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COURSE STRUCTURE
| Year— | SEMESTER
SI.No Course Subjects L T P | Credits
' Code J
1 BSC-1 | Calculus & Differential Equations (M-1) 3 0 0 3
2 BSC-2 | Engineering Physics 3 0 0 3
3 ESC-1 | Programming for Problem Solving 3] 0 0 3
4 HSC-1 | Communicative English 3 0 0 3
5 ESC-2 Engineering Drawing 2 0 2 3
6 BSC-L1 | Engineering Physics Lab 0| 0 3| 15
ESC-L1 | Programming for Problem Solving Using C
! Laboratory 0 0 3 15
HSC-L1 | English Communication Skills Laboratory 0| 0 3] 15
9 MC-1 | Environmental Science 2 0 0 0
Total Credits 19.5
| Year— Il SEMESTER
SI.No Course Subjects L T | P | Credits
Code
1 BSC-3 Linear Algebra & Numerical Methods (M-11) 3 0| 0 3
2 BSC-4 Engineering Chemistry 3 0 0 3
3 ESC-3 Engineering Mechanics 3 0 0 3
4 ESC-4 Basic Electrical & Electronics Engineering 3 0 0 3
5 ESC-5 Thermodynamics 3 0 0 3
6 ESC-L2 | Workshop Practice Lab 0 0 3 1.5
7 BSC-L2 | Engineering Chemistry Laboratory 0 0 3 1.5
8 ESC-L3 | Basic Electrical & Electronics Engineering Lab 0 0 3 1.5
9 MC-2 Constitution of India 2 0 0 0
Total Credits 19.5
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SUBJECTS FOR B. Tech. (MINOR) in MECHANICAL ENGINEERING

B. Tech. (MINOR) in MECHANICAL ENGINEERING

Pre-requisites

1. Basic Thermodynamics NIL
2. Manufacturing Processes NIL
3. Materials Science and Engineering NIL
4. Basic Mechanical Design NIL
5. Optimization Techniques NIL

6. Power Plant Engineering Basic Thermodynamics
7. Automobile Engineering Basic Thermodynamics
8. Industrial Engineering and Management NIL
0. Product Design & Development NIL
10. | Smart Manufacturing NIL
11. | Mechanical Measurements NIL

12. | Industrial Robotics

Engineering Mechanics

13. | Mechatronics

NIL
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SUBJECTS FOR B. Tech. (HONORS) IN MECHANICAL ENGINEERING

HONORS IN MECHANICAL ENGINEERING Pre-requisites
POOL —1 (in I11-11)
1. Advanced Mechanics of Fluids Fluid Mechanics
2. Green Manufacturing Production Technology
3. Analysis and Synthesis of Mechanisms Kinematics of Machinery
4. Alternative Fuels Technologies Basic Thermodynamics
5. Gear Engineering Kinematics of Machinery
POOL-2 (in 111-1)
1. Experimental Methods in Fluid Mechanics Fluid Mechanics
2. Advanced Optimization Techniques Operations Research
3. Micro Electro Mechanical Systems Nil
4. Tribology Nil
5. Statistical Design in Quality Control Nil
POOL-3 (in I11-11)
1. Advanced Computational Fluid Dynamics Fluid Mechanics
2. Material Characterization Techniques Material Science and Metallurgy
3. Product Design Nil
4. Electric & Hybrid Vehicles Thermal Engineering
5. Mechanical Vibrations & Acoustics Nil
POOL-4 (in IV-1)
1. Advanced Thermodynamics Nil
2. Design for Manufacturing and Assembly Production Technology
3. Robotics and Control Kinematics of Machinery
4. Turbo Machines FM&HM
5. Materials Technology Nil
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| Year - Il Semester

LINEAR ALGEBRA AND NUMERICAL METHODS - M-Il

Course Objectives:

To instruct the concept of Matrices in solving linear algebraic equations

To elucidate the different numerical methods to solve nonlinear algebraic equations

To disseminate the use of different numerical techniques for carrying out numerical integration.
To equip the students with standard concepts and tools at an intermediate to advanced level
mathematics to develop the confidence and ability among the students to handle various real
world problems and their applications.

