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Preface

PES College of Engineering, Mandya, started in flear 1962, has become
autonomous in the academic year 2008-09. Since, itheas been doing the academic and
examination activities successfully. The collegeuaning Eight undergraduate and Eight
Postgraduate programs. It consists of Six M.Tedyqams, which are affiliated to VTU.
Other postgraduate programs are MBA and MCA.

India has recently become a Permanent Member lyngighe Washington Accord.
The accord was signed by the National Board of éditation (NBA) on behalf of India on
13" June 2014. It enables not only the mobility of degree globally but also establishes
equivalence to our degrees with that of the menmagions such as Taiwan, Hong Kong,
Ireland, Korea, Malaysia, New Zealand, Russia, &wge, South Africa, Turkey, Australia,
Canada and Japan. Among other signatories to thnational agreement are the US and the
UK. Implementation of Outcome Based Education (OBBs been the core issue for
enabling the equivalence and of Indian degreedtaidmobility across the countries.

Our Higher Educational Institution has adopted BBBCS based semester structure
with OBE scheme and grading system.

The credit based OBE semester system providesbiléxiin designing curriculum
and assigning credits based on the course comdrti@urs of teaching.

The OBE, emphasize setting clear standards forrohiske, measurable outcomes of
programs in stages. There lies a shift in thinkitegching and learning processes moving
towards Students Centric from Teacher Centric ethuta OBE standards focus on
mathematics, language, science, attitudes, sddil & moral values.

The key features which may be used to judge, ifystesn has implemented an
outcome based education system is mainly Standasgédbassessments that determines
whether students have achieved the stated standissdssments may take any form, so long
as the process actually measure whether the stkdemis the required information or can
perform the required task. Outcome based educ&iancommitment that all students of all
groups will ultimately reach the same minimum stadd. Outcome Based Education is a
method or means which begins with the end in mimdl @nstantly emphasizes continuous
improvement.

Choice Based Credit System (CBCS) provides chacestudents to select from the
prescribed courses (core, Foundation, Foundatientikze, elective, open elective and minor
or soft skill courses). The CBCS provides a ‘cafatdype approach in which the students
can Choose electives from a wide range of courbésetr choice, learn at their own pace,
undergo additional courses and acquire more tham réquired credits, adopt an
interdisciplinary approach to learning which enabl@ategration of concepts, theories,
techniques, and, perspectives from two or moreiglises to advance fundamental
understanding or to solve problems whose solutiares beyond the scope of a single
discipline. These greatly enhance the skill/empbaits of students.

In order to increase the Industry/Corporate readinenany Soft Skills and Personality

Development modules have been added to the existingculum of the academic year
2015-16. Industry Interactions have been made ctsoputo enhance the field experience.
In order to enhance creativity and innovation Manoject and Industrial visit & Interaction

are included in all undergraduate programs.

B.Dinesh Prabhu (Dr.P S Puttaswamy)
Deputy Dean (Academic) Dean (Academic)
Associate Professor, Professor,

Dept. of Automobile Engg Dept. of Electrical & Electronics Engg.



PES COLLEGE OF ENGINEERING, MANDYA
(An Autonomous I nstitution, Under VTU)

Vision
“ An institution of high repute, imparting qualitywzhtion to develop innovative and Humane
engineers”
Mission
“Committed to develop students potential througtn lojgality teaching- learning processes and state
of the art infrastructure”

DEPARTMENT OF AUTOMOBILE ENGINEERING

The discipline Automobile Engineering was estdddts in the year 1980, and now it has
gained expertise and contributing vitally to thet@wobile Engineering community. The focus is to
consistently pursue in providing innovative andldgyaraining to the talented and dedicated stuslent
to empower them in engineering the developmentatibnal economy, specialized in transport sector.
We are the pioneers in Karnataka to introduce thpatment of Automobile Engineering to impart
sound automotive knowledge to the students witlassipn towards Automobiles. We take honor in
being recognized as a ‘research centre’ in KarmalakVTU and Mysore University. In addition to
these regular programmes, this department is atdtvely involved in conducting Faculty
Development Programmes, Technical talks, Trainingg@mmes and technical visits to various
industries & regular industrial traiinings for tHmenefits of students. The department has well
gualified and well experienced faculty members tetithe present day curriculum requirements both
in theory and practical.

Vision
Outstanding department, exploring new technolothesugh continuous learning, research and
innovation towards developing competent automahilgineers.
Mission

Committed to

» Impart knowledge in basic and applied areas

» Provide Teaching and Learning ambience in emergiegis with state of art infrastructure

» Enhance institute — industry interaction for deyétmy centres of excellence.

» Develop students with excellent analytical skithel technical expertise

» Create environment on research and innovationdioulty and students.

