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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

B.TECH. COURSE STRUCTURE (2016-17)
(Common for Civil, ME, AE, ME (M), MME, AU, Mining, Petroleum, CEE, ME (Nanotech))

I YEAR I SEMESTER

S. No
Course
Code

Course Title L T P Credits

1 MA101BS Mathematics-I 3 1 0 3
2 MA102BS Mathematics-II 4 1 0 4
3 PH103BS Engineering Physics 3 0 0 3
4 CS104ES Computer Programming in C 3 0 0 3
5 ME105ES Engineering Mechanics 3 0 0 3
6 ME106ES Engineering Graphics 2 0 4 4
7 PH107BS Engineering Physics Lab 0 0 3 2
8 CS108ES Computer Programming  in C Lab 0 0 3 2
9 *EA109MC NSS 0 0 0 0

Total Credits 18 2 10 24

I YEAR II SEMESTER

S. No
Course
Code

Course Title L T P Credits

1 AP201BS Applied Physics 3 0 0 3
2 CH202BS Engineering Chemistry 4 0 0 4
3 MA203BS Mathematics-III 4 1 0 4
4 EN204HS Professional Communication in English 3 0 0 3
5 EE205ES Basic Electrical & Electronics Engineering 4 0 0 4
6 CH206BS Engineering Chemistry Lab 0 0 3 2
7 EN207HS English Language Communication Skills Lab 0 0 3 2
8 ME208ES Engineering Workshop 0 0 3 2
9 *EA209MC NCC/NSO 0 0 0 0

Total Credits 18 1 9 24

*Mandatory Course



MATHEMATICS- I
(Linear Algebra and Differential Equations)

B.Tech. I Year I Sem. L   T/P/D  C
Course Code: MA101BS 3 1/0/0 3

Prerequisites: Foundation course (No prerequisites).

Course Objectives:

To learn
 types of matrices and their properties
 the concept of rank of a matrix and applying the same to understand the consistency
 solving the linear systems
 the concepts of eigen values and eigen vectors and reducing the quadratic forms into

their canonical forms
 partial differentiation, concept of total derivative
 finding maxima and minima of functions of two variables
 methods of solving the linear differential equations of first and higher order
 the applications of the differential equations
 formation of the partial differential equations and solving the first order equations.

Course Outcomes:

After learning the contents of this paper the student must be able to
 write the matrix representation of a set of linear equations and to analyze the solution

of the system of equations
 find the Eigen values and Eigen vectors which come across under linear

transformations
 find the extreme values of functions of two variables with/ without constraints.
 identify whether the given first order DE  is exact or not
 solve higher order DE’s and apply them for solving some real world problems

UNIT–I

Initial Value Problems and Applications

Exact differential equations - Reducible to exact.

Linear differential equations of higher order with constant coefficients: Non homogeneous
terms with RHS term of the type axe , sin ax, cos ax, polynomials in x, axe V(x), xV(x)-
Operator form of the differential equation, finding particular integral using inverse operator,
Wronskian of functions, method of variation of parameters.

Applications: Newton’s law of cooling, law of natural growth and decay, orthogonal
trajectories, Electrical circuits.

UNIT–II

Linear Systems of Equations

Types of real matrices and complex matrices, rank, echelon form, normal form, consistency
and solution of linear systems (homogeneous and Non-homogeneous) - Gauss elimination,
Gauss Jordon and LU decomposition methods- Applications: Finding current in the electrical
circuits.



UNIT–III

Eigen values, Eigen Vectors and Quadratic Forms

Eigen values, Eigen vectors and their properties, Cayley - Hamilton theorem (without proof),
Inverse and powers of a matrix using Cayley - Hamilton theorem, Diagonalization, Quadratic
forms, Reduction of Quadratic forms into their canonical form, rank and nature of the
Quadratic forms – Index and signature.

UNIT–IV

Partial Differentiation

Introduction of partial differentiation, homogeneous function, Euler’s theorem, total
derivative, Chain rule, Taylor’s and Mclaurin’s series expansion of functions of two
variables, functional dependence, Jacobian.

Applications: maxima and minima of functions of two variables without constraints and
Lagrange’s method (with constraints)
UNIT-V

First Order Partial Differential Equations

Formation of partial differential equations by elimination of arbitrary constants and arbitrary
functions, Lagranges method to solve the first order linear equations and the standard type
methods to solve the non linear equations.

Text Books:

1. A first course in differential equations with modeling applications by Dennis G. Zill,
Cengage Learning publishers.

2. Higher Engineering Mathematics by Dr. B. S. Grewal, Khanna Publishers.

References:
1. Advanced Engineering Mathematics by E. Kreyszig, John Wiley and Sons Publisher.
2. Engineering Mathematics by N. P. Bali, Lakshmi Publications.



MATHEMATICS- II
(Advanced Calculus)

B.Tech. I Year I Sem. L T/P/D  C
Course Code: MA102BS/MA202BS 4 1/0/0 4

Prerequisites: Foundation course (No prerequisites).

Course Objectives:

To learn
 concepts & properties of Laplace Transforms
 solving differential equations using Laplace transform techniques
 evaluation of integrals using Beta and Gamma Functions
 evaluation of multiple integrals and applying them to compute the volume and areas

of regions
 the physical quantities involved in engineering field related to the vector valued

functions.
 the basic properties of vector valued functions and their applications to line, surface

and volume integrals.

Course Outcomes:
After learning the contents of this course the student must be able to

 use Laplace transform techniques for solving DE’s
 evaluate integrals using Beta and Gamma functions
 evaluate the multiple integrals and can apply these concepts to find areas, volumes,

moment of inertia etc of regions on a plane or in space
 evaluate the line, surface and volume integrals and converting them from one to

another

UNIT–I

Laplace Transforms: Laplace transforms of standard functions, Shifting theorems,
derivatives and integrals, properties- Unit step function, Dirac’s delta function, Periodic
function, Inverse Laplace transforms, Convolution theorem (without proof).

Applications: Solving ordinary differential equations (initial value problems) using Laplace
transforms.

UNIT-II

Beta and Gamma Functions: Beta and Gamma functions, properties, relation between Beta
and Gamma functions, evaluation of integrals using Beta and Gamma functions.

Applications: Evaluation of integrals.

UNIT–III

Multiple Integrals: Double and triple integrals, Change of variables, Change of order of
integration.

Applications: Finding areas, volumes& Center of gravity (evaluation using Beta and Gamma
functions).



UNIT–IV

Vector Differentiation: Scalar and vector point functions, Gradient, Divergence, Curl and
their physical and geometrical interpretation, Laplacian operator, Vector identities.

UNIT–V

Vector Integration: Line Integral, Work done, Potential function, area, surface and volume
integrals, Vector integral theorems: Greens, Stokes and Gauss divergence theorems (without
proof) and related problems.

Text Books:
1. Advanced Engineering Mathematics by R K Jain & S R K Iyengar, Narosa Publishers
2. Engineering Mathematics by Srimanthapal and Subodh C. Bhunia, Oxford Publishers

References:
1. Advanced Engineering Mathematics by Peter V. O. Neil, Cengage Learning

Publishers.
2. Advanced Engineering Mathematics by Lawrence Turyn, CRC Press



ENGINEERING PHYSICS/ENGINEERING PHYSICS - I

B.Tech. I Year I Sem. L   T/P/D  C
Course Code: PH103BS 3 0/0/0 3

Course Objectives:

 To understand interaction of light with matter through interference, diffraction and
polarization.

 To able to distinguish ordinary light with a laser light and to realize propagation of
light through optical fibers.

 To understand various crystal systems and there structures elaborately.
 To study various crystal imperfections and probing methods like X-RD.

Course outcomes: after completion of this course the student is able to

 Realize the importance of light phenomena in thin films and resolution.
 Learn principle, working of various laser systems and light propagation through

optical fibers.
 Distinguish various crystal systems and understand atomic packing factor.
 Know the various defects in crystals.

UNIT-I

Interference: Coherence, division of amplitude and division of wave front, interference in
thin films (transmitted and reflected light), Newton’s rings experiment.
Diffraction: Distinction between Fresnel and Fraunhoffer diffraction, diffraction due to
single slit, N-slits, Diffraction grating experiment.

UNIT-II

Polarization: Introduction, Malus’s law, double refraction, Nicol prism, Quarter wave and
half wave plates.

Lasers: Characteristics of lasers, spontaneous and stimulated emission of radiation, Einstein
coefficients, population inversion, ruby laser, helium – neon laser, semi conductor laser,
applications of lasers

UNIT-III

Fiber Optics: Principle of optical fiber, construction of fiber, acceptance angle and
acceptance cone, numerical aperture, types of optical fibers: step index and graded index
fibers, attenuation in optical fibers, applications of optical fibers in medicine and sensors.

UNIT-IV

Crystallography: Space lattice, unit cell and lattice parameters, crystal systems, Bravais
lattices, atomic radius, co-ordination number and packing factor of SC, BCC, FCC, HCP and
diamond, Miller indices, crystal planes and directions, inter planar spacing of orthogonal
crystal systems.

UNIT-V

X-ray Diffraction and Defects in Crystals: Bragg’s law, X-ray diffraction methods: Laue
method, powder method; point defects: vacancies, substitutional, interstitial, Frenkel and



Schottky defects, line defects (qualitative) and Burger’s vector, surface defects: stacking
faults, twin, tilt and grain boundaries.

Text Books:

1. Physics Vol. 2, Halliday, Resnick and Kramer John wiley and Sons, Edition 4.
2. Modern Engineering Physics, K. Vijaya Kumar and S. Chandra Lingam, S. Chand

and Co. Pvt. Ltd.
3. Introduction to Solid State Physics, Charles Kittel, Wiley Student edition.

Reference Books:

1. X-Ray Crystallography, Phillips, John Wiley publishers.
2. Waves, Frank S Crawford Jr, Berkeley Physics course, Volume 3.
3. Solid State Physics, AJ Dekker, MacMilan Publishers.
4. Introduction to Crystallography, Phillips, John Wiley publishers.



COMPUTER PROGRAMMING IN C

B.Tech. I Year I Sem. L   T/P/D  C
Course Code: CS104ES/CS204ES 3 0/0/0 3

Course Objectives:
 To learn the fundamentals of computers.
 To understand the various steps in Program development.
 To learn the syntax and semantics of C Programming Language.
 To learn how to write modular and readable C Programs.
 To learn to write programs using structured programming approach in C to solve

problems.

Course Outcomes:
 Demonstrate the basic knowledge of computer hardware and software.
 Ability to write algorithms for solving problems.
 Ability to draw flowcharts for solving problems.
 Ability to code a given logic in C programming language.
 Gain knowledge in using C language for solving problems.

UNIT - I

Introduction to Computers – Computer Systems, Computing Environments, Computer Languages,
Creating and running programs, Program Development, algorithms and flowcharts , Number
systems-Binary, Decimal, Hexadecimal and Conversions, storing integers and real numbers.

Introduction to C Language – Background, C Programs, Identifiers, Types, Variables, Constants,
Input / Output, Operators(Arithmetic, relational, logical, bitwise etc.), Expressions,  Precedence
and Associativity, Expression Evaluation, Type conversions,  Statements- Selection
Statements(making decisions) – if and switch statements, Repetition statements ( loops)-while,
for, do-while statements, Loop examples, other statements related to looping – break, continue,
goto, Simple C Program examples.

UNIT - II

Functions-Designing Structured Programs, Functions, user defined functions, inter function
communication, Standard functions, Scope, Storage classes-auto, register, static, extern, scope
rules, type qualifiers, recursion- recursive functions, Limitations of recursion, example C
programs.

Arrays – Concepts, using arrays in C, inter function communication, array applications- linear
search, binary search and bubble sort, two – dimensional arrays, multidimensional arrays, C
program examples.

UNIT - III

Pointers – Introduction (Basic Concepts), Pointers for inter function communication, pointers to
pointers, compatibility, Pointer Applications-Arrays and Pointers, Pointer Arithmetic and arrays,
Passing an array to a function, memory allocation functions, array of pointers, programming
applications, pointers to void, pointers to functions.

Strings – Concepts, C Strings, String Input / Output functions, arrays of strings, string
manipulation functions, string / data conversion, C program examples.



UNIT - IV

Enumerated, Structure ,and Union Types– The Type Definition (typedef), Enumerated types,
Structures –Declaration, initialization, accessing structures, operations on structures, Complex
structures-Nested structures, structures containing arrays, structures containing pointers, arrays of
structures, structures and functions, Passing structures through pointers, self referential structures,
unions,  bit fields, C programming examples, command–line arguments, Preprocessor commands.

UNIT – V

Input and Output – Concept of a file, streams,  text files  and binary files, Differences between
text and binary files, State of a file, Opening and Closing files, file input / output functions
(standard library  input / output functions for files), file status functions (error handling),
Positioning functions (fseek ,rewind and ftell), C program examples.

Text books:
1) Computer Science: A Structured Programming Approach Using C, B.A. Forouzan and R.

F. Gilberg, Third Edition, Cengage Learning.
2) Programming in C. P. Dey and M Ghosh , Second Edition, Oxford University Press.

Reference books:
1) The C Programming Language, B.W. Kernighan and Dennis M. Ritchie, Second Edition,

Pearson education.
2) Programming with C, B. Gottfried, 3rd edition, Schaum’s outlines, McGraw Hill Education

(India) Pvt Ltd.
3) C From Theory to Practice, G S. Tselikis and N D. Tselikas, CRC Press.
4) Basic computation and Programming with C, Subrata Saha and S. Mukherjee, Cambridge

University Press.



ENGINEERING MECHANICS

B.Tech. I Year I Sem. L   T/P/D  C
Course Code: ME105ES 3 0/0/0 3

Pre Requisites: None

Course Objectives:
 To understand the resolving forces and moments for a given force system
 To analyze the types of friction for moving bodies and problems related to friction.
 To determine the centroid and second moment of area

UNIT-I

Introduction to Mechanics: Basic Concepts, system of Forces Coplanar Concurrent Forces -
Components in Space Resultant -Moment of Forces and its Application - Couples and
Resultant of Force Systems. Equilibrium of system of Forces: Free body diagrams, Equations
of Equilibrium of Coplanar Systems and Spatial Systems.

UNIT-II

Friction: Types of friction -Limiting friction -Laws of Friction -static and Dynamic Frictions
-Motion of Bodies –Wedge Screw, Screw-jack and differential screw –jack.

UNIT-III

Centroid and Center of Gravity: Introduction – Centroids of lines – Centroids of area -
Centroids of Composite figures - Theorem of Pappus -Centre of Gravity of Bodies –
Centroids of Volumes – Center of gravity of composite bodies.

Area moments of Inertia: Introduction – Definition of Moment of Inertia -Polar Moment of
Inertia – Radius of gyration. Transfer Theorem for moment of inertia – Moments of inertia by
integration - Moments of Inertia of Composite Figures, Product of Inertia, Transfer Formula
for Product of Inertia.

UNIT-IV

Mass Moment of Inertia: Introduction - Moment of Inertia of Masses – Radius of gyration -
Transfer Formula for Mass Moments of Inertia – Mass moments of inertia by integration -
Mass moment of inertia of composite bodies.

Virtual Work: Theory of virtual work-Application.

UNIT-V

Kinetics: Kinetics of a particle-D’Alemberts principle-Motion in a curved path – work,
energy and power. Principle of conservation of energy- Kinetics of rigid body in translation,
rotation-work done-Principle of work-energy-Impulse-momentum.

Mechanical Vibrations: Definitions, Concepts-Simple Harmonic motion- free vibrations-
Simple and compound pendulums

Text Books:

1. Singer’s Engineering Mechanics Statics and Dynamics/ K. Vijaya Kumar Reddy, J.
Suresh Kumar/ BSP

2. Engineering Mechanics/ Irving Shames, G. Krishna Mohan Rao / Prentice Hall



3. Foundations and applications of Engineering Mechanics by HD Ram and AK Chouhan,
Cambridge publications.

References:

1. A Text of Engineering Mechanics  /YVD Rao/ K. Govinda Rajulu/ M. Manzoor Hussain
/ Academic Publishing Company

2. Engineering Mechanics / Bhattacharyya/ Oxford.



ENGINEERING GRAPHICS

B.Tech. I Year I Sem. L   T/P/D  C
Course Code: ME106ES/ME205ES 2 0/0/4 4

Pre-requisites: None

Course objectives:

 To provide basic concepts in engineering drawing.
 To impart knowledge about standard principles of orthographic projection of objects.
 To draw sectional views and pictorial views of solids.