Course Outcomes: At the end of the course, the student will be able to

[ I R A

[ develop the use of matrix algebra techniques that is needed by engineers for
practicalapplications(L6)

[ solve system of linear algebraic equations using Gauss elimination, Gauss Jordan,
GaussSeidel(L3)

O evaluate the approximate roots of polynomial and transcendental equations
bydifferentalgorithms (L5)

O apply Newton’s forward & backward interpolation and Lagrange’s formulae for equal
andunequal intervals (L3)

O apply numerical integral techniques to different Engineering problems (L3)

01 apply different algorithms for approximating the solutions of ordinary differential
equations withinitial conditions to its analytical computations (L3)

UNIT - I: Solving systems of linear equations, Eigen values and Eigen vectors: (10hrs)
Rank of a matrix by echelon form and normal form — Solving system of homogeneous and
non- homogeneous linear equations — Gauss Eliminationmethod — Eigen values and Eigen
vectors and properties (article-2.14 in text book-1).

Unit — I1l: Cayley—Hamilton theorem and Quadratic forms: (10hrs)
Cayley-Hamilton theorem (without proof) — Applications — Finding the inverse and power of
a matrix by Cayley-Hamilton theorem — Reduction to Diagonal form — Quadratic forms and
nature of the quadratic forms — Reduction of quadratic form to canonical forms by
orthogonal transformation.

Singular values of a matrix, singular value decomposition (text book-3).

UNIT — H11: Iterative methods: (8 hrs)
Introduction— Bisection method-Secant method — Method of false position— Iteration method
— Newton- Raphson method (One variable and simultaneous Equations) — Jacobi and Gauss-
Seidel methods for solving system of equations numerically.

UNIT - IV: Interpolation: (10 hrs)
Introduction— Errors in polynomial interpolation — Finite differences— Forward differences—
Backward differences —Central differences — Relations between operators — Newton’s
forward and backward formulae for interpolation — Interpolation with unequal intervals —
Lagrange’s interpolation formula— Newton’s divide difference formula.
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UNIT — V: Numerical differentiation and integration, Solution of ordinary differential
equations with initial conditions: (10 hrs)
Numerical differentiation using interpolating polynomial — Trapezoidal rule— Simpson’s
1/3 and 3/8" rule— Solution of initial value problems by Taylor’s series— Picard’s method of
successive approximations— Euler’s method — Runge-Kutta method (second and fourth
order).

Text Books:
1 B.S. Grewal, Higher Engineering Mathematics, 44" Edition, Khanna Publishers.

B. V. Ramana,Higher Engineering Mathematics, 2007 Edition, Tata Mc. Graw Hill Education.
3. David Poole, Linear Algebra- A modern introduction, 4" Edition, Cengage.

NS

Reference Books:

1. Steven C. Chapra, Applied Numerical Methods with MATLAB for
Engineering andScience, Tata Mc. Graw Hill Education.

2. M. K. Jain, S.R.K. lyengar and R.K. Jain, Numerical Methods for Scientific
andEngineeringComputation, New Age International Publications.

3. Lawrence Turyn, Advanced Engineering Mathematics, CRC Press.
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| Year - Il Semester 3

ENGINEERING CHEMISTRY

Knowledge of basic concepts of Chemistry for Engineering students will help them
asprofessionalengineers later in design and material selection, as well as utilizing the
available resources.

COURSE OBJECTIVES
[ Importance of usage of plastics in household appliances and composites (FRP) in

aerospace andautomotive industries.

[0 Outline the basics for the construction of electrochemical cells, batteries and fuel
cells.Understand the mechanism of corrosion and how it can be prevented.

[ Express the increases in demand as wide variety of advanced materials are introduced,
whichhave excellent engineering properties.
Classify and discuss the materials used in major industries like steel industry, metallurgical
industries and construction industries and electrical equipment manufacturing industries.
Lubrication is also summarized.

[1 Relate the need of fuels as a source of energy to any industry, particularly industries like
thermal power stations, steel industry, fertilizer industry etc., and hence introduced.

O Explain the importance and usage of water as basic material in almost all the industries;
interpret

drawbacks of steam boilers and also how portable water is supplied for drinking purposes.

