concurrent and non-
COI'CIIITcnt.Co- planner forces. free Diagram, Force Diagram and Bow's notations, Types of
supports and thcir react ions, Analysis of plane Trusses: Method of joints, Method of Sections.
Frictional forces in equilibrium problems.

() 'IT V (10 Hrs)
Centre of Gravity and moment of Inertia: Centroid and Centre of Gravity, Moment Inertia
01' ,\rea and Mass. Radius of Gyration, Introduction to product of Inertia and Principle Axes.
Support Reactions, Shear force and bending moment Diagram for Cantilever & simply
supported beam with concentrated, distributed load and Couple.

'1 ext and Reference Books:
I, "Basic +echnnicnl l.ngineering" by Dr. V. M. Dornkundwar and S. S. Bhavikatti.

lirali Prak ashan. :WI~.
"' "Mechanical Engineering' by R, K. Rajput, S. Chand & Co. Delhi, 2019.
3. "An Introduction to Mechanical Engineering" by Jonathan Wickert and Kemper Lewis,

CI~NGJ\GE Learning, 2012.
L!, 'Lnpincering Mechanics" by Shames and Rao, Pearson Edu(I), 2005.
~'Lnginccring Mechanics (Statics & Dynamics)" by R.C. Hibler, Pearson Edu(l), 2015.
(', "A Text book of Applied Mechanics" by R.K. Rajput, Laxrni Pub. 2016.
I. "A Textbook or Engineering Mechanics" by R K Bansal, Laxmi Pub. 2005.
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List of Experiments:
I. To perform tensile test, plot the stress- strain diagram and evaluate the tensile property

of a givcn specimen.
Study or different IC Engines.

3. Study at' various t) pes of Boilers.
4. Study 01' different types of Boilers Mountings and accessories.
5. Problems relating to centroid of composite areas.
6. Problems on moment of inertia, polar moment of inertia, radius of gyration, polar

radius of gyration or composite areas.
7. Problems invo IviIll; frictiona I forces.
8. Analysis of simple trusses by method of joints, method of sections & graphical

method.
9. Problems all shear force and bending moment diagrams.
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Course Educational Objectives (CEOs):
1. To impart the basic knowledge about the Electric and Magnetic circuits.
2. To explain the working principle, construction, applications of Transformers, DC machines and

AC machines.
3. To understand the concept ofdiode, and transistors.

Course Outcomes (COs):
After the successful completion of this course students will be able to:
l. Apply knowledge of mathematics to analyze and solve electrical circuit problems.
2. Illustrate basic knowledge about the Electric and Magnetic circuits.
3. Distinguish the working Principles of various Electrical Machines.
4. Understand the concept of diodes and transistors.

Syllabus

T]NIT I 8 Hrs.
DC Circuits: Electrical circuit elements (R, L and C), voltage and ourrent sources, Kirchoffcurrent
and voltage laws, analysis of simple circuits with dc excitation. Superposition, Thevenin and Norton
Theorems.

AC Circuits: Representation of sinusoidal waveforms, peak and rms values, phasor representation,

real power, reactive power, apparent power, power factor. Analysis of single-phase ac circuits con-

sisting of R, L, C, RL, RC, RLC combinations (series and parallel), Three-phase balanced circuits,
voltage and current relations in star and delta connections.

UNIT II 9 Hrs.
Magnetic Circuits: Basic definitions, self-inductance and mutual inductance, energy in linear mag-
netic systems, coils connected in series, AC excitation in magnetic circuits, magnetic field produced

by current carrying conductor, Force on a current carrying conductor. Induced voltage, laws of elec-

tromagnetic Induclion, direction of induced E.M.F.
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Textbooks:
1. E. Hughes, "Electrical and Electronics Technology", Pearson,2010.
2. D.P Kothari, I.J Nagrath, o'Basic Electrical and Electronics Engineering" ,

Education (India) Private Limited, Second Edition 2020.

3. Boylestad and Nashelsky, "Electronic Devices and Circuit Theory", Pearson

Edition,2013.

McGraw Hill
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Single phase transformer: General construction, working principle, e.m.f, equation, equivalent

circuits, phasor diagram, voltage regulation, losses and efficiency, open circuit, and short circuit test

UNIT III 8 Hrs.

Electrical Machines: Construction, Classification & Working Principle of DC machine, induction

machine and synchronous machine. Working principle of 3-Phase induction motor, Concept of slip

in 3- Phase induction motor, Explanation of Torque-slip characteristics of 3-Phase induction motor.

Types of losses occurring in electrical machines. Applications of DC machine, induction machine

and synchronous machine.

TINIT IV 8 IIrs.
PN Junction diode: Principle of operation, V-I characteristics, Junction breakdown, Avalanche

breakdown, various types of diodes: Zener diode, Schottky diode, PIN diode, varactor diode, Zener

diode as voltage regulator

Rectifier: Half wave rectifier and Full wave rectifier.

UNIT V 9 Hrs.

Bipolar Junction Transistors: PNP and NPN transistors, Principle of operation, Ebers-Moll

model, early effect, CB, CC, CE configuration and its input and output characteristics, transistor as

an amplifier.
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Legends: L - Lecture; T - Tutorial/TeacherGuided StudentActivity; P-Practical; C - Credit;
*Teacher Assessment shall be based following components: Quiz,/Assignment/ Project/Participation in
Class, given that no component shall exceed more than 10 marks.

References:
1. V.N Mittal & Arvind Mittal, " Basic Electrical Engineering", TMH, Second Edition.
2. R.K Rajput, "Basic Electrical and Electronics Fngineering" , University Science Press, Second

Edition 2012.
3. J.B Gupt4 oo Electronic Devices and Circuit", S.K.Kataria & Sons, ,2013.

List of Experiments:
l. Verification of KCL and KVL.
2. Separation ofresistance and inductance ofchoke coil.
3. Study of Transformer and its name plate rating.
4. Determination of Turns ratio and polarity of Single-Phase Transformer.
5. Determination of circuit parameters of a single-phase transformer by O.C. and S.C. tests.
6. Measurement of power in a three-phase circuit by two wattmeter methods.
7. Measurement of various line & phase quantities for a 3-phase circuit.
8. Study of No-load characteristics of D.C shunt Generators.
9. To determine and analyse the V-I characteristics of PN Junction diode and Zener Diode.
10. To determine input and output characteristics of transistor amplifiers in CE, CC and CB con-

figurations.
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