Course Outcomes:
 Preparing working drawings to communicate the ideas and information.
 Read, understand and interpret engineering drawings.

UNIT – I
Introduction to Engineering Drawing: Principles of Engineering Graphics and their
Significance, Conic Sections including the Rectangular Hyperbola – General method only.
Cycloid, Epicycloid and Hypocycloid Involute. Scales – Plain, Diagonal and Vernier Scales.

UNIT- II
Orthographic Projections: Principles of Orthographic Projections – Conventions – Projections
of Points and Lines Projections of Plane regular geometric figures.—Auxiliary Planes.

UNIT – III
Projections of Regular Solids – Auxiliary Views.

UNIT – IV
Sections or Sectional views of Right Regular Solids – Prism, Cylinder, Pyramid, Cone –
Auxiliary views – Sections of Sphere. Development of Surfaces of Right Regular Solids – Prism,
Cylinder, Pyramid and Cone

UNIT – V
Isometric Projections: Principles of Isometric Projection – Isometric Scale – Isometric Views –
Conventions – Isometric Views of Lines, Plane Figures, Simple and Compound Solids –
Isometric Projection of objects having non- isometric lines.  Isometric Projection of Spherical
Parts. Conversion of Isometric Views to Orthographic Views and Vice-versa – Conventions Auto
CAD: Basic principles only.

Text books:
 Engineering Drawing / Basant Agrawal and Mc Agrawal/ Mc Graw Hill
 Engineering Drawing/ M.B. Shah, B.C. Rane / Pearson.

Reference books:
 Engineering Drawing / N.S. Parthasarathy and Vela Murali/ Oxford
 Engineering Drawing N.D. Bhatt / Charotar



ENGINEERING PHYSICS LAB

B.Tech. I Year I Sem. L   T/P/D C
Course Code: PH107BS/PH207BS 0 0/3/0 2

(Any TEN experiments compulsory)

1) Dispersive power of the material of a prism – Spectrometer.

2) Determination of wavelengths of white source – Diffraction grating.

3) Newton’s Rings – Radius of curvature of Plano convex lens.

4) Melde’s experiment – Transverse and longitudinal modes.

5) Charging, discharging and time constant of an R-C circuit.

6) L-C-R circuit – Resonance & Q-factor.

7) Magnetic field along the axis of current carrying coil – Stewart and Gees method and to
verify Biot – Savart’s law.

8) Study the characteristics of LED and LASER diode.

9) Bending losses of fibres & Evaluation of numerical aperture of a given fibre.

10) Energy gap of a material of p-n junction.

11) Torsional pendulum – Rigidity modulus.

12) Wavelength of light, resolving power and dispersive power of a diffraction grating using
laser.

13) V-I characteristics of a solar cell.



COMPUTER PROGRAMMING IN C LAB

B.Tech. I Year I Sem. L   T/P/D  C
Course Code: CS108ES/CS208ES 0 0/3/0 2

Course Objective:
 To write programs in C using structured programming approach to solve the problems.

Course Outcomes
 1. Ability to design and test programs to solve mathematical and scientific problems.
 2. Ability to write structured programs using control structures and functions.

Recommended Systems/Software Requirements:
 Intel based desktop PC
 GNU C Compiler

1.   a) Write a C program to find the factorial of a positive integer.
b) Write a C program to find the roots of a quadratic equation.

2. a) Write a C program to determine if the given number is a prime number or not.
b) A Fibonacci sequence is defined as follows: the first and second terms in the sequence

are 0 and 1.Subsequent terms are found by adding the preceding two terms in the
sequence. Write a C program to generate the first n terms of the sequence.

3.   a) Write a C program to construct a pyramid of numbers.
b) Write a C program to calculate the following Sum:

Sum=1-x2/2! +x4/4!-x6/6!+x8/8!-x10/10!
4.   a) The least common multiple (lcm) of two positive integers a and b is the smallest integer

that is evenly divisible by both a and b. Write a C program that reads two integers and
calls lcm (a, b) function that takes two integer arguments and returns their lcm. The lcm
(a, b) function should calculate the least common multiple by calling the gcd (a, b)
function and using the following relation:

LCM (a,b) = ab / gcd (a,b)
b) Write a C program that reads two integers n and r to compute the ncr value using the

following relation:
ncr (n,r) = n! / r! (n-r)! . Use a function for computing the factorial value of an integer.

5.   a) Write C program  that  reads two integers x and n and calls  a  recursive  function to
compute xn

b) Write a C program that uses a recursive function to solve the Towers of Hanoi problem.
c) Write a C program that reads two integers and calls a recursive function to compute ncr

value.
6.  a) Write a C program to generate all the prime numbers between 1 and n, where n is a

value supplied by the user using Sieve of Eratosthenes algorithm.
b) Write a C program that uses non recursive function to search for a Key value in a given

list of integers. Use linear search method.
7.   a) Write a menu-driven C program that allows a user to enter n numbers and then choose

between  finding the smallest,  largest, sum, or average. The menu and all the choices
are to be functions. Use a switch statement to determine what action to take. Display an
error message if an invalid choice is entered.

b) Write a C program that uses non recursive function to search for a Key value in a given
sorted list of integers. Use binary search method.



8 a) Write a C program that implements the Bubble sort method to sort a given list of
integers in ascending order.

b) Write a C program that reads two matrices and uses functions to perform the following:
i) Addition of two matrices
ii) Multiplication of two matrices

9. a) Write a C program that uses functions to perform the following operations:
i) to insert a sub-string into a given main string from a given position.
ii) to delete n characters from a given position in a given string.
b) Write a C program that uses a non recursive function to determine if the given string is a

palindrome or not.
10. a) Write a C program to replace a substring with another in a given line of text.

b) Write a C program that reads 15 names each of up to 30 characters, stores them in an
array, and uses an array of pointers to display them in ascending (ie. alphabetical) order.

11. a) 2’s complement of a number is obtained by scanning it from right to left and
complementing all the bits after the first appearance of a 1. Thus 2’s complement of
11100 is 00100. Write a C program to find the 2’s complement of a binary number.

b) Write a C program to convert a positive integer to a roman numeral. Ex. 11 is converted
to XI.

12. a) Write a C program to display the contents of a file to standard output device.
b) Write a C program which copies one file to another, replacing all lowercase characters

with their uppercase equivalents.
13. a) Write a C program to count the number of times a character occurs in a text file. The file

name and the character are supplied as command-line arguments.
b) Write a C program to compare two files, printing the first line where they differ.

14. a) Write a C program to change the nth character (byte) in a text file. Use fseek function.
b) Write a C program to reverse the first n characters in a file. The file name and n are

specified on the command line.  Use fseek function.
15. a) Write a C program to merge two files into a third file (i.e., the contents of the firs t file

followed by those of the second are put in the third file).
b) Define a macro that finds the maximum of two numbers. Write a C program that uses

the macro and prints the maximum of two numbers.

Reference Books:

1.  Mastering C, K.R. Venugopal and S.R. Prasad, TMH Publishers.

2. Computer Programming in C, V. Rajaraman, PHI.

3.  Programming in C, Stephen G. Kochan, Fourth Edition, Pearson Education.

4.  C++: The complete reference, H. Schildt, TMH Publishers.



w. e. f. AY 2016-17 

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD 

B.TECH. I Year COURSE STRUCTURE (2016-17) 
(Common for Civil, ME, AE, ME (M), MME, AU, Mining, Petroleum, CEE, ME (Nanotech)) 

I YEAR II SEMESTER 

S. No Course 
Code Course Title L T P Credits 

1 AP201BS Applied Physics 3 0 0 3 
2 CH202BS Engineering Chemistry 4 0 0 4 
3 MA203BS Mathematics-III 4 1 0 4 
4 EN204HS Professional Communication in English 3 0 0 3 
5 EE205ES Basic Electrical & Electronics Engineering 4 0 0 4 
6 CH206BS Engineering Chemistry Lab 0 0 3 2 
7 EN207HS English Language Communication Skills Lab 0 0 3 2 
8 ME208ES Engineering Workshop 0 0 3 2 
9 *EA209MC NCC/NSO 0 0 0 0 

Total Credits 18 1 9 24 

*Mandatory Course 



AP201BS: APPLIED PHYSICS 
 
B.Tech. I Year II Sem.          L  T/P/D   C 
                                                                                                        3   0/0/0     3 
Course Objectives: 

 To understand the elastic behavior of materials.  
 To understand basic principles of acoustics and architecture of buildings.   
 To study production and applications of ultrasonics. 
 To understand magnetic, dielectric and superconducting properties. 

 
Course Outcomes:  after completion of this course the student is able to  

 Realize the importance of elastic behavior of materials. 
 Learn Sabine’s formula for reverberation time and apply in architecture of buildings.  
 Learn various methods of producing ultrasonics and their uses.  
 Learn magnetic, dielectric and superconducting properties of materials and their 

applications.   
 
UNIT - I  
Elastic properties: stress and strain, Hooke’s law, elastic behavior of a material, factors 
affecting elasticity, three modulii of elasticity, work done for unit volume in deforming a body, 
relation between three modulii of elasticity, determination of rigidity modulus – torsional 
pendulum.  
 
UNIT - II  
Acoustics of buildings and acoustic quieting: Introduction, basic requirement for the 
acoustically good halls, reverberation and time of reverberation, transmission of sound and 
transmission loss, factors affecting the architectural acoustics and their remedy, sound absorbing 
materials, sabine formulae, absorption coefficients, stadium seating, movie theater, acoustic 
quieting,    
 
UNIT - III  
Ultrasonics: Introduction, production of ultrasonic waves, magnetostriction method, piezo 
electric method, detection of ultrasonic waves, properties of ultrasonic waves, use of ultrasonics 
for nondestructive testing, applications of ultrasonics.  
 
UNIT - IV  
Dielectric Properties: Electric dipole, dipole moment, dielectric constant, polarizability, electric 
susceptibility, displacement vector, electronic, ionic and orientation polarizations and calculation 
of their polarizabilitites, internal field, Clausius-Mossotti relation, Piezoelectricity, 
pyroelectricity and ferroelectricity-BaTiO3 structure. 
 
UNIT - V  
Magnetic Properties: Permeability, field intensity, magnetic field induction, magnetization, 
magnetic susceptibility, origin of magnetic moment, Bohr magneton, classification of dia, para 



and ferro magnetic materials on the basis of magnetic moment, hysteresis curve based on domain 
theory, soft and hard magnetic materials, properties of anti-ferro and ferri magnetic materials.  
Superconductivity: Superconductivity phenomenon, Meissner effect, applications of 
superconductivity.  
     
Text books: 

1. Solid State Physics, A. J. Dekkar, MacMillan publishers 
2. Fundamentals of Physics, Alan Giambattisa, BM Richardson and Robert C Richardson, 

Tata McGraw hill Publishers 
3. Fundamentals of Acoustics, Kinster and Frey, John Wiley and Sons. 

 
Reference Books: 

1. Solid state physics, Charles Kittel, Wiley student edition 
2. University Physics, Francis W. Sears, Hugh D. Young, Marle Zeemansky and Roger A 

Freedman, Pearson Education. 
3. Introduction to Magnetic Materials, B.D. Cullity, C.D.Graham, A John Wiley & Sons, 

Inc., Publication.  
4. Elastic and Inelastic Stress Analysis, Irving H. Shames, Francis A. Cozzarelli, Taylor, & 

Francis Group. 
  



CH102BS/CH202BS: ENGINEERING CHEMISTRY 
 
B.Tech. I Year II Sem.                           L  T/P/D   C 
                                                                                                                             4   0/0/0     4 
 
Course Objectives:  

 To bring adaptability to new developments in Engineering Chemistry and to acquire 
the skills required to become a perfect engineer. 

 To include the importance of water in industrial usage, significance of corrosion 
control to protect the structures, polymers and their controlled usage. 

 To acquire knowledge of engineering materials and about fuels and batteries. 
 To acquire required knowledge about engineering materials like cement, refractories 

and composites.. 
 
Course Outcomes:  

 Students will gain the basic knowledge of electrochemical procedures related to 
corrosion and its control.   

 They can understand the basic properties of water and its usage in domestic and 
industrial purposes.  

 They learn the use of fundamental principles to make predictions about the general 
properties of materials.  

 They can predict potential applications of chemistry and practical utility in order to 
become good engineers and entrepreneurs 

 
UNIT - I  
Water and its treatment: Introduction – hardness of water – causes of hardness – types of 
hardness: temporary and permanent – expression and units of hardness – Estimation of 
hardness of water by complexometric method. Numerical problems. Potable water and its 
specifications- Steps involved in the treatment of potable water - Disinfection of potable 
water by chlorination and Ozonization. Defluoridation – Nalgonda technique - Determination 
of F- ion by ion- selective electrode method.  
Boiler troubles: sludges, scales, and Caustic embrittlement. Internal treatment of Boiler feed 
water – Calgon conditioning – Phosphate conditioning - Colloidal conditioning – Softening 
of water by ion-exchange processes. Desalination of water – Reverse osmosis. Numerical 
problems – Sewage water - Steps involved in treatment of sewage. 
 
UNIT - II       
Electrochemistry: Electrode- electrode potential, standard electrode potential, types of 
electrodes – Construction and functioning of Standard hydrogen electrode, calomel and glass 
electrode. Nernst equation - electrochemical series and its applications. Electrochemical cells: 
Daniel cell – cell notation, cell reaction, and cell emf -– Concept of concentration cells – 
Electrolyte concentration cell –Numerical problems. 



Batteries: Cell and battery - Primary battery (dry cell, alkaline cell and Lithium cell) and 
Secondary battery (lead acid, Ni-Cd and lithium ion cell), Fuel cells: Hydrogen –oxygen and 
methanol-oxygen fuel cells – Applications. 
  
UNIT – III 
Polymers:  Definition – Classification of polymers with examples – Types of polymerization 
– addition (free radical addition) and condensation polymerization with examples. 
Plastics:  Definition and characteristics- thermoplastic and thermosetting plastics, 
compounding, and fabrication of plastics (compression and injection moulding). Preparation, 
Properties, and engineering applications of PVC and Bakelite.  
Fibers: Characteristics of fibers – preparation, properties and applications of Nylon-6,6 and 
Dacron. Fiber reinforced plastics (FRP) – Applications.  
Rubbers: Natural rubber and its vulcanization - compounding of rubber. 
Elastomers: Characteristics –preparation – properties and applications of Buna-S, Butyl   
and Thiokol rubber. 
Conducting polymers:  Characteristics and   Classification with examples-mechanism of 
conduction in trans-polyacetylene and applications of conducting polymers.  
Biodegradable polymers: Concept and advantages - Polylactic acid and poly vinyl alcohol 
and their applications. 
 
UNIT - IV  
Fuels & Combustion: Classification- solid fuels: coal – analysis of coal – proximate and 
ultimate analysis and their significance. Liquid fuels – petroleum and its refining, cracking – 
types – moving bed catalytic cracking. Knocking – octane and cetane rating, synthetic petrol - 
Fischer-Tropsch’s process; Gaseous fuels – composition and uses of natural gas, LPG and 
CNG. Combustion: Definition, Calorific value of fuel – HCV, LCV; Calculation of air 
quantity required for combustion of a fuel. 
         
UNIT - V   
Cement: Portland cement, its composition, setting and hardening of Portland cement.  
Special cements: White cement, water proof cement, High alumina cement, and Acid 
resistant cement. 
Refractories: Classification, characteristics of good refractories, Refractoriness, 
refractoriness under load, porosity, and chemical inertness – applications of refractories. 
 Lubricants: Classification of lubricants with examples-characteristics of a good lubricants - 
mechanism of lubrication (thick film, thin film and extreme pressure)- properties of 
lubricants: viscosity, cloud point, pour point, flash point and fire point. 
Composites: Introduction- Constituents of composites – advantages, classification and 
constituents of composites. Applications of composites. 
 
Text books: 

1. Engineering Chemistry by P.C. Jain & M. Jain, Dhanpatrai Publishing Company, 
New Delhi (2010) 



2. Engineering Chemistry by Rama Devi, Venkata Ramana Reddy and Rath, Cengage 
learning, New Delhi. (2016) 

 
  Reference Books: 

1. Engineering Chemistry by Shashi Chawla,  Dhanpatrai & Company (P) Ltd. Delhi 
(2011) 

2. Engineering Chemistry by Shikha Agarwal, Cambridge University Press, Delhi 
(2015) 

3. Engineering Chemistry by Thirumala Chary and Laxminarayana, Scitech Publishers, 
Chennai (2016). 

   



MA203BS: Mathematics - III 
(Statistical and Numerical Methods) 
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                                                                                                             4     1/0/0    4 
Prerequisites: Foundation course (No prerequisites). 
 