UNIT I: POLYMER TECHNOLOGY 8 hrs
Polymerisation:- Introduction, methods of polymerization (emulsion and suspension),
mechanical properties.
Plastics: Compounding, fabrication (compression, injection, blown film and extrusion),
preparation, properties and applications (PVC, polycarbonates and Bakelite), mention some
examples of plasticmaterials used in electronic gadgets, recycling of e-plastic waste (waste
to wealth).
Elastomers:- Introduction, preparation, properties and applications (Buna S, thiokol and
polyurethanes).Composite materials: Fiber reinforced plastics, conducting polymers,
biodegradable polymers, biopolymers, biomedical polymers.
Course Outcomes: At the end of this unit, the students will be able to

O Analyze the different types of composite plastic materials and interpret
themechanism ofconduction in conducting polymers.

UNIT Il: ELECTROCHEMICAL CELLS AND CORROSION 10 hrs
Single electrode potential, electrochemical series and uses of series, standard hydrogen
electrode, calomelelectrode, construction of glass electrode, batteries (Dry cell, Li ion battery

and zinc air cells), fuel cells (H2-O2, CH3sOH-O2, phosphoric acid and molten carbonate).
Corrosion:-Definition, theories of corrosion (chemical and electrochemical), galvanic
corrosion, differential aeration corrosion, stress corrosion, galvanic series, factors
influencing rate of corrosion, corrosion control (proper designing and cathodic protection),
Protective coatings (surface preparation, cathodic coatings, anodic coatings, electroplating

and electroless plating [nickel]), Paints (constituents, functions and special paints).
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Course Outcomes: At the end of this unit, the students will be able to

[0 Utilize the theory of construction of electrodes, batteries and fuel cells in redesigning new
engineering products and categorize the reasons for corrosion and study methods to control
corrosion.

UNIT I1l: CHEMISTRY OF MATERIALS 10 hrs
Part- A:

Nano materials:- Introduction, sol-gel method, characterization by (Brunauer Emmet
Teller [BET]), (scanning electron microscopy [SEM]) and (transmission electron
microscopy [TEM]) with example (TiO2), applications of graphene and fullerenes,
carbonnanotubes (types, preparation and applications) Thermal analysis techniques:
Instrumentation and applications of thermogravimetric analysis (TGA), differential
thermal analysis (DTA), differential scanning calorimetry (DSC).

Part-B:

Refractories: - Definition, classification, properties (refractoriness, refractoriness under
load, porosityand thermal spalling), failure of refractories.

Lubricants: - Definition, mechanism of lubricants, properties (definition and importance).
Cement: - Constituents, manufacturing, parameters to characterize the clinker formation:
lime saturation factor (LSF), silica ratio (SR) and alumina ratio (AR), chemistry of setting
and hardening, deterioration of cement.

Course Outcomes: At the end of this unit, the students will be able to

Synthesize nanomaterials for modern advances of engineering technology.

0 Summarize the techniques that detect and measure changes of state of reaction.

Ilustrate the commonly used industrial materials.

1

1

UNIT IV: FUELS 10 hrs
Introduction, calorific value, higher calorific value, lower calorific values, problems using
Dulong’s formula, proximate and ultimate analysis of coal sample and their significance,
numerical problems, petroleum (refining-cracking), synthetic petrol (Fischer Tropsch and
Bergius), petrol knocking, diesel knocking, octane and cetane ratings, anti-knocking
agents, Introduction to alternative fuels (Bio-diesel,ethanol, methanol, natural gas,
liquefied petroleum gas, compressed natural gas), Flue gas analysis by Orsat apparatus,
rocket fuels.

Course Outcomes: At the end of this unit, the students will be able to

0 Differentiate petroleum, petrol, synthetic petrol and have knowledge how theyare produced.
0 Study alternate fuels and analyse flue gases.

UNIT V: WATER TECHNOLOGY 8 hrs
Hardness of water, determination of hardness by complexometric method, boiler troubles
(priming and foaming, scale formation, boiler corrosion, caustic embrittlement), internal
treatments, softening of hard water (zeolite process and related sums, ion exchange process),
treatment of industrial waste water, potable water and its specifications, steps involved in
purification of water, chlorination, break point chlorination-desalination (reverse osmosis
and electro dialysis).

Course Outcomes: At the end of this unit, the students will be able to
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[0 Analyze the suitable methods for purification and treatment of hard water and brackish water.
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Standard Books:

1. P.C. Jain and M. Jain “Engineering Chemistry”, 15/e, Dhanpat Rai & Sons,

Delhi,(Latest edition).