» Committed to deliver interpersonal communicati@am work and engineers with high ethics

 PEOL1: Excel in professional career by acquiring knowkedg Basic sciences and Automobile
engineering.

» PEO2 Expertise in Thermal, Design and Dynamics, Prtdo¢c Automotive Electronics,
Alternative Fuels and Vehicle Pollution Control lwd focus on research and innovation.

 PEO3: Ability of problem solving by adopting analyticalumerical and experimental skills with
Social Responsibility and societal impact.

e PEO 4 Exhibit professionalism, ethical attitude, comnoation skills, team work in their
profession and adapt Innovative Technologies bygimg in life- long learning principles.

Program Outcomes (PQO's)

The graduates of Automobile Engineering of PESCIEbei able to:

a. AUPOl:.Demonstrate basic knowledge in mathematics, basieence, materials and
environmental science and engineering to identdgmulate and solve Automobile engineering
problems

b. AUPOZ2:Design and conduct experiments, as well as tojaeand interpret the results

c. AUPO3:Design and analyse Automotive Systems, thermaésysor processes, Dynamics, and
Vehicle Pollution Control for desired Automobileesjifications

d. AUPOA4 :Function on multidisciplinary teams with soundrguunication skills

e. AUPOS5: Self-learn to acquire and apply allied knowledgel update the same by engaging in
life-long learning, practice profession with etharsd promote entrepreneurship

f. AUPOG6: Apply engineering solutions in global, econongnyironmental, and societal context.



PES COLLEGE OF ENGINEERING, MANDYA
(An Autonomous I nstitution, Under VTU)

SCHEME OF TEACHING AND EXAMINATION

Il SEMESTER B.E.
. Teaching | Hours/week Examination
?\IIS Ség{;eem Title of the Subject Dept. pattern C-I;Zfiéiltls Marks
L:T:P:H CIE SEE Total
1 |P15MAT31 Engineering Mathematics —II| Maths 3:2:0:5 4 50 50 100
2 |P15AU32 Mechanics of Materials AU 4:0:0:4 4 50 50 100
3 [P15 AU 33 Thermodynamics AU 4:0:0:4 4 50 50 100
4 |P15 AU 34 Material Science & Metallurgy AU 4:0:0:4 4 50 50 100
5 [P15 AU 35 Manufacturing Process-| AU 4:0:0:4 3 50 50 100
6 [P15 AU 36 Measurement and Metrology AU 4:0:0:4 4 50 50 100
7 P15 AU 37 |Metallography & Material AUL 0123 | 15 | 50 50 | 100
Testing Lab
8 [P15 AU L38 |Foundry & Forging Lab AUL 0:1:2:3 1.5 50 50 100
Comprehensive 2:0:0:2 (50) (100)
9 [P15HUDIP39 | Communication HS&M [2] (50)
Development(CCD)
** Aptitude and Reasoning 2:0:0:2
10 |P15HU39 Development — BEGINNER Maths 0 (50) - -
(ARDB)
P15MADIP31 | *Additional Maths-I HS&M 4:0:0:4 0 - - -
* Indian Constitution, Human | Human& 2:0:0:2
P15HMDIP31( Rights & Professional Ethics | Science 0 ) ) )
Total | 26[28] | 400[450] 400[450] 800[900

* Additional Mathematicd-& Constitution of India and Professional Ethickateral entry students shall have to pass 1

mandatory learning courses before completing oB¥&fnester
*ARDB: All students shall have to pass this mandgtearning course before completing of VI-semester

IV SEMESTER B.E.

; Teachin Hours/week Examination
?\IIS Sgt;jdeé:t Title of the Subject Dept. ’ Pattern CTrg:jéi‘tls Marks
L:T:P:H CIE|SEETotal
1 [P15MAACA41 |[Engg Mathematics-IV Maths 3:2:0:5 4 50| 50 | 100
2 |P15AU42 Fluid Mechanics AU 4:0:0:4 4 | 50| 50| 100
3 |P15 AU 43 |Manufacturing Process-I| AU 4:0:0:4 4 50| 50 | 100
4 |P15 AU 44 |Theory of Machines AU 4:0:0:4 4 50| 50 | 100
5 [P15 AU 45 |Computer Aided M/c Drawing AU 4:0:0:4 4 50| 50| 100
6 [P15 AU 46 |Heat Transfer AU 4:0:0:4 3 50| 50 | 100
7 |P15 AU L47 |[Fuel Testing and Measurement L& AU 0:1:2:3 1.5 | 50| 50| 100
8 [P15 AU L48 [M/c shop Practice AU 0:1:2:3 1.5 | 50| 50| 100
Aptitude and Reasoning 2:0:0:2