Course Objectives: To learn  

 random variables that describe randomness or an uncertainty in certain realistic 
situation  

 binomial geometric and normal distributions 
 sampling distribution of mean, variance, point estimation and interval estimation 
 the testing of hypothesis and ANOVA  
 the topics those deals with methods to find roots of an equation  
 to fit a desired curve by the method of least squares for the given data 
 solving ordinary differential equations using numerical techniques 

 
Course Outcomes: After learning the contents of this course the student must be able to  

 differentiate among random variables involved in the probability models which are 
useful for all branches of engineering 

 calculate mean, proportions and variances of sampling distributions and to make 
important decisions s for few samples which are taken from  a large data 

 solve the tests of ANOVA for classified data 
 find the root of a given equation and solution of a system of equations 
 fit a curve for a given data 
 find the numerical solutions for a given first order initial value problem 

 
UNIT – I 
Random variables and Distributions: 
Introduction, Random variables, Discrete random variable, Continuous random variable, 
Probability distribution function, Probability density function, Expectation, Moment 
generating function, Moments, and properties. 
Discrete distributions: Binomial and geometric distributions. Continuous distribution: Normal 
distributions. 
 
UNIT – II 
Sampling Theory: Introduction, Population and samples, Sampling distribution of means (
Known)-Central limit theorem, t-distribution, Sampling distribution of means (  unknown)- 
Sampling distribution of variances –  2 and F- distributions, Point estimation, Maximum 
error of estimate, Interval estimation. 
 
UNIT – III 
Tests of Hypothesis: Introduction, Hypothesis, Null and Alternative Hypothesis, Type I and 
Type II errors, Level of significance, One tail and two-tail tests, Tests concerning one mean 



and proportion, two means-proportions and their differences-ANOVA for one-way classified 
data. 
 
UNIT – IV 
Algebraic and Transcendental Equations & Curve Fitting: Introduction, Bisection 
Method, Method of False position, Iteration methods: fixed point iteration and Newton 
Raphson methods. Solving linear system of equations by Gauss-Jacobi and Gauss-Seidal 
Methods. 
Curve Fitting: Fitting a linear, second degree, exponential, power curve by method of least 
squares. 
 
UNIT – V 
Numerical Integration and solution of Ordinary Differential equations: Trapezoidal rule- 
Simpson’s 1/3rd and 3/8th rule- Solution of ordinary differential equations by Taylor’s series, 
Picard’s method of successive approximations, Euler’s method, Runge-Kutta method (second 
and fourth order) 
 
Text Books:  

1. Probability and Statistics for Engineers by Richard Arnold Johnson, Irwin Miller and 
John E. Freund, New Delhi, Prentice Hall. 

2. Probability and Statistics for Engineers and Sciences by Jay L. Devore, Cengage 
Learning. 

3. Numerical Methods for Scientific and Engineering Computation by M. K. Jain, S. R. 
K. Iyengar and R. K. Jain, New Age International Publishers 

 
References: 

1. Fundamentals of Mathematical Statistics by S. C. Guptha & V. K. Kapoor, S. Chand. 
2. Introductory Methods of Numerical Analysis by S. S. Sastry, PHI Learning Pvt. Ltd. 
3. Mathematics for engineers and scientists by Alan Jeffrey, 6th edition, CRC press. 

  



EN104HS/EN204HS: PROFESSIONAL COMMUNICATION IN ENGLISH 
 
B.Tech. I Year II Sem.              L  T/P/D   C 
                                                                                                                      3    0/0/0   3 
 
INTRODUCTION: 

In view of the growing importance of English as a tool for global communication and 
the consequent emphasis on training students to acquire language skills, the syllabus of English 
has been designed to develop linguistic and communicative competencies of Engineering 
students.  
 

In English classes, the focus should be on the skills development in the areas of 
vocabulary, grammar, reading and writing. For this, the teachers should use the prescribed text 
for detailed study. The students should be encouraged to read the texts/poems silently leading to 
reading comprehension. Reading comprehension passages are given for practice in the class. 
The time should be utilized for working out the exercises given after each excerpt, and also for 
supplementing the exercises with authentic materials of a similar kind. For example, from 
newspaper articles, advertisements, promotional material, etc. The focus in this syllabus is on 
skill development, fostering ideas and practice of language skills. 
 
Course Objectives: The course will help students to: 

 Improve the language proficiency of students in English with an emphasis on 
Vocabulary, Grammar, Reading and Writing skills. 

 Equip students to study academic subjects more effectively using the theoretical and 
Practical components of English syllabus.  

 Develop study skills and communication skills in formal and informal situations.  
 
Course Outcomes: Students will be able to: 

 Use English Language effectively in spoken and written forms. 
 Comprehend the given texts and respond appropriately. 
 Communicate confidently in formal and informal contexts.  

 
SYLLABUS 
  
Reading Skills 
Objectives 

1. To develop an awareness in students about the significance of silent reading and 
comprehension. 

2. To develop students’ ability to guess meanings of words from the context and grasp the 
overall message of the text, draw inferences, etc., by way of: 

 Skimming and Scanning the text 
 Intensive and Extensive Reading 
 Reading for Pleasure 
 Identifying the topic sentence 
 Inferring lexical and contextual meaning 



 Recognizing Coherence/Sequencing of Sentences 
 
NOTE: The students will be trained in reading skills using the prescribed texts for detailed 
study. They will be tested in reading comprehension of different ‘unseen’ passages which may 
be taken from authentic texts, such as magazines/newspaper articles.  
 
Writing Skills 
Objectives 

1. To develop an awareness in the students  about writing as an exact and formal skill 
2. To create an awareness in students about the components of different forms of writing, 

beginning with the lower order ones through;   
 Writing of sentences 
 Use of appropriate vocabulary 
 Paragraph writing 
 Coherence and cohesiveness 
 Narration / description 
 Note Making 
 Formal and informal letter writing 
 Describing graphs using expressions of comparison 

 
In order to improve the proficiency of the students in the acquisition of language skills 
mentioned above, the following text and course contents, divided into Five Units, are 
prescribed: 
The course content / study material is divided into Five Units. 
Note: Listening and speaking skills are covered in the syllabus of ELCS Lab. 
 
UNIT – I 
Chapter entitled ‘Presidential Address’ by Dr. A.P.J. Kalam from “Fluency in English– A 
Course book for Engineering Students”   published by Orient BlackSwan, Hyderabad. 
 
Vocabulary:  Word Formation -- Root Words --The Use of Prefixes and Suffixes– 
Collocations– Exercises for Practice.  
Grammar:  Punctuation – Parts of Speech- Articles -Exercises for Practice.  
Reading: Double Angels by David Scott-Reading and Its Importance- Techniques for 
Effective Reading- Signal Words- Exercises for Practice 
Writing: Writing Sentences- Techniques for Effective Writing-- Paragraph Writing- 
Types, Structure and Features of a Paragraph-Coherence and Cohesiveness: Logical, Lexical 
and Grammatical Devices - Exercises for Practice 
 
UNIT – II 
Chapter entitled Satya Nadella: Email to Employees on his First Day as CEO from “Fluency 
in English– A Course book for Engineering Students” Published by Orient BlackSwan, 
Hyderabad. 
 



Vocabulary:  Synonyms and Antonyms – Homonyms, Homophones, Homographs- Exercises 
for Practice (Chapter 17 ‘Technical Communication- Principles and Practice’. Third Edition 
published by Oxford University Press may also be followed.) 
Grammar:  Verbs-Transitive, Intransitive and Non-finite Verbs – Mood and Tense—Gerund 
– Words with Appropriate Prepositions – Phrasal Verbs - Exercises for Practice  
Reading: Sub-skills of Reading- Skimming, Scanning, Extensive Reading and Intensive 
Reading - The Road Not Taken by Robert Frost -- Exercises for Practice 
Writing:  Letter Writing –Format, Styles, Parts, Language to be used in Formal Letters- 
Letter of Apology – Letter of Complaint-Letter of Inquiry with Reply – Letter of Requisition –- 
Exercises for Practice 
 
UNIT – III 
From the book entitled ‘Technical Communication- Principles and Practice’. Third Edition 
published by Oxford University Press. 
 
Vocabulary:  Introduction- A Brief History of Words – Using the Dictionary and Thesaurus– 
Changing Words from One Form to Another – Confusables (From Chapter 17 entitled 
‘Grammar and Vocabulary Development’) 
Grammar:  Tenses: Present Tense- Past Tense- Future Tense- Active Voice – Passive Voice- 
Conditional Sentences – Adjective and Degrees of Comparison. (From Chapter 17 entitled 
‘Grammar and Vocabulary Development’) 
Reading:  Improving Comprehension Skills – Techniques for Good Comprehension- 
Skimming and Scanning- Non-verbal Signals – Structure of the Text – Structure of Paragraphs 
– Punctuation – Author’s viewpoint (Inference) – Reader Anticipation: Determining the 
Meaning of Words – Summarizing- Typical Reading Comprehension Questions. (From Chapter 
10 entitled ‘Reading Comprehension’) 
Writing:  Introduction- Letter Writing-Writing the Cover Letter- Cover Letters 
Accompanying Resumes- Emails. (From Chapter 15 entitled ‘Formal Letters, Memos, and 
Email’) 
 
UNIT – IV   
Chapter entitled ‘Good Manners’ by J.C. Hill from Fluency in English – A Course book for 
Engineering Students” published by Orient Blackswan, Hyderabad. 
 
Vocabulary:  Idiomatic Expressions –One- word Substitutes --- Exercises for Practice (Chapter 
17 ‘Technical Communication- Principles and Practice’. Third Edition published by Oxford 
University Press may also be followed.) 
Grammar: Sequence of Tenses- Concord (Subject in Agreement with the Verb) – Exercises 
for Practice 
Reading:  ‘If’ poem by Rudyard Kipling--Tips for Writing a Review --- Author’s 
Viewpoint – Reader’s Anticipation-- Herein the Students will be required to Read and Submit a 
Review of a Book (Literary or Non-literary) of their choice – Exercises for Practice. 
Writing:  Information Transfer-Bar Charts-Flow Charts-Tree Diagrams etc., -- Exercises 
for Practice. 



                        Introduction - Steps to Effective Precis Writing – Guidelines- Samples (Chapter 
12 entitled ‘The Art of Condensation’ from Technical Communication- Principles and 
Practice. Third Edition published by Oxford University Press) 
 
UNIT – V 
Chapter entitled ‘Father Dear Father’ by Raj Kinger from Fluency in English – A Course 
book for Engineering Students” Published by Orient BlackSwan, Hyderabad 
 
Vocabulary:  Foreign Words—Words borrowed from other Languages- Exercises for Practice 
Grammar:  Direct and Indirect Speech- Question Tags- Exercises for Practice 
Reading:  Predicting the Content- Understanding the Gist – SQ3R Reading Technique- 
Study Skills – Note Making - Understanding Discourse Coherence – Sequencing Sentences. 
(From Chapter 10 entitled ‘Reading Comprehension’ - Technical Communication- Principles 
and Practice. Third Edition published by Oxford University Press.) 
Writing: Technical Reports- Introduction – Characteristics of a Report – Categories of 
Reports –Formats- Prewriting – Structure of Reports (Manuscript Format) - Types of Reports - 
Writing the Report. (From Chapter 13 entitled ‘Technical Reports’ - Technical 
Communication- Principles and Practice. Third Edition published by Oxford University Press.) 
 

 Exercises from both the texts not prescribed shall be used for classroom tasks. 
 
Text Books:  

1. “Fluency in English – A Course book for Engineering Students” by Board of Editors: 
Hyderabad: Orient BlackSwan Pvt. Ltd. 2016. Print. 

2. Raman, Meenakshi & Sharma, Sangeeta. “Technical Communication- Principles and 
Practice”. Third Edition. New Delhi: Oxford University Press. 2015. Print.  

 
References:  

1. Green, David. Contemporary English Grammar –Structures and Composition. 
MacMillan India. 2014 (Print) 

2. Rizvi, M. Ashraf. Effective Technical Communication. Tata Mc Graw –Hill. 2015 
(Print). 
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Pre-requisite: None 
 
Course Objectives:  

 To introduce the concept of electrical circuits and its components 
 To introduce the concepts of diodes & transistors, and  
 To impart the knowledge of various configurations, characteristics and applications.  

 
Course Outcomes: After this course, the student will be able  

 To analyze and solve electrical circuits using network laws and theorems. 
 To identify and characterize diodes and various types of transistors. 

 
UNIT - I  
Basic Concepts of Electrical Circuits and Single Phase AC Circuits 
Electrical Circuits: R-L-C Parameters, Voltage and Current, Independent and Dependent 
Sources, Source Transformation – V-I relationship for passive elements, Kirchoff’s Laws, 
Network reduction techniques – series, parallel, series-parallel, star-to-delta, delta-to-star 
transformation, Nodal Analysis,  
Single Phase AC Circuits: R.M.S. and Average values, Form Factor, steady state analysis of 
series, parallel and series-parallel combinations of R, L and C with sinusoidal excitation, 
concept of reactance, impedance, susceptance and admittance – phase and phase difference, 
Concept of power factor,  j-notation, complex and polar forms of representation.  
 
UNIT - II  
Resonance:  Series resonance and Parallel resonance circuits, concept of bandwidth and Q 
factor, Locus Diagrams for RL, RC and RLC Combinations for Various Parameters. 
Network Theorems: Thevenin’s, Norton’s, Maximum Power Transfer, Superposition, 
Reciprocity, Tellegen’s, Millman’s and Compensation theorems for DC and AC excitations. 
 
UNIT - III  
P-N Junction Diode: Diode equation, Energy Band diagram, Volt-Ampere characteristics, 
Temperature dependence, Ideal versus practical, Static and dynamic resistances, Equivalent 
circuit, Load line analysis, Diffusion and Transition Capacitances. 
Rectifiers and Filters: P-N junction diode as a rectifier - Half Wave Rectifier, Ripple Factor - 
Full Wave Rectifier, Bridge Rectifier, Harmonic components in Rectifier Circuits, Filters – 
Inductor Filters, Capacitor Filters, L- section Filters, π- section Filters. 
 
 UNIT - IV  
Bipolar Junction Transistor (BJT): Construction, Principle of Operation, Symbol, 
Amplifying Action, Common Emitter, Common Base and Common Collector configurations. 



Transistor Biasing And Stabilization - Operating point, DC & AC load lines, Biasing - Fixed 
Bias, Emitter Feedback Bias, Collector to Emitter feedback bias, Voltage divider bias, Bias 
stability, Stabilization against variations in VBE and β, Bias Compensation using Diodes and 
Transistors. 
Transistor Configurations: BJT modeling, Hybrid model,  Determination of h-parameters 
from transistor characteristics, Analysis of CE, CB and CC configurations using h-parameters,  
Comparison of CE, CB and CC configurations.  
 
UNIT- V  
Junction Field Effect Transistor: Construction, Principle of Operation, Symbol, Pinch-Off 
Voltage, Volt-Ampere Characteristic, Comparison of BJT and FET, Small Signal Model, 
Biasing FET.  
Special Purpose Devices: Breakdown Mechanisms in Semi-Conductor Diodes, Zener diode 
characteristics, Use of Zener diode as simple regulator, Principle of operation and 
Characteristics of Tunnel Diode (With help of Energy band diagram) and Varactor Diode, 
Principle of Operation of SCR. 
 
Text Books:  

1. Basic Electrical and electronics Engineering –M S Sukija TK Nagasarkar Oxford 
University 

2. Basic Electrical and electronics Engineering-D P Kothari. I J Nagarath  Mc Graw Hill 
Education 

 
References:  

1. Electronic Devices and Circuits – R.L. Boylestad and Louis Nashelsky, PEI/PHI, 9th Ed, 
2006. 

2. Millman’s Electronic Devices and Circuits – J. Millman and C. C. Halkias, Satyabratajit, 
TMH, 2/e, 1998. 

3. Engineering circuit analysis- by William Hayt and Jack E. Kemmerly, McGraw Hill 
Company, 6th edition. 

4. Linear circuit analysis (time domain phasor and Laplace transform approaches)- 2nd 
edition by Raymond A. DeCarlo and Pen-Min-Lin, Oxford University Press-2004. 

5. Network Theory by N. C. Jagan & C. Lakshminarayana, B.S. Publications. 
6. Network Theory by Sudhakar, Shyam Mohan Palli, TMH. 