Shikha Agarwal, “Engineering Chemistry”, Cambridge University Press, New Delhi, (2019).
S.S. Dara, “A Textbook of Engineering Chemistry”, S.Chand & Co, (2010).

4. Shashi Chawla, “Engineering Chemistry”, Dhanpat Rai Publicating Co. (Latest edition).

w N

Reference:
1. K. Sesha Maheshwaramma and Mridula Chugh, “Engineering Chemistry”, Pearson India Edn.
2. 0.G. Palana, “Engineering Chemistry”, Tata McGraw Hill Education Private Limited, (2009).
3. CNR Rao and JM Honig (Eds) “Preparation andcharacterization of materials” Academic
press, New York (latestedition)
4. B. S. Murthy, P. Shankar and others, “Text book of Nano-science and Nanotechnology”,
University press (latest edition)
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ENIGINEERING MECHANICS

Objectives: The students completing this course are expected to understand the concepts of
forces and its resolution in different planes, resultant of force system, Forces acting on a
body, their free body diagrams using graphical methods. They are required to understand the
concepts of centre of gravity and moments of inertia and their application, Analysis of
frames and trusses, different types of motion, friction and application of work - energy
method.

UNIT -1
Objectives: The students are to be exposed to the concepts of force and friction,
direction and itsapplication.

Introduction to Engg. Mechanics — Basic Concepts.

Systems of Forces: Coplanar Concurrent Forces — Components in Space — Resultant —
Moment of Forceand its Application — Couples and Resultant of Force Systems.

Friction: Introduction, limiting friction and impending motion, coulomb’s laws of dry
friction,coefficient of friction, cone of friction

UNIT I
Objectives: The students are to be exposed to application of free body
diagrams. Solution toproblems using graphical methods and law of triangle of
forces.

Equilibrium of Systems of Forces: Free Body Diagrams, , Lami’s Theorm, Equations of
Equilibrium of Coplanar Systems, Graphical method for the equilibrium, Triangle law of
forces, converse of the law of polygon of forces condition of equilibrium, Equations of
Equilibrium for Spatial System of forces, Numerical examples on spatial system of forces
using vector approach, Analysis of plane trusses.

UNIT - 111
Objectives : The students are to be exposed to concepts of centre of gravity. The

students are to be exposed to concepts of moment of inertia and polar moment of
inertia including transfer methods and their applications.

Centroid: Centroids of simple figures (from basic principles) — Centroids of Composite
Figures

Centre of Gravity: Centre of gravity of simple body (from basic principles), centre of
gravity of composite bodies, Pappus theorems.

Area moments of Inertia: Definition — Polar Moment of Inertia, Transfer Theorem,
Moments of Inertia of Composite Figures, Products of Inertia, Transfer Formula for Product
of Inertia. Mass Moment of Inertia: Moment of Inertia of Masses, Transfer Formula for
Mass Moments of Inertia, mass moment of inertia of composite bodies.

UNIT -1V

Objectives: The students are to be exposed to motion in straight line and in
curvilinear paths, its velocity and acceleration computation and methods of
representing plane motion.



R-20 Syllabus for MEJIJNTUK w. e. f. 2020 — 21

PR JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA
{@} KAKINADA - 533003, Andhra Pradesh, India

qg«;":;m;, DEPARTMENT OF MECHANICAL ENGINEERING

Rectilinear and Curvilinear motion of a particle: Kinematics and Kinetics- Work
Energy method andapplications to particle motion- Impulse momentum method.
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UNIT -V

Objectives: The students are to be exposed to rigid motion kinematics and Kinetics
Rigid body Motion: Kinematics and kinetics of translation, Rotation about fixed axis and
plane motion, Work Energy method and Impulse momentum method.

TEXT BOOK.:
1. Engg. Mechanics - S.Timoshenko & D.H.Young., 4" Edn -, Mc Graw Hill publications.

Course outcomes:

1. The student should be able to draw free body diagrams for FBDs for particles and rigid
bodies in plane and space and problems to solve the unknown forces, orientations and
geometric parameters.

2. He should be able to determine centroid for lines, areas and center of gravity for volumes

and their composites.