9 |P15HU49 Development- Intermediate(ARDI HS &M 1 50150100

10|P15MADIP41|*Additional Mathematics-I| Maths 4:0:0:4 - - - -

11|P15EVDIP41(*Environmental Studies Env 2:0:0:2 - - - -
Total| 27 |450[450( 900

* Additional Mathematicdt & Environmental Studies: Lateral entry Studesitgll have to pass these Mandatory Lear

courses before completion of VI-semester

Evaluation Scheme

Scheme Weightage Marks Event Break Up
Test | Test Il Quiz | Quiz Il Assignment
CIE 50% 50 35 35 05 05 10
SEE 50% 50 Questions to Set: 10 Questions to Answer: 5
Evaluation Scheme of Practical Subjects
CIE SEE(three hours duration of 50 marks)
Assessmen Weightage in Marks Sl. No. Marks allotment
TEST 1 20 Procedure| ONE Question from Chapterl 10Marks
TEST2 20 1. and ONE Question from Chapter@Marks
Record 10 Condition | ONE Question from Chapter
Total 50 2. Viva 10 Markis
Total Marks 50 Marks




PES COLLEGE OF ENGINEERING, MANDYA
(An Autonomous I nstitution, Under VTU)



Department of Automobile Engineering

Course Title: Engineering Mathematics-II|

Course Code: P15MA31| Semester: Il L-T-P-H3-2-0-5 | Credits: 04

Contact Period - Lecture: 52Hrs.; Exam: 3HTrs. | Weigltage: CIE: 50 %; SEE: 50%

Prerequisites: The student should have acquired the knowledgengirteering
Mathematics-1 & Il of | and Il semester B.E.

Course Learning Objectives (CLOS):
The course P15MA31 aims to:

1. Describe the concepts of elementary numerical amalguch as forward/backward
finite differences, central differences, interpmat and extrapolation formulae,
techniques of numerical differentiation and inteigra

2. Explain the nature of periodic functions Fourierieg of general as well as even /odd
functions valid in full range/half-range periodsord with applications through
practical harmonic analysis.

3. Learn modeling in terms of partial differential egjons and also, learn different
exact/analytical methods of solving with specialpbasis on interpretation of the
solution of one-dimensional wave, heat and Lapkageations with given initial and
boundary conditions in the context of various emgiing and technological
applications.

Relevance of the course:

Engineering Mathematics-1ll deals with the Numdriggethods to solve interpolation and
extrapolation problems in engineering field.

In Fourier series analyze engineering problemsingrisn control theory and fluid flow
phenomena using harmonic analysis

Analyze the engineering problems arising in sigraadd systems, digital signal processing
using Fourier transform techniques.

Z-transforms & Z-transforms of standard functionssolve the specific problems by using
properties of Z-transforms.

Identify and solve difference equations arisingengineering applications using inverse Z—
transforms techniques

Partial Differential Equations (PDE’s), order, degrand formation of PDE’s and, to solve
PDE'’s by various methods of solution.

One — dimensional wave and heat equation and Lalglaguation and physical significance
of their solutions to the problems selected fromieeering field

Il & IV Semester Syllabus 2015-2016 1



Department of Automobile Engineering

Course Content

UNIT-I
Numerical Methods-I: Finite differences Forward and Backward differenceGregory-
Newton forward and backward interpolation formulsewton’s divided difference formula,
Lagrange’s interpolation formula and inverse intdaion formula .(All formulae without
proof) — problems.
Central differences: Gauss Forward and Backwarderdiice formulae, Stirling’s, and
Bessel's formulae (All formulae without proof) Julstrative problems. 10 Hrs

UNIT-II
Numerical differentiation using Newton’s forward and backward interpolatiormulae,
Newton’s divided difference formula and Stirlinggrmula (All formulae without proof)-
problems only and Applications to Maxima and Miniofaa tabulated function.
Numerical integration: Newton- Cotes quadrature formula, Trapezoidak,r8impson’s
()@ rule, Simpson’s3)" rule, Boole's rule and Weddle’s rule (All rules fdtt proof)-
lllustrative problems. 10 Hrs

UNIT-III
Fourier series: Periodic functions, Fourier series- Euler’'s formul#richlet's conditions.
Fourier series of discontinuous functions, Fousenies of even and odd functions. Change of
interval- Fourier series of functions of arbitrgmgriod. Half-range Fourier series expansions,
Fourier series in complex form, Practical harmoaialysis — lllustrative examples from
engineering field. 11 Hrs

UNIT-IV

Fourier Transforms: Infinite Fourier transforms-properties. Fourieresend Fourier cosine
transforms, properties. Inverse infinite Fouried amverse Fourier sine & cosine transforms —
problems. Convolution theorem, Parsevabientities for Fourier transforms (statements
only).
Difference equations and Z-transforms: Definition of Z-transforms — standard Z —
transforms, linearity property, damping rule, shdtrules, initial value theorem and final
value theorem ( All rules and theorems without promverse Z — transforms. Difference
equations- basic definitions. Application of Z-tséwmrms to solve difference equations

10 Hrs

UNIT-V
Partial differential equations (PDE’s):
Formation of PDE’s. Solution of non homogeneous RiyHlirect integration. Solutions of
homogeneous PDE involving derivative with resgeabne independent variable only (both
types with given set of conditions). Method of gagian of variables (first and second order
equations). Solution of the Lagrange’s linear PDd'the type: Pp + Qq = R.