   



CH206BS: ENGINEERING CHEMISTRY LAB 
  
B.Tech. I Year II Sem.          L  T/P/D  C 
                                                                                                        0   0/3/0    2 

LIST OF EXPERIMENTS 
 
Volumetric Analysis: 

1. Estimation of Ferrous ion by Dichrometry. 
2. Estimation of hardness of water by Complexometric method using EDTA. 
3. Estimation of Ferrous and Ferric ions in a given mixture by Dichrometry. 
4. Estimation Ferrous ion by Permanganometry. 
5. Estimation of copper by Iodomery. 
6. Estimation of percentage of purity of MnO2 in pyrolusite 
7. Determination of percentage of available chlorine in bleaching powder. 
8. Determination of salt concentration by ion- exchange resin. 

 
Instrumental methods of Analysis: 

1. Estimation of HCl by Conductometry. 
2. Estimation of Ferrous ion by Potentiometry. 
3. Determination of Ferrous iron in cement by Colorimetric method. 
4. Determination of viscosity of  an oil by Redwood / Oswald’s  Viscometer. 
5. Estimation of manganese in KMnO4 by Colorimetric method. 
6. Estimation o f HCl and Acetic acid in a given mixture by Conductometry. 
7. Estimation of HCl by Potentiometry. 

 
Preparation of Polymers: 

1. Preparation of Bakelite and urea formaldehyde resin. 
 
Note: All the above experiments must be performed. 
 
Text Books: 

1. Vogel’s Text Book of Quantitative Chemical Analysis, 5th Edition (2015) G. H. Jeffery, 
J. Bassett, J. Mendham and R. C. Denney. 

2. A Text Book on experiments and calculations in Engineering Chemistry by S.S. Dara    
S. Chand & Company Ltd., Delhi (2003).  
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The English Language Communication Skills (ELCS) Lab focuses on the production and 
practice of sounds of language and familiarizes the students with the use of English in everyday 
situations both in formal and informal contexts.  
 
Course Objectives: 

 To facilitate computer-assisted multi-media instruction enabling individualized and 
independent language learning   

 To sensitize the students to the nuances of English speech sounds, word accent, 
intonation and rhythm  

 To bring about a consistent accent and intelligibility in students’ pronunciation of  
English by providing an opportunity for practice in speaking 

 To improve the fluency of students in spoken English and neutralize their mother tongue 
influence 

 To train students to use language appropriately for public speaking, group discussions 
and interviews 

 
Course Outcomes: Students will be able to attain: 

 Better understanding of nuances of English language through audio- visual experience 
and group activities 

 Neutralization of accent for intelligibility 
 Speaking skills with clarity and confidence which in turn enhances their employability 

skills. 
 
Syllabus: English Language Communication Skills Lab (ELCS) shall have two parts: 

 Computer Assisted Language Learning (CALL) Lab 
 Interactive Communication Skills (ICS) Lab 

 
Listening Skills: Objectives: 

 To enable students develop their listening skills so that they may appreciate the role in 
the LSRW skills approach to language and improve their pronunciation 

 To equip students with necessary training in listening, so that they can comprehend the 
speech of people of different backgrounds and regions.  

 
Students should be given practice in listening to the sounds of the language, to be able to 
recognize them and find the distinction between different sounds, to be able to mark stress and 
recognize and use the right intonation in sentences. 

 Listening for general content 
 Listening to fill up information  
 Intensive listening 
 Listening for specific information 



 
Speaking Skills: Objectives 

 To involve students in speaking activities in various contexts 
 To enable students express themselves fluently and appropriately in social and 

professional contexts : 
• Oral practice 
• Describing objects/situations/people 
• Role play – Individual/Group activities  
• Just A Minute (JAM) Sessions. 

 
The following course content is prescribed for the English Language Communication Skills 
Lab. 
 
Exercise – I  
CALL Lab:  
Understand: Listening Skill- Its importance – Purpose- Process- Types- Barriers- Effective 
Listening. 
Practice: Introduction to Phonetics – Speech Sounds – Vowels and Consonants – Minimal 
Pairs- Consonant Clusters- Past Tense Marker and Plural Marker.    
Testing Exercises    
ICS Lab:  
Understand: Spoken vs. Written language- Formal and Informal English. 
Practice: Ice-Breaking Activity and JAM Session- Situational Dialogues – Greetings – Taking 
Leave – Introducing Oneself and Others. 
 
Exercise – II 
CALL Lab:  
Understand: Structure of Syllables – Word Stress– Weak Forms and Strong Forms – Sentence 
Stress – Intonation. 
Practice: Basic Rules of Word Accent - Stress Shift - Weak Forms and Strong Forms- Sentence 
Stress – Intonation. 
Testing Exercises  
ICS Lab:  
Understand: Features of Good Conversation – Strategies for Effective Communication.  
Practice:  Situational Dialogues – Role-Play- Expressions in Various Situations –Making 
Requests and Seeking Permissions - Telephone Etiquette. 
 
Exercise - III 
CALL Lab:  
Understand: Errors in Pronunciation-the Influence of Mother Tongue (MTI).  
Practice: Common Indian Variants in Pronunciation – Differences between British and 
American Pronunciation. 
Testing Exercises 
ICS Lab:  
Understand: Descriptions- Narrations- Giving Directions and Guidelines.  



Practice: Giving Instructions – Seeking Clarifications – Asking for and Giving Directions – 
Thanking and Responding – Agreeing and Disagreeing – Seeking and Giving Advice – Making 
Suggestions. 
 
Exercise – IV 
CALL Lab:  
Understand: Listening for General Details. 
Practice: Listening Comprehension Tests. 
Testing Exercises 
ICS Lab:  
Understand: Public Speaking – Exposure to Structured Talks - Non-verbal Communication- 
Presentation Skills. 
Practice: Making a Short Speech – Extempore- Making a Presentation.  
 
Exercise – V 
CALL Lab:  
Understand: Listening for Specific Details. 
Practice: Listening Comprehension Tests. 
Testing Exercises 
ICS Lab:  
Understand: Group Discussion- Interview Skills. 
Practice:  Group Discussion- Mock Interviews. 
 
Minimum Requirement of infrastructural facilities for ELCS Lab: 
 
1. Computer Assisted Language Learning (CALL) Lab:  
The Computer Assisted Language Learning Lab has to accommodate 40 students with 40 
systems, with one Master Console, LAN facility and English language learning software for 
self- study by students. 
System Requirement (Hardware component): 
Computer network with LAN facility (minimum 40 systems with multimedia) with the following 
specifications: 
Computers with Suitable Configuration 
High Fidelity Headphones 
 
2. Interactive Communication Skills (ICS) Lab:  
The Interactive Communication Skills Lab: A Spacious room with movable chairs and 
audio-visual aids with a Public Address System, a T. V. or LCD, a digital stereo –audio & video 
system and camcorder etc. 
 
 
Prescribed Lab Manuals:  

1. A book entitled “ELCS Lab Manual – A Workbook for CALL and ICS Lab Activities” 
by Board of Editors: Hyderabad: Orient BlackSwan Pvt. Ltd. 2016. Print. 



2. Hart, Steve; Nair, Aravind R.; Bhambhani, Veena. “EMBARK- English for 
undergraduates” Delhi: Cambridge University Press. 2016. Print. 

 
Suggested Software: 

1. Cambridge Advanced Learners’ English Dictionary with CD.  
2. Grammar Made Easy by Darling Kindersley. 
3. Punctuation Made Easy by Darling Kindersley. 
4. Oxford Advanced Learner’s Compass, 8th Edition. 
5. English in Mind (Series 1-4), Herbert Puchta and Jeff Stranks with Meredith Levy, 

Cambridge. 
6. English Pronunciation in Use (Elementary, Intermediate, Advanced) Cambridge 

University Press. 
7. TOEFL & GRE (KAPLAN, AARCO & BARRONS, USA, Cracking GRE by CLIFFS). 

 
References: 

1. Jayashree Mohanraj. Let Us Hear Them Speak. New Delhi: Sage Texts. 2015. Print. 
2. Hancock, M. English Pronunciation in Use. Intermediate Cambridge: Cambridge 

University Press. 2009. Print. 
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Pre-requisites: Practical skill 
 
Course Objectives: 

 To Study of different hand operated power tools, uses and their demonstration. 
 To gain a good basic working knowledge required for the production of various 

engineering products. 
 To provide hands on experience about use of different engineering materials, tools, 

equipments and processes those are common in the engineering field. 
 To develop a right attitude, team working, precision and safety at work place. 
 It explains the construction, function, use and application of different working tools, 

equipment and machines. 
 To study commonly used carpentry joints. 
 To have practical exposure to various welding and joining processes. 
 Identify and use marking out tools, hand tools, measuring equipment and to work to 

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

 Study and practice on machine tools and their operations  
 Practice on manufacturing of components using workshop trades including pluming, 

fitting, carpentry, foundry, house wiring and welding. 
 Identify and apply suitable tools for different trades of Engineering processes including 

drilling, material removing, measuring, chiseling. 
 Apply basic electrical engineering knowledge for house wiring practice. 

 
1. TRADES FOR EXERCISES: 
At least two exercises from each trade: 

 Carpentry 
 Fitting 
 Tin-Smithy and Development of jobs carried out and soldering. 
 Black Smithy 
 House-wiring 
 Foundry 
 Welding 
 Power tools in construction, wood working, electrical engineering and mechanical  
 Engineering. 

 
2. TRADES FOR DEMONSTRATION & EXPOSURE: 

 Plumbing, Machine Shop, Metal Cutting (Water Plasma) 
Text Books: 

1. Workshop Practice /B. L. Juneja / Cengage 



2. Workshop Manual / K. Venugopal / Anuradha. 
 
Reference Books: 

1. Work shop Manual - P. Kannaiah/ K. L. Narayana/ Scitech 
2. Workshop Manual / Venkat Reddy/ BSP 



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD 
 

B.TECH. MECHANICAL ENGINEERING 
 

COURSE STRUCTURE & SYLLABUS (2016-17) 
 
 

II YEAR I SEMESTER 
 

S. No. Course 
Code Course Title L T P Credits 

1 MA301BS Mathematics - IV 4 1 0 4 
2 ME304ES Thermodynamics 4 1 0 4 
3 ME302ES Kinematics of Machinery  4 1 0 4 
4 ME305ES Metallurgy and Material Science 3 0 0 3 
5 ME303ES Mechanics of Solids 3 1 0 3 
6 ME306ES Fuels and Lubricants Lab 0 0 3 2 
7 ME307ES Mechanics of Solids Lab 0 0 3 2 
8 ME308ES Metallurgy and Material Science Lab  0 0 3 2 
9 *MC300HS Gender Sensitization Lab 0 0 3 0 
  Total Credits 18 4 12 24 

 
 
 

II YEAR II SEMESTER 

S. No. Course 
Code Course Title L T P Credits 

1 ME403ES Dynamics of Machinery 4 1 0 4 
2 ME401ES Fluid Mechanics and Hydraulic Machines 4 1 0 4 
3 ME404ES Machine Drawing 2 0 4 4 
4 ME405ES Manufacturing Process 3 0 0 3 
5 SM405MS Business Economic and Financial Analysis 3 0 0 3 
6 ME406ES Kinematics and Dynamics Lab 0 0 3 2 
7 ME407ES Fluid Mechanics and Hydraulic Machines Lab 0 0 3 2 
8 ME408ES Manufacturing Process Lab 0 0 3 2 
9 *MC400ES Environmental Science and Technology 3 0 0 0 
  Total Credits 18 2 15 24 

 
*Satisfactory/Unsatisfactory 

  



MA301BS: MATHEMATICS – IV 
(Complex Variables and Fourier Analysis) 

 
B.Tech. II Year I Sem.  L    T/P/D  C 
  4     1/0/0    4 

 
Prerequisites: Foundation course (No Prerequisites). 
Course Objectives: To learn  

 differentiation and integration of complex valued functions 
 evaluation of integrals using Cauchy’s integral formula 
 Laurent’s series expansion of complex functions 
 evaluation of integrals using Residue theorem 
 express a periodic function by Fourier series and a non periodic function by Fourier 

transform  
 to analyze the displacements of one dimensional wave and distribution of one 

dimensional heat equation 
 
Course Outcomes: After learning the contents of this paper the student must be able to  

 analyze the complex functions with reference to their analyticity, integration using 
Cauchy’s integral theorem 

 find the Taylor’s and Laurent’s series expansion of complex functions 
 the bilinear transformation 
 express any periodic function in term of sines and cosines 
 express a non-periodic function as integral representation 
 analyze one dimensional wave and heat equation 

 
UNIT – I  
Functions of a complex variable: Introduction, Continuity, Differentiability, Analyticity, 
properties, Cauchy, Riemann equations in Cartesian and polar coordinates. Harmonic and 
conjugate harmonic functions-Milne-Thompson method 
 
UNIT - II  
Complex integration: Line integral, Cauchy’s integral theorem, Cauchy’s integral formula, 
Generalized Cauchy’s integral formula, Power series: Taylor’s series- Laurent series, 
Singular points, Isolated singular points, pole of order m – essential singularity, Residue, 
Cauchy Residue theorem (Without proof). 
 
UNIT – III  
Evaluation of Integrals: Types of real integrals: 

(a) Improper real integrals ( )f x dx



   (b) 

2
(cos ,sin )

c

c
f d


  



  

Bilinear transformation- fixed point- cross ratio- properties- invariance of circles. 
 



UNIT – IV  
Fourier Series and Transforms: Introduction, Periodic functions, Fourier series of periodic 
function, Dirichlet’s conditions, Even and odd functions, Change of interval, Half range sine 
and cosine series. 
Fourier integral theorem (without proof), Fourier sine and cosine integrals, sine and cosine, 
transforms, properties, inverse transforms, Finite Fourier transforms. 
 
UNIT – V  
Applications of PDE: Classification of second order partial differential equations, method of 
separation of variables, Solution of one dimensional wave and heat equations. 
 
TEXT BOOKS:  

1. A first course in complex analysis with applications by Dennis G. Zill and Patrick 
Shanahan, Johns and Bartlett Publishers. 

2. Higher Engineering Mathematics by Dr. B. S. Grewal, Khanna Publishers. 
 
REFERENCES:  

1.  Fundamentals of Complex Analysis by Saff, E. B. and A. D. Snider, Pearson. 
2. Advanced Engineering Mathematics by Louis C. Barrett, McGraw Hill. 

 
 



ME304ES: THERMODYNAMICS 
 

B.Tech. II Year I Sem.             L    T/P/D  C 
              4    1/0/0   4 
 
Pre-requisite: Engineering Chemistry and Physics 
 
Course Objective: To understand the treatment of classical Thermodynamics and to apply 
the First and Second laws of Thermodynamics to engineering applications 
 
Course Outcomes: At the end of the course, the student should be able to Understand and 
differentiate between different thermodynamic systems and processes. Understand and apply 
the laws of Thermodynamics to different types of systems undergoing various processes and 
to perform thermodynamic analysis. Understand and analyze the Thermodynamic cycles  and 
evaluate performance parameters. 
 
Tables/Codes: Steam Tables and Mollier Chart, Refrigeration Tables 

 
UNIT – I 
Introduction: Basic Concepts: System, Control Volume, Surrounding, Boundaries, 
Universe, Types of Systems, Macroscopic and Microscopic viewpoints, Concept of 
Continuum, Thermodynamic Equilibrium, State, Property, Process, Exact & Inexact 
Differentials, Cycle – Reversibility – Quasi – static Process, Irreversible Process, Causes of 
Irreversibility – Energy in State and in Transition, Types, Displacement & Other forms of 
Work, Heat, Point and Path functions, Zeroth Law of Thermodynamics – Concept of  
Temperature – Principles of Thermometry – Reference Points – Const. Volume gas 
Thermometer – Scales of Temperature, Ideal Gas Scale 
 
UNIT - II 
PMM I - Joule’s Experiments – First law of Thermodynamics – Corollaries – First law 
applied to a Process – applied to a flow system – Steady Flow Energy Equation. 
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’s principle, Carnot cycle and its 
specialties, Thermodynamic scale of Temperature, Clausius Inequality, Entropy, Principle of 
Entropy Increase – Energy Equation, Availability and Irreversibility – Thermodynamic 
Potentials, Gibbs and Helmholtz Functions, Maxwell Relations – Elementary Treatment of 
the Third Law of Thermodynamics 
 
UNIT – III 
Pure Substances, p-V-T- surfaces, T-S and h-s diagrams, Mollier Charts, Phase 
Transformations – Triple point at critical state properties during change of phase, Dryness 
Fraction – Clausius – Clapeyron Equation Property tables.  Mollier charts – Various 
Thermodynamic processes and energy Transfer – Steam Calorimetry. 