He should be able to determine area and mass movement of inertia for composite sections

4. He should be able to analyze motion of particles and rigid bodies and apply theprinciples of motion,
work energy and impulse — momentum.

w
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BASIC ELECTRICAL & ELECTRONICS ENGINEERING

Preamble:

This course covers the topics related to analysis of various electrical circuits,
operation of variouselectrical machines and electronic components to perform
wellin their respective fields.

Learning Objectives:
1 To learn the basic principles of electrical circuital law’s and analysis

ofnetworks.To understand principle of operation and construction details of DC
[ machines.
To understand principle of operation and construction details of transformers,
alternatorand 3-Phase induction motor.
0 To study operation of PN junction diode, half wave, full wave rectifiers and OP-AMPs.
0 To learn operation of PNP and NPN transistors and various amplifiers.

O

Unit - |
Electrical Circuits

Basic definitions — types of network elements — Ohm’s Law — Kirchhoff’s Laws — inductive
networks — capacitive networks — series — parallel circuits — star-delta and delta-star
transformations.-Numerical Problems.

Unit - 11
DC Machines

Principle of operation of DC generator — EMF equation — types of DC machines — torque
equation characteristics of DC motors — applications — three point starter — speed control
methods of DC motor — Swinburne’s Test-Brake test on DC shunt motor-Numerical
problems.

Unit - 111
AC Machines:

Transformers
Principle of operation and construction of single phase transformers — EMF equation
—Losses — OC &SC tests — efficiency and regulation-Numerical Problems.

AC Rotating Machines

Principle of operation and construction of alternators — types of alternators Regulation of
alternator by synchronous impedance method — principle of operation of synchronous motor
— principle of operation of3-Phase induction motor — slip-torque characteristics — efficiency —
applications- Numerical Problems.

Unit 1V
Rectifiers & Linear ICs

PN junction diodes — diode applications (half wave and bridge rectifiers). Characteristics of
operation amplifiers (OP-AMP) — application of OP-AMPs (inverting, non-inverting,
integrator and differentiator)- Numerical Problems.
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Unit V Transistors
PNP and NPN junction transistor, transistor as an amplifier— frequency response of
CEamplifier — Basicconcepts of feedback amplifier-Numerical problems

Learning Outcomes:
The student should be able to:

Analyse various electrical networks.

Understand operation of DC generators,3-point starter and DC machine testing by
Swinburne’sTest and Brake test.

Analyse performance of single-phase transformer and acquire proper knowledge
andworking of3-phase alternator and 3-phase induction motors.

Analyse operation of half wave, full wave bridge rectifiers and OP-AMPSs.
Understanding operations of CE amplifier and basic concept of feedback amplifier.

Text Books:

. Electrical Technology by Surinder Pal Bali, Pearson Publications.
. Electronic Devices and Circuits by R.L. Boylestad and Louis Nashelsky, 9™ edition,

PEI/PHI2006.

Reference Books:

. Electrical Circuit Theoryand Technology by John Bird, Routledge Taylor &Francis Group
. Basic Electrical Engineering by M.S.Naidu and S.Kamakshiah, TMH Publications

. Fundamentals of Electrical Engineering by Rajendra Prasad, PHI Publications,2™ edition

. Basic Electrical Engineering by Nagsarkar, Sukhija, Oxford Publications,2" edition

. Industrial Electronics by G.K. Mittal, PHI
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THERMODYNAMICS

Course Objectives:

To impart the knowledge of the thermodynamic laws and principles so as to enable the
studentto prepare an energy audit of any mechanical system that exchange heat and work with
the surroundings.

UNIT -1

Introduction: Basic Concepts : System, boundary, Surrounding, Universe, control volume,
Types of Systems, Macroscopic and Microscopic viewpoints, Concept of Continuum,
Thermodynamic Equilibrium, State, Property, Process - Reversible, Quasi static & Irreversible
Processes, cycle, Causes of Irreversibility. Energy in State and in Transition - Types, Work
and Heat, Point and Path function.

Zeroth Law of Thermodynamics — Concept of Temperature — Principles of Thermometry —
Reference Points — Const. Volume gas Thermometer — Scales of Temperature.

UNIT -1l

Joule’s Experiments — First law of Thermodynamics — Corollaries — First law applied to a
Process — applied to a flow system —Energy balance for closed systems-Specific heats-
Internal energy, Enthalpy and Specific heats of Solids, liquids and Ideal gases, Some steady
flow energy equation applied to Nozzle, Turbine, Compressor and heat exchanger devices,
PMM-1.