Il & IV Semester Syllabus 2015-2016 2



Department of Automobile Engineering

Applications of PDE'’s:

One — dimensional wave and heat equations (No at@iv), and various possible solutions
of these by the method of separation of variadléalembert’s solution of wave equation.
Two dimensional

Laplace’s equation (No derivation)—various posssgakitions. Solution of all these equations
with specified boundary conditions (Boundary vapreblems). lllustrative examples from
engineering field. 11 Hrs

Text Books:

1. B.S. Grewal: Higher Engineering Mathematics, ir@Publishers, New Delhi, £2Ed.

2012.

2 .Advanced Engineering Mathematics: - E. Kreyszig, John Wiley & Sons, 6t Ed.2007.
References:

1. Advanced Modern Engineering Mathematics:- Glgmds,Pearson Education Ltd., 3rd
Ed., 2007.

2. Peter V O’ Neil — Advanced Engineering MatheegtirThomson Brooks/Cole ,5th
edition,2007.

Note: - Eachunit containstwo full questions of20 marks each. Students are required to

answeifive full questions choosing at leaste question from each unit.

Course Outcomes
After learning all the units of the course, thedgtot is able to;

1. Apply forward, backward difference formulae and tcan differences formulae in
solving interpolation- extrapolation problems irgereering field.

2. Apply Numerical differentiation and integration eslin solving engineering where the
handling of numerical methods is inevitable.

3. Recognize the importance of Fourier series & Fauransforms, difference equations and
Z-transforms in the field of signals and systenmenmunication and network theory signal
and image processing, control theory, flow & heansfer and theory of elasticity.

4. Learn modeling in terms of partial differential efjons and also, learn different
exact/analytical methods of solving with specialpbiasis on interpretation of the solution.

5. Interpret the solution of one-dimensional wave,thead Laplace equations with given
initial and boundary conditions in the context @frious engineering and technological
applications.

Il & IV Semester Syllabus 2015-2016 3



Department of Automobile Engineering

Engineering Mathematics-111(P15MA31)
Time - 3Hrs Max. Marks- 100
Note: Answer any FIVE full guestions choosing at kst one full question from each unit

Model Question Paper Marks CO'’s Leve

UNIT- |

1. a) Find the missing values in the following data:
X 0 1 2 3 4 5 6

y 5 11 22 4 140

b) The table gives the distances in nautical nufabe visible horizon for
the given heights (in feet) above the earth’s sarfa

X= 100 150 200 250 300 350 400
height

y= 10.63 | 13.03 | 15.04| 16.81| 18.42 199 21.27|7 1 L2
distance,

Find the values of y whenx = 410 ft .
c) Givenu,, = 2437,u,, = 4928 u,, =16286and u,, = 2405,

find u,zby Newton's divided difference formula. 7 1 L2

2. a) Use Lagrange interpolation to fit a polynomathe following data.
X 0 1 3 4

y 12 0 6 12

Hence find f (1.5) and f(5).

b) Using Gauss backward difference formula, fin8l) yom the following
table:

X: 0 5 10 15 20 25 7 1 L2

Y: 7 11 14 18 24 32

c) Using sterlings formula find Y. given 7 1 L3
Y20=512, ¥ 5,=439, y,, =346, Y, =243

Il & IV Semester Syllabus 2015-2016 4



Department of Automobile Engineering

UNIT- I
3 a).Given the data
X -2 -1 |0 |1 2 3 6 L3
y 0 0 6 |24 |60 120
Computey (2) andy (4)
b) Find the f (6)from the following data
X: 0 2 3 4 7 8
7 L3
Y: 4 26 58 112 466 922
using Newton’s divided difference formula
¢) The table below reveals the velocity v of a bddying the specific
time t, Find the acceleration at t=1.1 7 L3
t: 1.0 1.1 1.2 1.3 14
v:43.1 477 521 56.4 60.8
% rd
4 a) Find the approximate value f)(/ cosd dé by Simpson’% rule by | o L2
0
dividing [O, 72/2] into 6 equal parts.
b) Use Boole’s formula to comput§ e dx 7 L2
0
¢ xdx . .
c) Evaluate'[l_}_ > by Weddle’s rule taking seven ordinates and hernce
X
0
find log, 2. 7 L2
UNIT- 1l
5. (@) If f(X)=x(2rm—x) in & x < 21, obtain the Fourier series of f(x) 3| L2
(b) Find a Fourier series i|[|— 7, n] to representf (X) = x— ¥. 3l L2