Perfect Gas Laws – Equation of State, specific and Universal Gas constants – various Non-
flow processes, properties, end states, Heat and Work Transfer, changes in Internal Energy – 
Throttling and Free Expansion Processes – Flow processes 
 
UNIT - IV 
Deviations from perfect Gas Model – Vader Waals Equation of  State – Compressibility 
charts – variable specific Heats – Gas Tables 
Mixtures of perfect Gases – Mole Fraction, Mass friction Gravimetric and volumetric 
Analysis – Dalton’s Law of partial pressure, Avogadro’s Laws of additive volumes – Mole 
fraction , Volume fraction and partial pressure, Equivalent Gas const. And Molecular Internal 
Energy, Enthalpy, sp. Heats and Entropy of Mixture of perfect Gases and Vapour, 
Atmospheric air - 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. 
 
UNIT - V  
Power Cycles : Otto, Diesel, Dual Combustion cycles,  Sterling Cycle, Atkinson Cycle, 
Ericsson Cycle, Lenoir Cycle – Description and representation on P–V and T-S diagram, 
Thermal Efficiency, Mean Effective Pressures on Air standard basis – comparison of  Cycles.  
Refrigeration Cycles: 
Brayton and Rankine cycles – Performance Evaluation – combined cycles, Bell-Coleman 
cycle, Vapour compression cycle-performance Evaluation. 
 
TEXT BOOKS: 

1. Engineering Thermodynamics / PK Nag / Mc Graw Hill  
2. Thermodynamics for Engineers / Kenneth A. Kroos ; Merle C. Potter/ Cengage  

 
REFERENCE BOOKS: 

1. Engineering Thermodynamics / Chattopadhyay/ Oxford  
2. Engineering Thermodynamics / Rogers / Pearson 



ME302ES: KINEMATICS OF MACHINERY 
 

B.Tech. II Year I Sem.  L    T/P/D  C 
  4     1/0/0     4 
 
Prerequisites: Basic principles of mechanics  
 
Course Objectives: The objective is to study the relative motion, velocity, and accelerations 
of the various elements in a mechanism. In mechanical Engineering we come across number 
of mechanisms such as four bar/slider crank/double slider crank/straight line motion 
mechanism etc. Mechanism deals with only relative motions. Once we make a study 
considering for us also there it is called kinetics. The first course deals with mechanisms, 
their inversions straight line motion mechanisms steering mechanisms etc. Also study of 
cams/gears & gear trains & belts are also introduced.  
 
Course Outcomes: The main purpose is to give an idea about the relative motions obtained 
in all the above type of components used in mechanical Engineering. 
   
UNIT – I 
Mechanisms :  Elements or Links – Classification – Rigid Link, flexible and fluid link – 
Types of kinematics pairs – sliding, turning, rolling, screw and spherical pairs – lower and 
higher pairs – closed and open pairs – constrained motion – completely, partially or 
successfully and incompletely constrained .   
Mechanism and Machines – Mobility of Mechanisms : Grubler’s criterion, classification of 
machines – kinematics chain – inversions of mechanism – inversions of quadric cycle chain, 
single and double slider crank chains, Mechanical Advantage. 
 
UNIT – II 
Kinematics:    Velocity and acceleration – Motion of link in machine – Determination of 
Velocity and acceleration – Graphical method – Application of relative velocity method. 
Plane motion of body:  Instantaneous center of rotation- centrodes and axodes – Three 
centers in line theorem – Graphical determination of instantaneous center, determination of 
angular velocity of points and links by instantaneous center method. 
Kliens construction - Coriolis acceleration - determination of Coriolis component of 
acceleration 
Analysis of Mechanisms:  Analysis of slider crank chain for displacement- velocity and 
acceleration of slider – Acceleration diagram for a given mechanism. 
 
UNIT – III 
Straight-line motion mechanisms:  Exact and approximate copied and generated types – 
Peaucellier - Hart - Scott Russel – Grasshopper – Watt -Tchebicheff’s and Robert Mechanism 
- Pantographs 
Steering gears:  Conditions for correct steering – Davis Steering gear, Ackerman’s steering 
gear. 



Hooke’s Joint: Single and double Hooke’s joint –velocity ratio – application – problems. 
UNIT – IV 
Cams:  Definitions of cam and followers – their uses – Types of followers and cams – 
Terminology – Types of follower motion - Uniform velocity, Simple harmonic motion and 
uniform acceleration and retardation. Maximum velocity and maximum acceleration during 
outward and return strokes in the above 3 cases. 
Analysis of motion of followers: Tangent cam with Roller follower – circular arc cam with 
straight, concave and convex flanks. 
 
UNIT – V 
Higher pair: Friction wheels and toothed gears – types – law of gearing, condition for 
constant velocity ratio for transmission of motion – velocity of sliding 
Forms of teeth, cycloidal and involutes profiles – phenomena of interferences – Methods of 
interference. Condition for minimum number of teeth to avoid interference – expressions for 
arc of contact and path of contact of Pinion & Gear and Pinion & Rack Arrangements– 
Introduction to Helical – Bevel and worm gearing 
Gear Trains:  Introduction  – Types – Simple – compound and reverted gear trains – 
Epicyclic gear train.  Methods of finding train value or velocity ratio of Epicyclic gear trains. 
Selection of gear box - Differential gear for an automobile 
 
TEXT BOOKS: 

1. Theory of Machines and Mechanisms/JOSEPH E. SHIGLEY/ Oxford  
2. Theory of Machines / S.S.Rattan / Mc Graw Hill Publishers. 

 
REFERENCE BOOKS: 

1. Theory of Machines / Sadhu Singh / Pearson. 
2. Theory of Machines / Thomas Bevan/CBS. 



ME305ES: METALLURGY AND MATERIAL SCIENCE  
 

B.Tech. II Year I Sem.  L    T/P/D  C 
  3     0/0/0    3 
 
UNIT – I 
Structure of Metals: Crystallography, Miller’s indices, Packing Efficiency, Density 
calculations. Grains and Grain Boundaries. Effect of grain size on the properties. 
Determination of grain size by different methods. Constitution of Alloys: Necessity of 
alloying, Types of solid solutions, Hume - Rothery rules, Intermediate alloy phases. 
 
UNIT – II 
 Phase Diagrams: Construction and interpretation of phase diagrams, Phase rule. Lever rule. 
Binary phase Diagrams, Isomorphous, Eutectic and Eutectoid transformations with examples.  
 
UNIT –III 
Engineering Materials –I Steels: Iron-Carbon Phase Diagram and Heat Treatment: 
Study of Fe-Fe3C phase diagram. Construction of TTT diagrams. Annealing, Normalizing, 
Hardening, and Tempering of steels, Hardenability. Alloy steels. 
 
UNIT – IV 
Engineering Materials –II: Cast Irons: Structure and properties of White Cast iron, 
Malleable Cast iron, Grey cast iron. Engineering Materials-III: Non-ferrous Metals and 
Alloys: Structure and properties of copper and its alloys, Aluminium and its alloys, Al-Cu 
phase diagram, Titanium and its alloys. 
 
UNIT – V 
Engineering Materials –IV: Ceramics, Polymers and Composites: Crystalline ceramics, 
glasses, cermets: structure, properties and applications. Classification, properties, and 
applications of composites. Classification, Properties, and applications of Polymers.  
 
TEXT BOOKS: 

1. Material Science and Metallurgy/ Kodgire 
2. Essentials of Materials Science and engineering / Donald R. Askeland / Thomson. 

 
REFERENCES: 

1. Introduction to Physical Metallurgy / Sidney H. Avner. 
2. Materials Science and engineering / William and callister. 
3. Elements of Material science / V. Rahghavan 
4. Engineering Material and Metallurgy – Er Amandeep Singh Wadhva   
5. Materials Science for Engineering Students- Traugott Fischer 2009 Edition. 



ME303ES: MECHANICS OF SOLIDS  
 

B.Tech. II Year I Sem.                   L    T/P/D  C 
              3     1/0/0    3 
 
Course Objectives: The objective is to learn the fundamental concepts of stress, strain, and 
deformation of solids with applications to bars, beams, and columns. Detailed study of 
engineering properties of materials is also of interest. Fundamentals of applying equilibrium, 
compatibility, and force-deformation relationships to structural elements are emphasized. The 
students are introduced to advanced concepts of flexibility and stiffness method of structural 
analysis. The course builds on the fundamental concepts of engineering mechanics course.  
 
This course will advance the students’ development of the following broad capabilities:  

1. Students will be able to understand basic concepts of stress, strain and their relations 
based on linear elasticity. Material behaviors due to different types of loading will be 
discussed. 

2. Students will be able to understand and know how to calculate stresses and 
deformation of a bar due to an axial loading under uniform and non-uniform 
conditions. 

3. Students will understand how to develop shear-moment diagrams of a beam and find 
the maximum moment/shear and their locations 

4. Students will understand how to calculate normal and shear stresses 
 
Course Outcomes: 

1. Analyze the behavior of the solid bodies subjected to various types of loading;  
2. Apply knowledge of materials and structural elements to the analysis of simple 

structures;  
3. Undertake problem identification, formulation and solution using a range of analytical 

methods;  
4. Analyze and interpret laboratory data relating to behavior of structures and the 

materials they are made of, and undertake associated laboratory work individually and 
in teams. 

5. Expectation and capacity to undertake lifelong learning 
 
UNIT - I 
Simple Stresses & Strains: Elasticity and plasticity – Types of stresses & strains–Hooke’s 
law– stress – strain diagram for mild steel – Working stress – Factor of safety – Lateral strain, 
Poisson’s ratio & volumetric strain – Elastic moduli & the relationship between them – Bars 
of varying section – composite bars – Temperature stresses. Strain energy – Resilience – 
Gradual, sudden, impact and shock loadings. 
 
UNIT - II 
Shear Force and Bending Moment : Definition of beam – Types of beams – Concept of 
shear force and bending moment – S.F and B.M diagrams for cantilever, simply supported 



and overhanging beams subjected to point loads, u.d.l., uniformly varying loads and 
combination of these loads – Point of contra flexure – Relation between S.F., B.M and rate of 
loading at a section of a beam. 
 
UNIT - III 
Flexural Stresses : Theory of simple bending – Assumptions – Derivation of bending 
equation: M/I = f/y = E/R Neutral axis – Determination bending stresses – section modulus of 
rectangular and circular sections (Solid and Hollow), I,T, Angle and Channel sections – 
Design of simple beam sections. 
Shear Stresses: Derivation of formula – Shear stress distribution across various beams 
sections like rectangular, circular, triangular, I, T angle sections. 
 
UNIT - IV 
Principal Stresses and Strains: Introduction – Stresses on an inclined section of a bar under 
axial loading – compound stresses – Normal and tangential stresses on an inclined plane for 
biaxial stresses – Two perpendicular normal stresses accompanied by a state of simple shear 
– Mohr’s circle of stresses – Principal stresses and strains – Analytical and graphical 
solutions. Theories of Failure: Introduction – Various theories of failure - Maximum 
Principal Stress Theory, Maximum Principal Strain Theory, Strain Energy and Shear Strain 
Energy Theory (Von Mises Theory).  
 
UNIT - V 
Torsion of Circular Shafts : Theory of pure torsion – Derivation of Torsion equations : T/J 
= q/r = Nθ/L – Assumptions made in the theory of pure torsion – Torsional moment of 
resistance – Polar section modulus – Power transmitted by shafts – Combined bending and 
torsion and end thrust – Design of shafts according to theories of failure. 
Thin Cylinders: Thin seamless cylindrical shells – Derivation of formula for longitudinal 
and circumferential stresses – hoop, longitudinal and Volumetric strains – changes in dia, and 
volume of thin cylinders– Thin spherical shells. 
 
TEXT BOOKS: 

1. Strength of materials – R.S. Kurmi and Gupta. 
2. Solid Mechanics, by Popov 
3. Strength of Materials – Ryder. G.H.; Macmillan Long Man Pub. 
4. Strength of Materials – W.A. Nash, TMH 

 
REFERENCES: 

1. Strength of Materials -By Jindal, Umesh Publications. 
2. Analysis of structures by Vazirani and Ratwani. 
3. Mechanics of Structures Vol –I by H. J. Shah and S. B. Junnarkar, Charotar 

Publishing House Pvt. Ltd. 
4. Strength of Materials by D.S Prakash Rao, Universities Press Pvt. Ltd. 
5. Strength of Materials by S. S. Rattan, Tata McGraw Hill Education Pvt. Ltd. 
6. Fundamentals of Solid Mechanics by M. L. Gambhir, PHI Learning Pvt. Ltd 
7. Strength of Materials by R.K Rajput, S. Chand & Company Ltd. 



ME306ES: FUELS AND LUBRICANTS LAB 
 

B.Tech. II Year I Sem.  L    T/P/D  C 
  0     0/3/0    2 
 
Prerequisite: Chemistry 
 
Course Objectives: To Understand the fuel and lubricants properties. 
 
List of Experiments: 

1. Determination of Flash and Fire points of Liquid fuels/Lubricants using: Abels 
Apparatus 

2. Determination of Flash and Fire points of Liquid fuels/Lubricants using: Pensky 
Martens Apparatus 

3. Carbon residue test: Liquid fuels. 
4. Determination of Viscosity of Liquid lubricants and Fuels using: Saybolt Viscometer 
5. Determination of Viscosity of Liquid lubricants and Fuels using: Redwood 

Viscometer 
6. Determination of Viscosity of Liquid lubricants and Fuels using: Engler Viscometer 
7. Determination of Calorific value: of Gaseous fuels using: Junkers Gas Calorimeter. 
8. Determination of Calorific value: Solid/Liquid/ fuels using: Bomb Calorimeter. 
9.  Drop point and Penetration Apparatus  for Grease. 
10. ASTM Distillation Test Apparatus. 
11. Cloud and Pour point Apparatus. 

 



ME307ES: MECHANICS OF SOLIDS LAB 
 

B.Tech. II Year I Sem.  L    T/P/D  C 
  0     0/3/0    2 
Course Objectives: 
The objective is to learn the fundamental concepts of stress, strain, and deformation of solids 
with applications to bars, beams, and columns. Detailed study of engineering properties of 
materials is also of interest. Fundamentals of applying equilibrium, compatibility, and force-
deformation relationships to structural elements are emphasized. The students are introduced 
to advanced concepts of flexibility and stiffness method of structural analysis. The course 
builds on the fundamental concepts of engineering mechanics course. 
 
The students will advance the students’ development of the following broad capabilities: 

1. Students will be able to understand basic concepts of stress, strain and their relations 
based on linear elasticity. Material behaviors due to different types of loading will be 
discussed. 

2. Students will be able to understand and know how to calculate stresses and 
deformation of a bar due to an axial loading under uniform and non-uniform 
conditions. 

3. Students will understand how to develop shear-moment diagrams of a beam and find 
the maximum moment/shear and their locations  

4. Students will understand how to calculate normal and shear stresses on any cross-
section of a beam. Different cross-sections (including I-beam) will be discussed and 
applied Continuous Assessment Test 10 marks Mid Semester Test 15 marks End  

 
Course Outcomes 

1. Analyze the behavior of the solid bodies subjected to various types of loading. 
2. Apply knowledge of materials and structural elements to the analysis of simple 

structures. 
3. Undertake problem identification, formulation and solution using a range of analytical 

methods 
4. Analyze and interpret laboratory data relating to behavior of structures and the 

materials they are made of, and undertake associated laboratory work individually and 
in teams.  

5. Expectation and capacity to undertake lifelong learning. 
 
Any 10 experiments from the following  
 
1. Direct tension test 
2. Bending test on Simple supported beam 
3   Bending test on Cantilever beam 
4. Torsion test 
5.  Brinell hardness test 
6. Rockwell hardness test 



7. Test on springs 
8. Compression test on cube 
9.  Izod Impact test 
10 .Charpy Impact test 
11. Punch shear test 
 



ME308ES: METALLURGY AND MATERIAL SCIENCE LAB 
 

B.Tech. II Year I Sem.  L    T/P/D  C 
  0     0/3/0    2 
Course Objective: The purpose of this course is to make the students learn the concepts of 
Metallurgy and Material Science role in all manufacturing processes which convert raw 
materials into useful products adapted to human needs. 
 
Course Outcomes: The Primary focus of the Metallurgy and Material science program is to 
provide undergraduates with a fundamental knowledge based associated materials properties, 
and their selection and application. Upon graduation, students would have acquired and 
developed the necessary background and skills for successful careers in the materials-related 
industries. Furthermore, after completing the program, the student should be well prepared 
for management positions in industry or continued education toward a graduate degree. 
 