UNIT 111

Limitations of the First Law — Thermal Reservoir, Heat Engine, Heat pump, Parameters of
performance, Second Law of Thermodynamics, Kelvin-Planck and Clausius Statements and
their Equivalence, Corollaries, PMM of Second kind, Carnot cycle and its specialties,
Carnot’s theorem, Thermodynamic scale of Temperature.

Clausius Inequality, Entropy, Principle of Entropy Increase, Availability and Irreversibility
(Basic definitions) — Thermodynamic Potentials, Gibbs and Helmholtz Functions, Maxwell
Relations — Elementary Treatment of the Third Law of Thermodynamics.

UNIT IV

Pure Substances, P-V-T- surfaces, T-S and h-s diagrams, Mollier Charts, Phase
Transformations — Triple point and critical point, properties during change of phase, Dryness
Fraction — Clausius — Clapeyron Equation, Property tables. Various Thermodynamic
processes and energy Transfer — Steam Calorimetry.

UNIT -V

Ideal Gas equation of state- Compressibility factor- VVan der Waals equation of state- Beattie-
Bridgeman equation of state- Benedict-Webb-Rubin equation of state- Viral equation of state-
compressibility charts — variable specific heats .

Mixtures of perfect Gases — Dalton’s Law of partial pressure, Avogadro’s Laws of additive
volumes- Equivalent Gas constant and Molecular Internal Energy, Enthalpy, Specific Heat
and Entropy of Mixture of Perfect Gases and Vapour.
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Psychrometric Properties — Dry bulb Temperature, Wet Bulb Temperature, Dew point
Temperature, Thermodynamic Wet Bulb Temperature, Specific Humidity, Relative Humidity,
Saturated Air, Vapour pressure, Degree of saturation — Adiabatic Saturation , Carrier’s
Equation — Psychrometric chart.

TEXT BOOKS:

. Engineering Thermodynamics, PK Nag 6" Edn, McGraw Hill.
. Fundamentals of Thermodynamics — Sonntag, Borgnakke, Van Wylen, 6™ Edn, Wiley

REFERENCES:

. Thermodynamics by Prasanna Kumar, Pearson Publishers
. Engineering Thermodynamics — Jones & Dugan PHI
. Thermodynamics, an Engineering Approach, Yunus A Cenegel, Michael A Boles, 8"

EdninSI Units, McGraw Hill.

. Thermodynamics — J.P.Holman , McGrawHill

. An Introduction to Thermodynamics - Y.V.C.Rao — Universities press.

. Thermodynamics — W.Z.Black & J.G.Hartley, 3" Edn Pearson Publ.

. Engineering Thermodynamics — D.P.Misra, Cengage Publ.

. Engineering Thermodynamics — P.Chattopadhyay — Oxford Higher Edn Publ.

COURSE OUTCOMES:

After undergoing the course the student is expected to

learnCO1.: Basic concepts of thermodynamics

CO2: Laws of thermodynamics

COa3: Concept of entropy

CO4: Property evaluation of vapors and their depiction in tables and
chartsCO5: Evaluation of properties of perfect gas mixtures.
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WORKSHOP PRACTICE LAB

Course Objective: To impart hands-on practice on basic engineering trades and skills.

Note: At least two exercises to be
donefrom each trade.Trade:

1. Carpentry

2. Fitting

3. Black Smithy

4. House Wiring

5. Tin Smithy

6. IT Workshop

. T-Lap Joint

. Cross Lap Joint

. Dovetail Joint

. Mortise and Tenon Joint

A WDN PR

. Vee Fit

. Square Fit

. Half Round Fit
. Dovetail Fit

B WON

. Round rod to Square

S-Hook

. Round Rod to Flat Ring

. Round Rod to Square headed bolt

B WNE

. Parallel / Series Connection of three bulbs
. Stair Case wiring

. Florescent Lamp Fitting

. Measurement of Earth Resistance

BN -

. Taper Tray

. Square Box without lid
. Open Scoop

. Funnel

A WODN R

1.Assembly & Disassembly of Computer




1
2.
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4.
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1.5

ENGINEERING CHEMISTRY LABORATORY

Introduction to Chemistry laboratory — Molarity, normality, primary, secondary standard
solutions,volumetric titrations, quantitative analysis

Determination of HCl using standard Na>COs solution.
Determination of alkalinity of a sample containing Na>COs and NaOH.