Hence deduce tha]%t——?lz+?l—%+ = ;_7;

Il & IV Semester Syllabus 2015-2016




Department of Automobile Engineering

£(x)= T, Osx<1
(c) Draw the graph of the function n(2 - x), 1< x<2 and Express f(x) as a 3|13
Fourier series
, . : 0,0<x<I 3|L2
6 (a) Obtain the complex Fourier seriedf t()f() = over [0, 2I] .
a,l<x<2
(b) Find the cosine half range series fiofx) = x(I — x); 0< x</| 3l Ls
(c) Express y as a Fourier series up to the trardhbnic given the following data:
X 0 ™3 23 | T 43 | 5W3 | 2n 3|L3
y 1.98 1.30 1.05 1.30 -0.88| -0.25 1.98
UNIT- IV
. . 1-x° | xka .
7. (a) Find the Fourier transform &fx) = { Ix] and hence find
O[xpa 6 L2
the value ofjwdx
0 X
(b) Find the Fourier sine transform of f(xp=and hence evaluate
2 xsinmx 7 L2
[N
o 1+Xx
(c) Solve the integral equatio.ﬁf (X)cosaxdx=¢e™?. 7 L3
0
8. (a) Obtain the Z-transform of cogrand sin 16 6 L1
2
+
(b) Compute the inverse Z-transform-ef 32” +2z 7 L2
5z-1) (bz+2)
(c) Solve by using Z-transformsy,,, + 2y,,, + Y, =nwith 7 L3
Yo =0=y;.
UNIT-V
9 (a). Form the partial differential equations hynenation of arbitrary 6 L1

Il & IV Semester Syllabus 2015-2016




Department of Automobile Engineering

function in f (x* +2yz y® +2xz ) =0.

(b). Solve by the method of separation of variak?,\k%sLl +g—u =3u
X oy
given thatu(0, y) = 2e”.

(c). Solve{mz—ny) p+ (nx—=1z)g = (ly —mx).

10 (a) Find the various possible solutions of the dimensional heat
. du _ ,0% . .
equatlona =cC y by the method of separation of variables

2 2
(b) Solve the wave equ;:lti(}(?gt—iJ =c? % subject to the conditions
X

u(0,t) =0, u(l,t) =0 for t = 0 and u(x,0)=0,

%(X,O):x(l -X),0<x<|.

10

10

L3

L2

L3

L3
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Department of Automobile Engineering

Course Title: MECHANICS OF MATERIALS
Course Code: P15AU32 | Semester: Il L:T:P:H: 4:0:0:4 | Credits: 4
Contact Period-Lecturer: 52Hrs,: Exam: 3Hrs Weightage:CIE:50%; SEE:50%

Prerequisites: Engineering Mathematics — (I & Il), Engineering éhanics
Course Learning Objectives (CLOS)
This course aims to
1. Classify different types of stresses, strain arfdrd@ations induced in the mechanical
components due to external loads.
2. Determine stresses in composite bars, thermaksisesnd principal stresses in simple
20 elements.
3. Draw Shear Force Diagrams and Bending Moment Diagréor different types of
loads and support conditions.
4. Compute and analyze bending and shear stressetefiactions induced in beams.
5. Determine stresses in thin and thick cylinderssitoral stresses, and Analyze
buckling phenomenon in columns.
Course Content
Unit -1
Simple stresses and strainsStress, types of stresses, Strain, Saint Venapritisiple, stress-
strain diagram for mild steel, working stress, fretress, factor of safety, Hooke's law,
modulus of elasticity, strain energy due to graguapplied load, proof resilience,
longitudinal strain, lateral strain, poison ratsxess strain analysis of bars of uniform cross
section, stepped bars, bars with continuously wagrysection, principle of superposition.
Modulus of rigidity, volumetric strain, expressidor volumetric strain, bulk modulus,
relation among elastic constants. 10hrs
Unit-2
Compound bars: Stress analysis of composite bars. Thermal stressasiform and
compound barsCompound stressesPrincipal planes and stresses, planes of maximum
shear stress in general two dimensional systemhby’Mwocle diagram. 10 hrs
Unit -3
Shear force and Bending moment diagramsTypes of beams, loads and supports. Shear
forces and bending moments, sign conventions,ioakttip between load intensity, shear
force and bending moment. Shear force and bendmment diagrams for different beams
subjected to concentrated loads, UDL, UVL and ceupl 12 hrs
Unit-4
Bending and shear stresses in Beam3heory of simple bending, assumptions in simple
bending, relationship between bending stressesaahds of curvature, relationship between
bending moment and radius of curvature, sectiomutus, moment of resistance of a
section. Bending stresses in beams of uniform @ecthearing stresses in beams, shear
stress across rectangular, circular, | and T sest{@omposite beams are not included and
moment of inertia to be supplied for numerical problems).
Deflection of Beams: Introduction, relation between slope, deflectiond aradius of
curvature. Macaulay’s method for cantilever andpdynsupported beams with point load and
UDL. 10 hrs
Unit -5
Thin and thick cylinders: Types of cylinder, stresses in thin cylinder - Hsopnd
longitudinal stress, changes in dimensions of dgin(diameter, length, volume). Thick
cylinders subjected to internal and external pressuyCompound cylinders not included).