List of Experiments: 
 

1. Preparation and study of crystal models for simple cubic, body centred cubic, face 
centred cubic and hexagonal close packed structures. 

2. Preparation and study of the Microstructure of pure metals like Iron, Cu and Al. 
3. Grain size measurement by different methods. 
4. Preparation and study of the Microstructure of Mild steels, low carbon steels, high – C 

steels. 
5. Study of the Microstructures of Cast Irons. 
6. Study of Microstructures of different alloy steels. 
7. Study of the Microstructures of Non-Ferrous alloys. 
8. Study of the Microstructures of Heat treated steels. 
9. Hardenability of steels by Jominy End Quench Test. 
10. To find out the hardness of various heat treated and untreated plain carbon steels. 

 



MC300HS: GENDER SENSITIZATION LAB 
 

B.Tech. II Year I Sem.  L    T/P/D  C 
  0     0/3/0     0 
Course Objectives:  

 To develop students’ sensibility with regard to issues of gender in contemporary 
India. 

 To provide a critical perspective on the socialization of men and women. 
 To introduce students to information about some key biological aspects of genders. 
 To expose the students to debates on the politics and economics of work. 
 To help students reflect critically on gender violence. 
 To expose students to more egalitarian interactions between men and women. 

 
Course Outcomes: 

 Students will have developed a better understanding of important issues related to 
gender in contemporary India. 

 Students will be sensitized to basic dimensions of the biological, sociological, 
psychological and legal aspects of gender. This will be achieved through discussion of 
materials derived from research, facts, everyday life, literature and film. 

 Students will attain a finer grasp of how gender discrimination works in our society 
and how to counter it. 

 Students will acquire insight into the gendered division of labour and its relation to 
politics and economics. 

 Men and women students and professionals will be better equipped to work and live 
together as equals. 

 Students will develop a sense of appreciation of women in all walks of life. 
 Through providing accounts of studies and movements as well as the new laws that 

provide protection and relief to women, the textbook will empower students to 
understand and respond to gender violence. 

  
UNIT-I          
UNDERSTANDING GENDER 
Gender: Why Should We Study It?  (Towards a World of Equals: Unit -1) 
Socialization: Making Women, Making Men (Towards a World of Equals: Unit -2) 
Introduction.  Preparing for Womanhood. Growing up Male. First lessons in Caste. Different 
Masculinities. 
 
UNIT-II       
GENDER AND BIOLOGY 
 Missing Women: Sex Selection and Its Consequences (Towards a World of Equals: Unit -4) 
 Declining Sex Ratio. Demographic Consequences. 
Gender Spectrum: Beyond the Binary (Towards a World of Equals: Unit -10) 
Two or Many?  Struggles with Discrimination. 



UNIT-III      
GENDER AND LABOUR  
Housework: the Invisible Labour (Towards a World of Equals: Unit -3) 
“My Mother doesn’t Work.”  “Share the Load.” 
Women’s Work: Its Politics and Economics (Towards a World of Equals: Unit -7) 
Fact and Fiction. Unrecognized and Unaccounted work. Additional Reading: Wages and 
Conditions of Work. 
 
UNIT-IV  
ISSUES OF VIOLENCE 
Sexual Harassment: Say No! (Towards a World of Equals: Unit -6) 
 Sexual Harassment, not Eve-teasing- Coping with Everyday Harassment- Further Reading: 
“Chupulu”.  
Domestic Violence: Speaking Out (Towards a World of Equals: Unit -8) 
 Is Home a Safe Place? -When Women Unite [Film]. Rebuilding Lives.  Additional Reading: 
New Forums for Justice. 
Thinking about Sexual Violence (Towards a World of Equals: Unit -11) 
 Blaming the Victim-“I Fought for my Life….” - Additional Reading: The Caste Face of 
Violence. 
 
UNIT-V  
GENDER:  CO - EXISTENCE  
Just Relationships: Being Together as Equals (Towards a World of Equals: Unit -12) 
Mary Kom and Onler. Love and Acid just do not Mix. Love Letters. Mothers and Fathers. 
Additional Reading: Rosa Parks-The Brave Heart. 
 
TEXTBOOK  
All the five Units in the Textbook, “Towards a World of Equals: A Bilingual Textbook on 
Gender”  written by A. Suneetha,  Uma Bhrugubanda, Duggirala Vasanta, Rama Melkote, 
Vasudha Nagaraj, Asma Rasheed, Gogu Shyamala, Deepa Sreenivas and Susie Tharu and 
published by Telugu Akademi, Hyderabad,Telangana State in the year 2015. 
 
Note: Since it is an Interdisciplinary Course, Resource Persons can be drawn from the fields 
of English Literature or Sociology or Political Science or any other qualified faculty who has 
expertise in this field from engineering departments. 
 
REFERENCE BOOKS: 

1. Menon, Nivedita. Seeing like a Feminist. New Delhi: Zubaan-Penguin Books, 2012  
2. Abdulali Sohaila. “I Fought For My Life…and Won.”Available online at: 

http://www.thealternative.in/lifestyle/i-fought-for-my-lifeand-won-sohaila-abdulal/ 



ME403ES: DYNAMICS OF MACHINERY 
 

B.Tech. II Year II Sem.  L    T/P/D  C 
  4     1/0/0     4 
 
Pre-requisite: Kinematics of machines  
 
Course Objectives: The objective is to introduce some of the components mainly used in IC 
Engines and make analysis of various forces involved. Subjects deals with topics like inertia 
forces in slider crank mechanism; IC Engine components & the analysis like governors is 
introduced. It also deals with balancing of rotating & reciprocating parts. Studies are made 
about balancing of multi cylinder engines, Radial engines etc. study of primary & secondary 
forces are considered while balancing. Finally they are introduced to the topic of vibrations. 
The study deals with linear, longitudinal, & torsional vibrations.  The idea is to introduce the 
concept of natural frequency and the importance of resonance and critical speeds. 
 
Course Outcome: the study of KOM& DOM are necessary to have an idea while designing 
the various machine members like shafts, bearings, gears, belts & chains and various I.C. 
Engine Components & Machine tool parts. 
   
UNIT – I 
Precession: Gyroscopes – effect of precession – motion on the stability of moving vehicles 
such as motorcycle – motorcar – aeroplanes and ships.  
Static and Dynamic Force Analysis: Static   force   analysis   of   planar   mechanisms – 
Analytical Method – Dynamic Force Analysis – D’Alembert’s principle, Dynamic Analysis 
of 4-link mechanism, Slider Crank Mechanism. 
 
UNIT – II 
Turning Moment Diagram And Flywheels: Engine Force Analysis – Piston Effort, Crank 
Effort, etc., Inertia Force in Reciprocating Engine – Graphical Method - Turning moment 
diagram –fluctuation of energy – flywheels and their design - Inertia of connecting rod- 
inertia force in reciprocating engines – crank effort and torque diagrams.-. 
 
UNIT – III 
Friction:  pivots and collars – uniform pressure, uniform wear – friction circle and friction 
axis: lubricated surfaces – boundary friction – film lubrication. Clutches – Types – Single 
plate, multi-plate and cone clutches. 
Brakes And Dynamometers: Types of brakes: Simple block brake, band and block brake-
internal expanding shoe brake-effect of braking of a vehicle. Dynamometers – absorption and 
transmission types. General description and methods of operation. 
 
 
 
 



UNIT – IV 
Governors:  Types of governors - Watt, Porter and Proell governors.  Spring loaded 
governors – Hartnell and Hartung with auxiliary springs.  Sensitiveness, isochronisms and 
hunting – stability – effort and power of the governors. 
Balancing : Balancing of rotating masses- Primary, Secondary, and higher balancing of 
reciprocating masses.  Analytical and graphical methods.  Unbalanced forces and couples. 
 Examination of “V” and multi cylinder in-line and radial engines for primary and secondary 
balancing- locomotive balancing – Hammer blow – Swaying couple – variation of tractive 
effort. 
 
UNIT – V 
Vibrations:  Free Vibration of mass attached to vertical spring – Transverse loads – 
vibrations of beams with concentrated and distributed loads.  Dunkerly’s method – Raleigh’s 
method.  Whirling of shafts – critical speed – torsional vibrations – one, two and three rotor 
systems.   
 
Text Books: 

1. Theory of Machines /S.S.Rattan / Mc Graw Hill. 
2. Theory of Machines /Sadhu Singh/ Pearson 

 
Reference Books: 

1. Theory of Machines and Mechanisms/Joseph E. Shigley / Oxford  
2. Theory of Machines / Rao,J.S / New Age 



ME401ES: FLUID MECHANICS AND HYDRAULIC MACHINES 
 

 
B.Tech. II Year II Sem.  L    T/P/D  C 
  4     1/0/0     4 
 
Course Objectives: The objectives of the course are to enable the student;  

1. To understand the basic principles of fluid mechanics 
2. To identify various types of flows 
3. To understand boundary layer concepts and flow through pipes 
4. To evaluate the performance of hydraulic turbines 
5. To understand the functioning and characteristic curves of pumps 
 

Course Outcomes: 
1. Able to explain the effect of fluid properties on a flow system. 
2. Able to identify type of fluid flow patterns and describe continuity equation. 
3. To analyze a variety of practical fluid flow and measuring devices and utilize fluid  

Mechanics principles in design. 
1. To select and analyze an appropriate turbine with reference to given situation in 

power plants. 
4. To estimate performance parameters of a given Centrifugal and Reciprocating pump. 
5. Able to demonstrate boundary layer concepts. 

 
UNIT - I 
Fluid statics: Dimensions and units: physical properties of fluids- specific gravity, viscosity, 
and surface tension - vapour pressure and their influence on fluid motion- atmospheric, gauge 
and vacuum pressures – measurement of pressure- Piezometer, U-tube and differential 
manometers. 
 
UNIT - II 
Fluid kinematics: Stream line, path line and streak lines and stream tube, classification of 
flows-steady & unsteady, uniform & non uniform, laminar & turbulent, rotational & 
irrotational flows-equation of continuity for one dimensional flow and three dimensional 
flows.  
Fluid dynamics: Surface and body forces –Euler’s and Bernoulli’s equations for flow along 
a stream line, momentum equation and its application on force on pipe bend. 
 
UNIT - III 
Boundary Layer Concepts: Definition, thicknesses, characteristics along thin plate, laminar 
and turbulent boundary layers (No derivation) boundary layer in transition, separation of 
boundary layer, submerged objects – drag and lift.  
Closed conduit flow: Reynold’s experiment- Darcy Weisbach equation- Minor losses in 
pipes- pipes in series and pipes in parallel- total energy line-hydraulic gradient line. 
Measurement of flow: Pitot tube, venturi meter, and orifice meter, Flow nozzle 



UNIT - IV 
Basics of turbo machinery : Hydrodynamic force of jets on stationary and moving flat, 
inclined, and curved vanes, jet striking centrally and at tip, velocity diagrams, work done and 
efficiency, flow over radial vanes. 
Hydraulic Turbines : Classification of turbines, Heads and efficiencies, impulse and 
reaction turbines, Pelton wheel, Francis turbine and Kaplan turbine-working proportions, 
work done, efficiencies , hydraulic design –draft tube theory- functions and efficiency. 
Performance of hydraulic turbines: Geometric similarity, Unit and specific quantities, 
characteristic curves, governing of turbines, selection of type of turbine, cavitation, surge 
tank, water hammer. 
 
UNIT - V 
Centrifugal pumps: Classification, working, work done – barometric head- losses and 
efficiencies specific speed- performance characteristic curves, NPSH. 
Reciprocating pumps: Working, Discharge, slip, indicator diagrams. 
 
TEXT BOOKS: 

1. Hydraulics, fluid mechanics and Hydraulic machinery MODI and SETH. 
2. Fluid Mechanics and Hydraulic Machines by Rajput. 

 
REFERENCES: 

1. Fluid Mechanics and Fluid Power Engineering by D.S. Kumar, Kotaria & Sons. 
2. Fluid Mechanics and Machinery by D. Rama Durgaiah, New Age International. 
3. Hydraulic Machines by Banga & Sharma, Khanna Publishers. 



ME404ES: MACHINE DRAWING 
 

B.Tech. II Year II Sem.  L    T/P/D  C 
  2     0/0/4    4 
 
Pre-requisites: Engineering graphics 
 
Course objectives: To familiarize with the standard conventions for different materials and 

machine parts in working drawings. To make part drawings including sectional views 
for various machine elements. To prepare assembly drawings given the details of part 
drawings. 

 
Course Outcomes:  

 Preparation of engineering and working drawings with dimensions and bill of material 
during design and development. Developing assembly drawings using part drawings 
of machine components. 

 Conventional representation of materials, common machine elements and parts such 
as screws, nuts, bolts, keys, gears, webs, ribs. 

 Types of sections – selection of section planes and drawing of sections and auxiliary 
sectional views. Parts not usually sectioned. 

 Methods of dimensioning, general rules for sizes and placement of dimensions for 
holes, centers, curved and tapered features. 

 Title boxes, their size, location and details -  common abbreviations and their liberal 
usage 

 Types of Drawings – working drawings for machine parts. 
 
Drawing of Machine Elements and simple parts 
Selection of Views, additional views for the following machine elements and parts with every 
drawing      proportion. 

1. Popular forms of Screw threads, bolts, nuts, stud bolts, tap bolts, set screws. 
2. Keys, cottered joints and  knuckle joint. 
3. Rivetted joints for plates 
4. Shaft coupling, spigot and socket pipe joint. 
5. Journal, pivot and collar and foot step bearings. 

 
Assembly Drawings:  
Drawings of assembled views for the part drawings of the following using   conventions and 
easy drawing proportions. 
 

1. Steam engine parts – stuffing boxes, cross heads, Eccentrics. 
2. Machine tool parts: Tail stock, Tool Post, Machine Vices. 
3. Other machine parts -  Screws jacks, Petrol engine connecting rod, Plummer block 



4. Simple designs of steam stop valve, spring loaded safety valve, feed check valve and 
air cock. 

NOTE: First angle projection to be adopted. The student should be able to provide working 
drawings of actual parts. 
 
TEXT BOOKS: 

1. Machine Drawing by / Bhattacharyya / Oxford 
2. Machine Drawing with Auto CAD / Goutham Pohit, Goutam Ghosh / Pearson 

 
REFERENCE BOOKS: 

1. Machine Drawing / Ajeet Singh / Mc Graw Hill 
2. Machine Drawing / N.D. Bhat / Charotar 



ME405ES: MANUFACTURING PROCESS 
 

B.Tech. II Year II Sem.  L    T/P/D  C 
  3     0/0/0    3 
 
Pre-requisites:   Basic Mechanical Engineering, Engineering Graphics 
 
Course Objectives: 

 To teach the process-level dependence of manufacturing systems through tolerances  
 To expose the students to a variety of manufacturing processes including their typical 

use and capabilities. 
 To teach the important effects that manufacturing processes may have on the material 

properties of the processed part with a focus on the most common processes. 
 To teach the thermal and mechanical aspects, such as force, stress, strain, and 

temperature, of the most common processes. 
 To provide a technical understanding of common processes to aid in appropriate 

process selection for the material and required tolerances  
 To provide a technical understanding of common processes to aid in appropriate 

material selection for a predetermined process. 
 
Course Outcomes: Understand the idea for selecting materials for patterns. Types and 
allowances of patterns used in casting and analyze the components of moulds. Design core, 
core print and gating system in metal casting processes   Understand arc, gas, solid state and 
resistance welding processes.   Develop process-maps for metal forming processes using 
plasticity principles. Identify the effect of process variables to manufacture defect free 
products. 
    
UNIT – I 
Casting: Steps involved in making a casting – Advantage of casting and its applications; 
Patterns - Pattern making, Types, Materials used for patterns, pattern allowances and their 
construction; Properties of moulding sands. Methods of Melting - Crucible melting and 
cupola operation – Defects in castings; Casting processes – Types – Sand moulding, 
Centrifugal casting, die- casting, Investment casting, shell moulding; Principles of Gating – 
Requirements – Types of gates, Design of gating systems – Riser – Function, types of Riser 
and Riser design. Solidification of casting – Solidification of pure metal – Nucleation and 
grain growth, casting design considerations 
 
UNIT – II 
Welding: Classification – Types of welds and welded joints; Gas welding - Types, oxy-fuel 
gas cutting – standard time and cost calculations. Arc welding, forge welding, submerged arc 
welding, Resistance welding, Thermit welding. 
 