Determination of Mn*2 using standard oxalic acid solution.
Determination of ferrous iron using standard K>Cr.O- solution.

Determination of Cu*2 using standard hypo solution.

Determination of temporary and permanent hardness of water using standard EDTA solution.
Determination of Fe** by a colorimetric method.

Determination of the concentration of acetic acid using sodium hydroxide (pH-metrymethod).
Determination of iso-electric point of amino acids using pH-metry method/conductometric

method,
Determination of the concentration of strong acid vs strong base (by conductometric method).

. Determination of strong acid vs strong base (by potentiometric method).

Determination of Mg*? present in anantacid.
Determination of CaCOz present in an egg shell.

Estimation of Vitamin C.
Determination of phosphoric content insoft drinks.
Adsorption of acetic acid by charcoal.

. Preparation of nylon-6, 6 and Bakelite (demonstration only).

Of the above experiments at-least 10 assessment experiments should be completed in a semester.

Outcomes: The students entering into the professional course have practically very little
exposure to lab classes. The experiments introduce volumetric analysis; redox titrations with
different indicators; EDTA titrations; then they are exposed to a few instrumental methods of
chemical analysis. Thus at the end of the lab course, the student is exposed to different
methods of chemical analysis and use of somecommonly employed instruments. They thus
acquire some experimental skills.

Reference Books
1. A Textbook of Quantitative Analysis, Arthur J. Vogel.
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BASIC ELECTRICAL & ELECTRONICS ENGINEERING LAB

Learning Objectives:
00 To predetermine the efficiency of dc shunt machine using Swinburne’s

[ test.To predetermine the efficiency and regulation of 1-phase transformer

with

O.C and S.C tests.

To obtain performance characteristics of DC shunt motor &3-phase induction motor.

To find out regulation of an alternator with synchronous impedance method.

To control speed of dc shunt motor using Armature voltage and Field flux control methods.
To find out the characteristics of PN junction diode & transistor

To determine the ripple factor of half wave & full wave rectifiers.

(N O O O B I

Section A: Electrical Engineering:
The following experiments are required to be conducted as compulsory experiments:

1. Swinburne’s test on D.C. Shunt machine (predetermination of efficiency of a given
D.C. shuntmachine working as motor and generator).

2. OC and SC testson single phase transformer (predetermination of
efficiency andregulation at given power factors).

3. Brake test on 3-phase Induction motor (determination of performance characteristics)

4. Regulation of alternator by Synchronous impedance method.

5. Speed control of D.C. Shunt motor by
a) Armature Voltage control b) Field flux control method
6. Brake test on D.C. Shunt Motor.

Section B: Electronics Engineering:
The following experiments are required to be conducted as compulsory experiments:

1. PN junction diode characteristics a) Forward bias b) Reverse bias (Cut in
voltage andresistance calculations)
. Transistor CE characteristics (input and output)

. Half wave rectifier with and without filters.
. Full wave rectifier with and without filters.

. CE amplifiers.

(o2 N2 B S N Y

. OP- amp applications (inverting, non inverting, integrator and differentiator)

Learning Outcomes:

The student should be able to:

Compute the efficiency of DC shunt machine without actual loading of the machine.

[0 Estimate the efficiency and regulation at different load conditions and power factors
forsinglephase transformer with OC and SC tests.

[ Analyse the performance characteristics and to determine efficiency of DC shunt motor

(I
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Pre-determine the regulation of an alternator by synchronous impedance method.
Control the speed of dc shunt motor using Armature voltage and Field flux control
methods.Draw the characteristics of PN junction diode & transistor

Determine the ripple factor of half wave & full wave rectifiers.
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CONSTITUTION OF INDIA

Course Objectives:

To Enable the student to understand the importance of constitution

To understand the structure of executive, legislature and judiciary

To understand philosophy of fundamental rights and duties

To understand the autonomous nature of constitutional bodies like Supreme Court and high
courtcontroller and auditor general of India and election commission of India.

To understand the central and state relation financial and administrative.