Il & IV Semester Syllabus 2015-2016 8



Department of Automobile Engineering

Torsional stressesintroduction to torsion, pure torsion, assumptjaderivation of torsional
equation, polar modulus, torsional rigidity, amatque transmitted by solid and hollow
circular shafts. G@lumns and struts: Introduction to Columns, Euler's theory for axially
loaded elastic long columns, Euler's equation folumns with different end conditions,
Rankine’s formula. 10 hrs

=

Text Books:

S. S. Bhavikatti, “Strength of Materials”, Vikaskgization House-pvt Itd"? edition.

Dr. B.C. Punmia, “Mechanics of Materials”, Ashok idar Jain and Arun Kumar Jain,
Laxmi publications, New Delhi. 2002

Dr. R. K. Bansal , “Strength of Materials”, Laxmilgication, New Delhi

References:

W.A. Nash, Sehaum’s Outline Series, “Strength ofévials”, Fourth Edition 2007.
Ferdinand P Beer ,E Russell Johnston, JR., JoheWd)f adapted by N Shivaprasad
& S Krishnamurthy, “ Mechanics of Materials”, TatieGraw-Hill

James M. Gere, Stephen P. Timoshenko, “Mechanit4atérials”, CBS Publishers and
Distributers Delhi.

Course Outcomes
After learning all the units of the course, the stdent is able to
Classify different types of stresses, strain anfbrd@ations induced in the mechanical
components due to external loads
Determine stresses in composite bars, thermalssseand principal stresses in simple 20
elements
Draw Shear Force Diagrams and Bending Moment Dmagrfar different types of loads
and support conditions.
Compute and analyze bending and shear stressetefiactions induced in beams.
Determine stresses in thin and thick cylinderssitoral stresses, and Analyze buckling
phenomenon in columns.
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Department of Automobile Engineering

Course Title: Thermodynamics
Course Code:P15AU33 Semester:lll L:T:P:H -4:0:0:4 | Credits: 4
Contact Period-Lecturer: 52Hrs,: Exam:3 Hrs| WeightageCIE:50%; SEE:_ %
Prerequisites: Engineering Physics, EngineerinthBlaatics-I
Course Learning Objectives (CLOS)

This course aims to

1. Define and understand the concepts of Energy irergérand Heat and Work in

particular

Apply the concepts of thermodynamics to steadylarsieady flow processes.

Understand the basics of heat engine and heat puamss second law of

thermodynamics and corollaries.

4. learn and understand necessity of applied thermadigs and air standard cycles and
Demonstrate ability to make use of air standardecgad able to use reciprocating air
compressor Students will be able to use reciprogatir compressor.

5. Get exposure to different types of refrigerants tredr desirable properties and vapor

absorption and vapor compression refrigeration,ofisharts.

w N

Unit — |
Fundamental Concepts & Definitions:-

Definition of Thermodynamics. Microscopic and Mastopic approaches to the
study of thermodynamics. Definitions of System $eld system) and Control Volume (open
system) with examples. Definition of thermodynanpioperty, Intensive and extensive
properties, thermodynamic state, process, quasi-sf@ocess, thermodynamic cycle.
Thermodynamic equilibrium; definitions of thermahemical and mechanical equilibrium.
Zeroth law of thermodynamics, Concept of Tempemtutlypes commonly used of
temperature scales and relation between them. Tdaymamic definition of work, sign
convention and examples to illustrate the definitf work. Work done at the system
boundary, process equation and expressions for damk in different processes. Definition
of heat and sign convention. Comparison of work hedt. Simple numerical problems on
work and heat transfer only. 11 hrs

Unit -1
First Law of Thermodynamics:
Statement of the First law of thermodynamics foclased system undergoing a cyclic
process. First law thermodynamics for a changeaté ©f the system and concept of energy.
Energy as a property of the system and its sigmfie. Internal Energy, Enthalpy and
Specific heats. Simple numerical problems on systenadergoing closed process.
Steady flow process, First law applied to steaayvflprocess, derivation of steady flow
energy equation and its applications to steady fwacess. Simple numerical problems on
systems undergoing steady flow process. 10 hrs