 



 
UNIT – III 
Inert Gas Welding _ TIG Welding, MIG welding, Friction welding, induction welding, 
explosive welding, Laser Welding; Soldering and Brazing; Heat affected zone in welding. 
Welding defects – causes and remedies; destructive and non- destructive testing of welds. 
 
UNIT – IV 
Hot working, cold working, strain hardening, recovery, recrystallisation and grain growth. 
Rolling fundamentals – theory of rolling, types of Rolling mills and products.  Forces in 
rolling and power requirements Stamping, forming and other cold working processes.  
Blanking and piercing – Bending and forming – Drawing and its types – wire drawing and 
Tube drawing – coining – Hot and cold spinning. Types of presses and press tools.  Forces 
and power requirement in the above operations. 
 
UNIT – V 
Extrusion of Metals:  Basic extrusion process and its characteristics. Hot extrusion and cold 
extrusion -  Forward extrusion and backward extrusion – Impact extrusion – Extruding 
equipment – Tube extrusion and pipe making, Hydrostatic extrusion.  Forces in extrusion 
Forging Processes:  Forging operations and principles – Tools – Forging methods – Smith 
forging, Drop Forging – Roll forging – Forging hammers: Rotary forging – forging defects – 
cold forging, swaging, Forces in forging operations. 
 
TEXT BOOKS: 

1. Manufacturing Technology / P.N. Rao Vol.1 & 2  /  Mc Graw Hill  
2. Manufacturing Engineering & Technology / Serope Kalpakjian / Steven R. Schmid / 

Pearson 
 
REFERENCE BOOKS: 

1. Metal Casting / T.V Ramana Rao / New Age 
2. Production Technology / G. Thirupathi Reddy / Scitech 



SM405MS : BUSINESS ECONOMICS AND FINANCIAL ANALYSIS 
 

B.Tech. II Year II Sem.  L    T/P/D  C 
  3     0/0/0    3 
  
Course Objective: To learn the basic Business types, impact of the Economy on Business 
and Firms specifically. To analyze the Business from the Financial Perspective. 
 
Course Outcome: The students will understand the various Forms of Business and the 
impact of economic variables on the Business. The Demand, Supply, Production, Cost, 
Market Structure, Pricing aspects are learnt. The Students can study the firm’s financial 
position by analysing the Financial Statements of a Company.   
   
UNIT – I  
Introduction to Business and Economics: 
Business: Structure of Business Firm, Theory of Firm, Types of Business Entities, Limited 
Liability Companies, Sources of Capital for a Company, Non-Conventional Sources of 
Finance. 
Economics: Significance of Economics, Micro and Macro Economic Concepts, Concepts 
and Importance of National Income, Inflation, Money Supply in Inflation, Business Cycle, 
Features and Phases of Business Cycle. Nature and Scope of Business Economics, Role of 
Business Economist, Multidisciplinary nature of Business Economics. 
 
UNIT – II 
Demand and Supply Analysis: 
Elasticity of Demand: Elasticity, Types of Elasticity, Law of Demand, Measurement and 
Significance of Elasticity of Demand, Factors affecting Elasticity of Demand, Elasticity of 
Demand in decision making, Demand Forecasting: Characteristics of Good Demand 
Forecasting, Steps in Demand Forecasting, Methods of Demand Forecasting. 
Supply Analysis: Determinants of Supply, Supply Function & Law of Supply. 
 
UNIT - III 
Production, Cost, Market Structures & Pricing:  
Production Analysis: Factors of Production, Production Function, Production Function with 
one variable input, two variable inputs, Returns to Scale, Different Types of Production 
Functions. 
Cost analysis: Types of Costs, Short run and Long run Cost Functions. 
Market Structures: Nature of Competition, Features of Perfect competition, Monopoly, 
Oligopoly, and Monopolistic Competition. 
Pricing: Types of Pricing, Product Life Cycle based Pricing, Break Even Analysis, and Cost 
Volume Profit Analysis. 



UNIT - IV 
Financial Accounting: Accounting concepts and Conventions, Accounting Equation, 
Double-Entry system of Accounting, Rules for maintaining Books of Accounts, Journal, 
Posting to Ledger, Preparation of Trial Balance, Elements of Financial Statements, 
Preparation of Final Accounts. 
 
UNIT -V 
Financial Analysis through Ratios: Concept of Ratio Analysis, Liquidity Ratios, Turnover 
Ratios, Profitability Ratios, Proprietary Ratios, Solvency, Leverage Ratios (simple problems). 
Introduction to Fund Flow and Cash Flow Analysis (simple problems). 
 
TEXT BOOKS: 

1. D. D. Chaturvedi, S. L. Gupta, Business Economics - Theory and Applications, 
International Book House Pvt. Ltd. 2013. 

2. Dhanesh K Khatri, Financial Accounting, Tata McGraw Hill, 2011. 
3. Geethika Ghosh, Piyali Gosh, Purba Roy Choudhury, Managerial Economics, 2e, 

Tata McGraw Hill Education Pvt. Ltd. 2012. 
 
REFERENCES: 

1. Paresh Shah, Financial Accounting for Management 2e, Oxford Press, 2015.  
2. S. N. Maheshwari, Sunil K Maheshwari, Sharad K Maheshwari, Financial 

Accounting, 5e, Vikas Publications, 2013. 



ME406ES: KINEMATICS AND DYNAMICS LAB 
 

B.Tech. II Year II Sem.  L    T/P/D  C 
  0     0/3/0    2 
 
Pre-requisites: 
 Prerequisites for the graduate-level course are  Kinematics, Dynamics, differential equations, 
motion simulation, displacement, velocity, acceleration, force, torque, power, Newton’s 
motion laws, vibration, Gyroscopic Effect, Cams, Bearings.  

Course Objectives:  
The objective of the lab is to understand the kinematics and dynamics of mechanical elements 
such as linkages, gears, cams and learn to design such elements to accomplish desired 
motions or tasks. 

 Course Outcomes:  Upon successful completion of this lab, students should be able to: 

 Understand types of motion  
 Analyze forces and torques of components in linkages  
 Understand static and dynamic balance  
 Understand forward and inverse kinematics of open-loop mechanisms   

 
Experiments: (A Minimum of 10 experiments are to be conducted) 

1. To determine the state of balance of machines for primary and secondary forces 
2. To determine the frequency of torsional vibration of a given rod 
3. Determine the effect of varying mass on the centre of sleeve in porter and proell 

governor 
4. Find the motion of the follower if the given profile of the cam 
5. The balance masses statically and dynamically for single rotating mass systems 
6. Determine the critical speed of a given shaft for different n-conditions 
7. For a simple pendulum determine time period and its natural frequency 
8. For a compound pendulum determine time period and its natural frequency 
9. Determine the effect of gyroscope for different motions 
10. Determine time period, amplitude and frequency of undamped free longitudinal 

vibration of single degree spring mass systems. 
11. Determine the pressure distribution of lubricating oil at various load and speed of a 

Journal bearing. 
12. Determine time period, amplitude and frequency of damped free longitudinal 

vibration of single degree spring mass systems 
 



ME407ES: FLUID MECHANICS AND HYDRAULIC MACHINES LAB  
 

B.Tech. II Year II Sem.  L    T/P/D  C 
  0     0/3/0    2 

 
Course Objectives: 

1. To understand the basic principles of fluid mechanics. 
2. To identify various types of flows. 
3. To understand boundary layer concepts and flow through pipes. 
4. To evaluate the performance of hydraulic turbines. 
5. To understand the functioning and characteristic curves of pumps. 

 
Course Outcomes: 

1. Able to explain the effect of fluid properties on a flow system. 
2. Able to identify type of fluid flow patterns and describe continuity equation. 
3. To analyze a variety of practical fluid flow and measuring devices and utilize fluid 

mechanics principles in design. 
4. To select and analyze an appropriate turbine with reference to given situation in 

power plants. 
5. To estimate performance parameters of a given Centrifugal and Reciprocating pump. 
6. Able to demonstrate boundary layer concepts 

 
List of Experiments: 

1. Impact of jets on Vanes. 
2. Performance Test on Pelton Wheel. 
3. Performance Test on Francis Turbine. 
4. Performance Test on Kaplan Turbine. 
5. Performance Test on Single Stage Centrifugal Pump. 
6. Performance Test on Multi Stage Centrifugal Pump. 
7. Performance Test on Reciprocating Pump. 
8. Calibration of Venturimeter. 
9. Calibration of Orifice meter. 
10. Determination of friction factor for a given pipe line. 
11. Determination of loss of head due to sudden contraction in a pipeline. 
12. Verification of Bernoulli’s Theorems 

 
Note: Any 10 of the above 12 experiments are to be conducted. 



ME408ES: MANUFACTURING PROCESS LAB 
 

B.Tech. II Year II Sem.  L    T/P/D  C 
  0     0/3/0    2 
Pre-requisites: Manufacturing Technology 
Course Objectives: 

 Know about the basic Physical, Chemical Properties of materials 
 Explain why some material(s) are better to be used in a product for given design 

requirements 
 Learn the basic operation of various manufacturing processes 
 Learn how various products are made using traditional, non-traditional, or Electronics 

manufacturing processes 
 Design simple process plans for parts and products 
 Understand how process conditions are set for optimization of production 
 Learn how CNC machines work 
 Write and execute CNC machining programs to cut parts on a milling machine 
 Measure a given manufactured part to evaluate its size, tolerances and surface finish 
 Design and fabricate a simple product 

Course Outcomes: Understanding the properties of moulding sands and pattern making. 
Fabricate joints using gas welding and arc welding. Evaluate the quality of welded joints. 
Basic idea of press working tools and performs moulding studies on plastics. 

Minimum of 12 Exercises need to be performed 
  
I. Metal Casting Lab: 

1. Pattern Design and making - for one casting drawing. 
2. Sand properties testing - Exercise -for strengths, and permeability – 1 
3. Moulding Melting and Casting - 1 Exercise 

II. Welding Lab: 
1. ARC Welding Lap & Butt Joint - 2 Exercises 
2. Spot Welding - 1 Exercise 
3. TIG Welding - 1 Exercise 
4. Plasma welding and Brazing - 2 Exercises 
    (Water Plasma Device) 

III. Mechanical Press Working: 
1. Blanking & Piercing operation and study of simple, compound and progressive press 

tool. 
2. Hydraulic Press: Deep drawing and extrusion operation. 
3. Bending and other operations 

IV. Processing Of Plastics 
1. Injection Moulding 
2. Blow Moulding 

REFERENCE BOOK: 
1. Dictionary of Mechanical Engineering – G.H.F. Nayler, Jaico Publishing House. 



MC400ES: ENVIRONMENTAL SCIENCE & TECHNOLOGY 
 

B.Tech. II Year II Sem.  L    T/P/D  C 
  3     0/3/0    0 
 
Course Objectives: 

 Understanding the importance of ecological balance for sustainable development. 
 Understanding the impacts of developmental activities and mitigation measures 
 Understanding the environmental policies and regulations  

 
Course Outcomes:  
Based on this course, the Engineering graduate will understand /evaluate / develop 
technologies on the basis of ecological principles and environmental regulations which inturn 
helps in sustainable development  
 
UNIT - I  
Ecosystems: Definition, Scope and Importance of ecosystem. Classification, structure and 
function of an ecosystem, Food chains, food webs and ecological pyramids. Flow of energy, 
Biogeochemical cycles, Bioaccumulation, Biomagnification, ecosystem value, services and 
carrying capacity, Field visits. 
 
UNIT - II   
Natural Resources: Classification of Resources:  Living and Non-Living resources, water 
resources: use and over utilization of surface and ground water, floods and droughts, Dams: 
benefits and problems. Mineral resources: use and exploitation, environmental effects of 
extracting and using mineral resources, Land resources: Forest resources, Energy 
resources: growing energy needs, renewable and non renewable energy sources, use of 
alternate energy source, case studies.  
 
UNIT - III  
Biodiversity And Biotic Resources: Introduction, Definition, genetic, species and ecosystem 
diversity. Value of biodiversity; consumptive use, productive use, social, ethical, aesthetic 
and optional values. India as a mega diversity nation, Hot spots of biodiversity. Field visit. 
Threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts; 
conservation of biodiversity: In-Situ and Ex-situ conservation.  National Biodiversity act.  
 
UNIT - IV  
Environmental Pollution and Control Technologies: Environmental Pollution: 
Classification of pollution, Air Pollution: Primary and secondary pollutants, Automobile and 
Industrial pollution, Ambient air quality standards. Water pollution:  Sources and types of 
pollution, drinking water quality standards. Soil Pollution: Sources and types, Impacts of 
modern agriculture, degradation of soil. Noise Pollution: Sources and Health hazards, 
standards, Solid waste: Municipal Solid Waste management, composition and characteristics 



of e-Waste and its management. Pollution control technologies:  Wastewater Treatment 
methods: Primary, secondary and Tertiary.  
Overview of air pollution control technologies, Concepts of bioremediation. Global 
Environmental Problems and Global Efforts: Climate change and impacts on human 
environment. Ozone depletion and Ozone depleting substances (ODS). Deforestation and 
desertification.  International conventions / Protocols: Earth summit, Kyoto protocol and 
Montréal Protocol.  
 
UNIT - V  
Environmental Policy, Legislation & EIA: Environmental  Protection act, Legal aspects 
Air Act- 1981, Water Act, Forest Act, Wild life Act,  Municipal solid waste management and 
handling rules, biomedical waste management  and handling rules, hazardous waste 
management and handling rules. EIA: EIA structure, methods of baseline data acquisition. 
Overview on Impacts of air, water, biological and Socio-economical aspects. Strategies for 
risk assessment, Concepts of Environmental Management Plan (EMP). Towards 
Sustainable Future: Concept of Sustainable  Development, Population and its explosion, 
Crazy Consumerism, Environmental Education,  Urban Sprawl, Human health, 
Environmental Ethics, Concept of Green Building, Ecological Foot Print, Life Cycle 
assessment (LCA), Low carbon life style. 
 
TEXT BOOKS: 

1. Textbook of Environmental Studies for Undergraduate Courses by Erach Bharucha 
for University Grants Commission. 

2. Environmental Studies by R. Rajagopalan, Oxford University Press. 
 
REFERENCE BOOKS: 

1. Environmental Science: towards a sustainable future by Richard T. Wright. 2008 PHL 
Learning Private Ltd. New Delhi. 

2. Environmental Engineering and science by Gilbert M. Masters and Wendell P. Ela 
.2008 PHI Learning Pvt. Ltd.  

3. Environmental Science by Daniel B. Botkin & Edward A. Keller, Wiley INDIA 
edition. 

4. Environmental Studies by Anubha Kaushik, 4th Edition, New age international 
publishers. 

5. Text book of Environmental Science and Technology - Dr. M. Anji Reddy 2007, BS 
Publications. 



R16 B.TECH MECHANICAL ENGG. 

 

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD 
 

B.TECH. MECHANICAL ENGINEERING 
III YEAR COURSE STRUCTURE & SYLLABUS (R16) 

 
Applicable From 2016-17 Admitted Batch 

 
III YEAR I SEMESTER 
 

S. No. 
Course 
Code 

Course Title L T P Credits 

1 ME501PC Design of Machine Members - I 4 1 0 4 
2 ME502PC Thermal Engineering-I 4 1 0 4 
3 ME503PC Metrology and Machine Tools 4 1 0 4 
4 SM504MS Fundamentals of Management   3 0 0 3 
5  Open Elective – I 3 0 0 3 
6 ME505PC Thermal Engineering Lab  0 0 3 2 
7 ME506PC Machine Tools Lab  0 0 3 2 
8 ME507PC Engineering Metrology Lab  0 0 3 2 
9 *MC500HS Professional Ethics 3 0 0 0 
  Total Credits  21 3 9 24 

 
III YEAR II SEMESTER 
 

S. No. 
Course 
Code 

Course Title L T P Credits 

1 ME601PC Thermal Engineering –II 4 1 0 4 
2 ME602PC Design of Machine Members-II 4 1 0 4 
3 ME603PC Heat Transfer 4 1 0 4 
4  Open Elective - II 3 0 0 3 
5  Professional Elective - I 3 0 0 3 
6 ME604PC Heat Transfer Lab 0 0 3 2 
7 ME605PC CADD and MATLAB 0 0 3 2 
8 EN606HS Advanced English Communication Skills Lab 0 0 3 2 
  Total Credits 18 3 9 24 

 
During Summer Vacation between III and IV Years: Industry Oriented Mini Project 

 
  



R16 B.TECH MECHANICAL ENGG. 