YV VYVVY

UNIT-I

Introduction to Indian Constitution: Constitution meaning of the term, Indian Constitution -
Sources and constitutional history, Features - Citizenship, Preamble, Fundamental Rights
and Duties, Directive Principles of State Policy.

Learning outcomes:

After completion of this unit student will

Understand the concept of Indian constitution

Apply the knowledge on directive principle of state policy

Analyze the History, features of Indian constitution

Evaluate Preamble Fundamental Rights and Duties

UNIT-II

Union Government and its Administration Structure of the Indian Union: Federalism,
Centre- State relationship, President: Role, power and position, PM and Council of
ministers, Cabinet and CentralSecretariat, LokSabha, RajyaSabha, The Supreme Court
and High Court: Powers and Functions; Learning outcomes:-After completion of this
unit student will

Understand the structure of Indian government

Differentiate between the state and central government

Explain the role of President and Prime Minister

Know the Structure of supreme court and High court

UNIT-11

State Government and its Administration Governor - Role and Position - CM and
Councilof ministers,State Secretariat: Organisation, Structure and Functions
Learning outcomes:-After completion of this unit student will

Understand the structure of state government

Analyze the role Governor and Chief Minister

Explain the role of state Secretariat

Differentiate between structure and functions of state secretariat

UNIT-IV

A.Local Administration - District’s Administration Head - Role and Importance,
Municipalities - Mayor and role of Elected Representative - CEO of Municipal Corporation
PachayatiRaj: Functions PRI: ZilaPanchayat, Elected officials and their roles, CEO
ZilaPanchayat: Block level Organizational Hierarchy - (Different departments), Village level
- Role of Elected and Appointed officials - Importance of grass root democracy
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Learning outcomes:-After completion of this unit student will

Understand the local Administration

Compare and contrast district administration role and importance
Analyze the role of Myer and elected representatives of Municipalities
Evaluate Zillapanchayat block level organisation

UNIT-V

Election Commission: Election Commission- Role of Chief Election Commissioner and
Election Commissionerate State Election Commission:, Functions of Commissions for the
welfare of SC/ST/OBC and women

Learning outcomes:-After completion of this unit student will

Know the role of Election Commission apply knowledge

Contrast and compare the role of Chief Election commissioner and Commissiononerate
Analyze role of state election commission

Evaluate various commissions of viz SC/ST/OBC and women

References:

Durga Das Basu, Introduction to the Constitution of India, Prentice — Hall of India
Pvt.Ltd.. NewDelhi

SubashKashyap, Indian Constitution, National Book Trust

J.A. Siwach, Dynamics of Indian Government & Politics

D.C. Gupta, Indian Government and Politics

H.M.Sreevai, Constitutional Law of India, 4th edition in 3 volumes (Universal Law Publication)
J.C. Johari, Indian Government andPolitics Hans

J. Raj IndianGovernment and Politics

M.V. Pylee, Indian Constitution Durga Das Basu, Human Rights in Constitutional
Law,Prentice —Hall of India Pvt. Ltd.. New Delhi

Noorani, A.G., (South Asia Human Rights Documentation Centre), Challenges to
CivilRight),Challenges to Civil Rights Guarantees in India, Oxford University
Press 2012 E-resources:

nptel.ac.in/courses/109104074/8

nptel.ac.in/courses/109104045/

nptel.ac.in/courses/101104065/

www.hss.iitb.ac.in/en/lecture-details
www.iith.ac.in/en/event/2nd-lecture-institute-lecture-series-indian-constitution

Course Qutcomes:

At the end of the semester/course, the student will be able to have a clear knowledge on
thefollowing:

Understand historical background of the constitution making and its importance
forbuilding ademocratic India.

Understand the functioning of three wings of the government ie.,

executive, legislative andjudiciary.

Understand the value of the fundamental rights and duties for becoming good citizen of India.
Analyze the decentralization of power between central, state and local self-government.
Apply the knowledge in strengthening of the constitutional institutions like
CAG,ElectionCommission and UPSC for sustaining democracy.

Know the sources, features and principles of Indian Constitution.

Learn about Union Government, State government and its administration.

Get acquainted with Local administration and Pachayati Raj.

Be aware of basic concepts and developments of Human Rights.
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5. Gain knowledge on roles and functioning of Election Commission.