Unit — 11l
Second Law of Thermodynamics:
Thermal reservoir. Source and sink. Heat enginat piemp and refrigerator, their: schematic
representation, efficiency and coefficient of pemance. Kelvin — Planck and Clausius
statement of the Second law of thermodynamics auivalence of the two Statements of
second law. Definition of perpetual motion machionéd kind with example. Reversible and
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Irreversible processes, factors that make a praoes®rsible. Reversible heat engine-Carnot
Cycle and expression for efficiency of Carnot cyc&mple numerical problems on heat
engines and heat pumps. 10 hrs

Unit — IV
Air Standard Cycles. Carnot CyVVcle, Otto Cycle, and Diesel Cycle,ithev and T-S
diagrams, description, expression for efficien@ed definition of mean effective pressures.
Comparison of Otto and Diesel cycles.
Reciprocating Air Compressors Operation of a single stage reciprocating air jg@8asors,
Work input using p-v diagram and steady state flamalysis, Effect of clearance and
volumetric efficiency, Adiabatic, isothermal and chanical efficiencies, Multistage
compressors, saving in work, expression for optimoi@rmediate pressure. Imperfect inter
cooling. 10 hrs

Unit -V
Refrigeration and Air Conditioning : Introduction, Heat Engines and Heat Pumps, Pressu
enthalpy diagram. Vapour compression refrigeratiopstems, description, analysis,
refrigerating effect, capacity, power required,tsirof refrigeration, and COP. Properties of
atmospheric air: Dry Air, Relative Humidity, Specithumidity, degree of saturation, dry
bulb and wet bulb temperature. Psychometric Chad Bsychometric Process: Sensible
heating or cooling, cooling and dehumidificatiomaling and humidification and adiabatic
mixing of two streams. 11 hrs

Text Books:
1. P .K. Nag, Basic and Applied Thermodynamics, Tat&Gkaw Hill, 3rd Edi. 2006
2. R K Rajput, Engineering Thermodynamics by , Laxmibkations Pvt Ltd
Reference Books:
1. Spalding and Cole, Engineering Thermodynamics, &EBition.
2. Prakash and Gupta, Engineering Thermodynamics
3. Yunus A, Thermodynamics — An engineering appro&eanegal Tata McGraw Hill
4. Van and Wylen, Introduction to Classical Thermodyies

Course Outcomes
After learning all the units of the course, thedgtot is able to

1. Define and understand the concepts of Energy irergérand Heat and Work in
particular

2. Apply the concepts of thermodynamics to steadywarsieady flow processes.

3. Understand the basics of heat engine and heat puamols second law of
thermodynamics and corollaries.

4. learn and understand necessity of applied thermadigs and air standard cycles and

Demonstrate ability to make use of air standaydlecand able to use

reciprocating air compressor Students will be atde use reciprocating air
compressor.

5. Get exposure to different types of refrigerants #oair desirable properties and vapor
absorption and vapor compression refrigeration ofigharts.

Il & IV Semester Syllabus 2015-2016 11



Department of Automobile Engineering

Course Title: Material Science and Metallurgy
Course Code: P15AU34 | Semester: Il | L:T:P:H -4:0:0:4 | Credits: 4
Contact Period-Lecturer: 52Hrs,: Exam: 3Hrs | Weightage:CIE:50%; SEE:50%
Prerequisites: Engineering Physics, Engineering Chemistry, Meatgaf materials
Course Learning Objectives (CLOS)
This course aims to

1. Explain the different crystalline structure of theetals and imperfection associated
with them.

Explain the laws governing the diffusion phenomand factors affecting them.
Explain the behavior of the materials when subptbemechanical

forces.

Describe the phenomena of fatigue and creep inlgneta

Describe the solidification process in metal cagtin

Explain the concept of phase transformation duengperature in alloys.

Explain physical properties and microstructuregrah based on percentage of carbon
present

8. Explain the types of heat treatment methods forateetnd its affect on the mechanical
properties

9. Explain the different alloys, their properties, qousitions and uses.

10. Discuss different types of composite materials (RMKC and CMC), their
properties and applications, \

COURSE CONTENTS
Unit-1

Crystal Structure: Fundamental concepts of Unit cell space latticewBis Lattices, Unit
cells for cubic structures and HCP. Study of staglaf layers of atoms in cubic structure and
HCP, calculations of radius, co-ordination numbed &tomic Packing Factor for different
cubic structures, Crystal imperfections — poimmte | surface & volume defects, Diffusion —
diffusion mechanism, Fick’s laws of diffusion hés
Mechanical Behavior: Stress-strain diagram to show ductile and brittehdwvior of
materials, linear and non linear elastic behaviod @roperties, mechanical properties in
plastic range, yield strength, offset yield strémgtuctility, ultimate tensile strength,
toughness. True stress & true strain, Plastic dedtion of single crystal by slip and twinning