 

Professional Elective - I 
 

ME611PE 
ME612PE 
ME613PE 
ME614PE 

Finite Element Methods 
Refrigeration and Air Conditioning 
Machine Tool Design 
IC Engines and Gas Turbines 

 
*Open Elective subjects’ syllabus is provided in a separate document. 
 
*Open Elective – Students should take Open Electives from the List of Open Electives 
Offered by Other Departments/Branches Only. 
 
Ex: - A Student of Mechanical Engineering can take Open Electives from all other 
departments/branches except Open Electives offered by Mechanical Engineering Dept. 
 

  



R16 B.TECH MECHANICAL ENGG. 

 

DESIGN OF MACHINE MEMBERS - I 
 

B.Tech. III Year I Sem.  L    T/P/D  C 
Course Code: ME501PC 4      1/0/0    4 
 
Note:  Design Data books are not permitted in the Examinations.  The design must not only 
satisfy strength criteria but also rigidity criteria. 
 
Pre-requisites: Engineering mechanics, mechanics of solids, manufacturing processes, 
metallurgy and material science.  
 
Course Objectives: 

 To understand the general design procedures and principles in the design of machine 
elements. 

 To study different materials of construction and their properties and factors 
determining the selection of material for various applications. 

 To determine stresses under different loading conditions. 

 To learn the design procedure of different fasteners, joints, shafts and couplings. 
 
Course Outcomes: 

 The student acquires the knowledge about the principles of design, material selection, 
component behavior subjected to loads, and criteria of failure. 

 Understands the concepts of principal stresses, stress concentration in machine 
members and fatigue loading. 

 Design on the basis of strength and rigidity and analyze the stresses and strains 
induced in a machine element.  

 
UNIT – I 
Introduction: General considerations in the design of Engineering Materials and their 
properties – selection –Manufacturing consideration in design. Tolerances and fits –BIS 
codes of steels. 
Design for Static Strength: Simple stresses – Combined stresses – Torsional and Bending 
stresses – Impact stresses – Stress strain relation – Various theories of failure – Factor of 
safety – Design for strength and rigidity – preferred numbers.  The concept of stiffness in 
tension, bending, torsion and combined situations. 
 
UNIT – II 
Design for Fatigue Strength: Stress concentration–Theoretical stress Concentration factor–
Fatigue stress concentration factor- Notch Sensitivity – Design for fluctuating stresses – 
Endurance limit – Estimation of Endurance strength – Gerber’s curve– Modified Goodman’s 
line– Soderberg’s line. 
 
 



R16 B.TECH MECHANICAL ENGG. 

 

UNIT – III 
Riveted, Welded and Bolted Joints: Riveted joints- methods of failure of riveted joints-
strength equations-efficiency of riveted joints-eccentrically loaded riveted joints. 
Welded joints-Design of fillet welds-axial loads-circular fillet welds under bending, torsion. 
Welded joints under eccentric loading. 
Bolted joints – Design of bolts with pre-stresses – Design of joints under eccentric loading – 
locking devices – bolts of uniform strength.  
 
UNIT – IV 
Keys, Cotters and Knuckle Joints: Design of keys-stresses in keys-cottered joints-spigot 
and socket, sleeve and cotter, jib and cotter  joints-Knuckle joints. 
 
UNIT – V 
Shafts: Design of solid and hollow shafts for strength and rigidity – Design of shafts for 
combined bending and axial loads – Shaft sizes – BIS code.  Use of internal and external 
circlips, Gaskets and seals (stationary & rotary) 
Shaft Couplings: Rigid couplings – Muff, Split muff and Flange couplings.  Flexible 
couplings – Flange coupling (Modified). 
 
TEXT BOOKS: 

1. Design of Machine Elements  / V. Bhandari / Mc Graw Hill  
2. Machine Design / Jindal / Pearson 

 
REFERENCE BOOKS: 

1. Design of Machine Elements / V. M. Faires / Macmillan 
2. Design of Machine Elements-I / Annaiah, M.H / New Age 
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THERMAL ENGINEERING – I 
 

B.Tech. III Year I Sem.  L    T/P/D  C 
Course Code: ME502PC 4     1/0/0    4 
 
Pre-requisite: Thermodynamics 
 
Course Objective: To apply the laws of Thermodynamics to analyze air standard cycles and 
to understand and evaluate the perform analysis of the major components and systems of IC 
engines, refrigeration cycles and their applications. 
 
Course Outcomes: At the end of the course, the student should be able to evaluate the 
performance of IC engines and compressors under the given operating conditions. Apply the 
laws of Thermodynamics to evaluate the performance of Refrigeration and air-conditioning 
cycles. Understand the functionality of the major components of the IC Engines and effects 
of operating conditions on their performance 
 
UNIT – I 
I.C. Engines: Classification - Working principles of Four & Two stroke engine, SI & CI 
engines, Valve and Port Timing Diagrams, Air – Standard,   air-fuel and actual cycles - 
Engine systems – Carburetor and Fuel Injection Systems for SI engines, Fuel injection 
systems for CI engines, Ignition, Cooling and Lubrication system, Fuel properties and 
Combustion Stoichiometry. 
 
UNIT – II 
Normal Combustion and abnormal combustion in SI engines – Importance of flame speed 
and effect of engine variables – Abnormal combustion, pre-ignition and knocking in SI 
Engines  – Fuel requirements and fuel rating, anti knock additives – combustion chamber – 
requirements, types of SI engines. 
Four stages of combustion in CI engines – Delay period and its importance – Effect of engine 
variables – Diesel Knock– Need for air movement, suction, compression and combustion 
induced turbulence in Diesel engine – open and divided combustion chambers and fuel 
injection– Diesel fuel requirements and fuel rating 
 
UNIT - III 
Testing and Performance: Parameters of performance - measurement of cylinder pressure, 
fuel consumption, air intake, exhaust gas composition, Brake power – Determination of 
frictional losses and indicated power – Performance test – Heat balance sheet and chart 
Classification of compressors – Fans, blowers and compressors – positive displacement and 
dynamic types – reciprocating and rotary types. 
Reciprocating Compressors: Principle of operation, work required, Isothermal efficiency 
volumetric efficiency and effect of clearance volume, staged compression, under cooling, 
saving of work, minimum work condition for staged compression 
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UNIT – IV 
Rotary Compressor (Positive displacement type): Roots Blower, vane sealed compressor, 
Lysholm compressor – mechanical details and principle of working – efficiency 
considerations. 
Dynamic Compressors: Centrifugal compressors: Mechanical details and principle of 
operation – velocity and pressure variation.  Energy transfer-impeller blade shape-losses, slip 
factor, power input factor, pressure coefficient and adiabatic coefficient – velocity diagrams – 
power. 
Axial Flow Compressors:  Mechanical details and principle of operation – velocity triangles 
and energy transfer per stage degree of reaction, work done factor - isentropic efficiency- 
pressure rise calculations – Polytropic efficiency. 
 
UNIT – V 
Refrigeration: Mechanical Refrigeration and types – units of refrigeration – Air 
Refrigeration system, details and principle of operation – applications of air refrigeration, 
Vapour compression refrigeration systems – calculation of COP – effect of superheating and 
sub cooling, desired properties of refrigerants and common refrigerants- Vapour absorption 
system – mechanical details – working principle, Use of p-h charts for calculations 
Air-Conditioning: Concepts of Psychrometry – Properties of moist air – Usage of 
Psychrometric Chart – Calculation of moist air properties. 
Types of air – conditioning systems – Requirements - schematic layout of a typical plant. 
 
TEXT BOOKS: 

1. I.C. Engines / V. Ganesan / Mc Graw Hill  
2. Thermal Engineering / Mahesh M Rathore / Mc Graw Hill  

 
REFERENCE BOOKS: 

1. Applied Thermodynamics for Engineering Technologists / Eastop / Pearson 
2. Fundamentals of Classical Thermodynamics / Vanwylen G.J., Sonntag R.E. / Wiley 

Eastern 
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METROLOGY AND MACHINE TOOLS  
 

B.Tech. III Year I Sem.  L    T/P/D  C 
Course Code: ME503PC 4     1/0/0    4 
 
Pre-requisites: None 
 
Course Objectives: The course content enables students to:  

 Acquire the knowledge of Engineering metrology and its practice which is having 
increasing importance in industry.  

 Specifically makes the student to improve applications aspect in the measurements 
and control of process of manufacture  

 Impart the fundamental aspects of the metal cutting principles and their application in 
studying the behavior of various machining processes.  

 Train in knowing the fundamental parts of various machine tools and their kinematic 
schemes.  

 Discuss various principles of jigs and fixtures which will be used hold the work pieces 
in various machine tools 

 
Course Outcome: At the end of the course, the student would be able to  

 Identify techniques to minimize the errors in measurement.  

 Identify methods and devices for measurement of length, angle, gear & thread 
parameters, surface roughness and geometric features of parts.  

 Understand working of lathe, shaper, planer, drilling, milling and grinding machines.  

 Comprehend speed and feed mechanisms of machine tools.  

 Estimate machining times for machining operations on machine tools  
  
UNIT – I 
Metal cutting: Introduction, elements of cutting process – Geometry of single point tools. 
Chip formation and types of chips. Engine lathe – Principle of working, types of lathe, 
specifications. Taper turning,– Lathe  attachments. Capstan and Turret lathe –  Single spindle 
and multi-spindle automatic lathes – tool layouts. 
 
UNIT – II 
Drilling and Boring Machines – Principles of working, specifications, types, operations 
performed; twist drill. Types of Boring machines and applications. Shaping, slotting and 
planing machines –Principles of working – machining time calculations. 
 
UNIT – III 
Milling machines – Principles of working – Types of milling machines – Geometry of milling 
cutters methods of indexing. Grinding – theory of grinding – classification of grinding 
machines. Types of abrasives, bonds. Selection of a  grinding wheel. Lapping, honing and 
broaching machines, comparison and Constructional features, machining time calculations 
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UNIT – IV 
Limits, fits and tolerances- Unilateral and bilateral tolerance system, hole and shaft basis 
system. Interchangeability and selective assembly. 
Limit Gauges:  Taylor’s principle, Design of GO and NO GO gauges Measurement of 
angles, Bevel protractor, and Sine bar. Measurement of flat surfaces, straight edges, surface 
plates, optical flat and auto collimator. 
 
UNIT – V 
Surface Roughness Measurement: Roughness, Waviness. CLA, RMS, Rz Values. Methods of 
measurement of surface finish, Talysurf. Screw thread measurement, Gear measurement; 
Machine Tool Alignment Tests on lathe, milling and drilling machines. Coordinate 
Measuring Machines: Types and Applications of CMM.  
 
TEXT BOOKS: 

1. Machine Tool Practices/ Kibbe, Johne. Neely, T. White, Rolando O. Meyer/ Pearson 
2. Fundamentals of Metal Machining and Machine Tools / Geoffrey Boothroyd / 

McGraw Hill. 
 
REFERENCE BOOKS: 

1. Principles of Machine Tools, Bhattacharyya A and Sen.G.C / New Central Book 
Agency. 

2. Fundamentals of Dimensional  Metrology  / Connie Dotson / Thomson  
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FUNDAMENTALS OF MANAGEMENT 
 

B.Tech. III Year I Sem.  L    T/P/D  C 
Course Code: SM504MS 3     0/0/0    3 
 
Course Objective: To understand the Management Concepts, applications of Concepts in 
Practical aspects of business and development of Managerial Skills. 
 
Course Outcome: The students understand the significance of Management in their 
Profession. The various Management Functions like Planning, Organizing, Staffing, Leading, 
Motivation and Control aspects are learnt in this course. The students can explore the 
Management Practices in their domain area. 
  
UNIT - I 
Introduction to Management: Definition, Nature and Scope, Functions, Managerial Roles, 
Levels of Management, Managerial Skills, Challenges of Management; Evolution of 
Management- Classical Approach- Scientific and Administrative Management; The 
Behavioral approach; The Quantitative approach; The Systems Approach; Contingency 
Approach, IT Approach.  
 
UNIT - II 
Planning and Decision Making: General Framework for Planning - Planning Process, 
Types of Plans, Management by Objectives; Development of Business Strategy. Decision 
making and Problem Solving - Programmed and Non Programmed Decisions, Steps in 
Problem Solving and Decision Making; Bounded Rationality and Influences on Decision 
Making; Group Problem Solving and Decision Making, Creativity and Innovation in 
Managerial Work.  
 
UNIT - III 
Organization and HRM: Principles of Organization: Organizational Design & 
Organizational Structures; Departmentalization, Delegation; Empowerment, Centralization, 
Decentralization, Recentralization; Organizational Culture; Organizational Climate and 
Organizational Change. 
Human Resource Management & Business Strategy: Talent Management, Talent 
Management Models and Strategic Human Resource Planning; Recruitment and Selection; 
Training and Development; Performance Appraisal. 
 
UNIT - IV 
Leading and Motivation: Leadership, Power and Authority, Leadership Styles; Behavioral 
Leadership, Situational Leadership, Leadership Skills, Leader as Mentor and Coach, 
Leadership during adversity and Crisis; Handling Employee and Customer Complaints, Team 
Leadership. 
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Motivation - Types of Motivation; Relationship between Motivation, Performance and 
Engagement, Content Motivational Theories - Needs Hierarchy Theory, Two Factor Theory, 
Theory X and Theory Y. 
 
UNIT - V 
Controlling: Control, Types and Strategies for Control, Steps in Control Process, Budgetary 
and Non- Budgetary Controls. Characteristics of Effective Controls, Establishing control 
systems, Control frequency and Methods.  
 
TEXT BOOKS:  

1. Management Fundamentals, Robert N Lussier, 5e, Cengage Learning, 2013.  
2. Fundamentals of Management, Stephen P. Robbins, Pearson Education, 2009. 

 
REFERENCES:  

1. Essentials of Management, Koontz Kleihrich, Tata McGraw HilL. 
2. Management Essentials, Andrew DuBrin, 9e, Cengage Learning, 2012. 
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THERMAL ENGINEERING LAB 
 

B.Tech. III Year I Sem.  L    T/P/D  C 
Course Code: ME505PC 0     0/3/0    2 
 
Pre-Requisite: Thermodynamics & Thermal Engineering - I 
 
Objective: To understand the working principles of IC Engines, Compressors.  
 
List of Experiments  

1. I.C. Engines Valve / Port Timing Diagrams 
2. I.C. Engines Performance Test for 4 Stroke SI engines 
3. I.C. Engines Performance Test for 2 Stroke SI engines 
4. I.C. Engines Morse, Retardation, Motoring Tests 
5. I.C. Engine Heat Balance – CI/SI Engines 
6. I.C. Engines Economical speed Test on a SI engine 
7. I.C. Engines effect of A/F Ratio in a SI engine 
8. Performance Test on Variable Compression Ratio Engine 
9. IC engine Performance Test on a 4S CI Engine at constant speed 
10. Volumetric efficiency of Air – Compressor Unit 
11. Dis-assembly / Assembly of Engines 
12. Study of Boilers 

 
Perform any 10 out of the 12 Exercises. 
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MACHINE TOOLS LAB 
 

B.Tech. III Year I Sem.  L    T/P/D  C 
Course Code: ME506PC 0    0/3/0     2 
 
Objectives: 

 To import practical exposure to the Machine tools 

 To conduct experiments and understand the working of the same. 
 
List of Experiments: 

1. Introduction of general purpose machines -Lathe, Drilling machine, Milling machine, 
Shaper, 

2. Planing machine, slotting machine, Cylindrical Grinder, surface grinder and tool and 
cutter grinder. 

3. Step turning and taper turning on lathe machine 
4. Thread cutting and knurling on -lathe machine. 
5. Drilling and Tapping 
6. Shaping and Planning 
7. Slotting 
8. Milling 
9. Cylindrical Surface Grinding 
10. Grinding of Tool angles. 
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ENGINEERING METROLOGY LAB 
 

B.Tech. III Year I Sem.  L    T/P/D  C 
Course Code: ME507PC 0     0/3/0    2 
 
Objectives: 

 To import practical exposure to the metrology equipment  

 To conduct experiments and understand the working of the same. 
 
Prerequisites: Theoretical exposure to Metrology and machine tools.   

1. Use of gear teeth vernier calipers for checking the chordal addendum and chordal 
height of the spur gear. 

2. Machine tool alignment of test on the lathe. 
3. Tool makers microscope and its application 
4. Angle and taper measurements by bevel protractor and sine bars. 
5. Use of spirit level and optical flats in finding the flatness of surface plate. 
6. Thread measurement by 2-wire and 3-wire methods. 
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