6 hrs

w N

N o ok

Unit Il
Fracture: Bonding forces and energies, cohesive strengthatéls — Griffith theory — crack
initiation, growth and crack arrest — Effect of gila deformation on crack propagation —
Factors leading to crack propagation — Cleavageter icrystalline, brittle, ductile fracture,
influence of slip on fracture — Effect of impacatting on ductile material and its application
in forging, etc — 5 hrs
Fatigue: stress cycles — effects of stress concentratine,effect, surface texture on fatigue
— corrosion and thermal fatigue — mechanism ofjtegtifailure
Creep: creep curves — structural change — mechasfisneep deformation. 5 hrs

Unit I
Solidification & Phase diagrams Mechanism of solidification, Homogenous and
heterogeneous nucleation, Crystal growth, Cast Inmsttactures.Solid solutions Hume
Rothary rules- substitutional, and interstitialid@olutions, intermediate phases, Gibbs phase
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rule, construction of equilibrium diagrams, equilim diagrams involving complete and
partial solubility, lever rule 5 hrs
Iron carbon equilibrium diagram: phases in the Fe-C system, Invariant reactionscari
temperatures, Microstructures of slowly cooled Istexffect of alloying elements on the Fe-C
diagram, ferrite and austenite stabilizers. The Tlagram, drawing of TTT diagram, TTT
diagram for hypo & hyper eutectoid steels, effdalmying elements on CCT diagram

5 hrs

Unit IV
Heat treatment of metals: Definition and aims of heat treatment — Annealamgl its types,
normalizing, hardening, tempering, austemperingtengpering with microstructure changes

5 hrs
Surface treatment — Diffusion methods — Carburizing, Nit riding, Gyding — Thermal
methods — flame hardening, induction hardening 5 hrs

Unit V
Engineering alloys: Properties, composition and uses of low Carbondiume and high
carbon steels, Steel designation AISI and SAE design; Cats Irons — gray Cl, White Cl,
Malleable CI & SG CI; Microstructures of Cl. Thght alloys Al, Mg and Ti alloys; Copper
and its alloys, Brasses & Bronzes, Glass, Corrogremention materials 5 hrs
Advanced Materials Composite materials-definition, classificationypés of matrix
materials & reinforcements, fundamentals of producof FRP’'s and MMC'’s, advantages
and application of composites 5 hrs

TEXT BOOKS:

1. Smith, Foundations of Materials Science and &ewjiing- 3 Edition, McGraw Hill, 1997

2. Murthy, Structure and properties of engineeMsgerials, TATA McGraw hill, 2003

Reference Books:

1. William D. Callister Jr.*Materials Science & Engineering- An Introduction”, Wiley
India Pvt. Ltd. & Edition, 2006, New Delhi.

2. Donald R. Askland, Predeep P. Phule Thoms&ssentials of Materials for Science
and Engineering”, -Engineering, 2006

3. James F. Schakel fortintroduction to materials Science for Engineering”, 6" edition
Pearson, Prentice Hall, New Jersy, 2006

Course Outcomes

After learning all the units of the course, the stdent is able to

1. Explain the different crystalline structure of theetals, imperfection associated with
them and laws governing the diffusion phenomena.

2. Apply the knowledge of mechanical behavior to Sebgapropriate material for given
automotive component and the Griffith's criterioar ffracture, fatigue tests and
mechanism of creep.

3. Study the construction and analysis of phase dmagamd Iron-carbon equilibrium
diagram.

4. Apply the heat treatment process knowledge for amjmg physical and mechanical
properties of different types of engineering maieri

5. Discuss different alloys and composite materialsiCP MMC & CMC), their
properties and application in automobiles with ecoit and social concerns.
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Course Title: Manufacturing Process - |

Course Code: P15AU35 | Semester:ll| L:T:P:H -4:0:0:4 | Credits: 3

Contact Period-Lecturer: 52Hrs,: Exam: 3Hrs Weightage:CIE:50%; SEE:50%

Course Learning Objectives (CLOS)

This course aims to

1. Classify various manufacturing processes.

2. Define pattern making. Classification, tools used describe construction of pattern
making. Explain foundry sands, sand preparationtesiihg.
Explain molding processes and Describe core magkiogess.
Discuss different special molding process.
Classify furnaces. Describe working and constructeatures of electric arc furnace
and Cupola.
Discuss steps involved in casting process. Exgieirciple of gating and risering.
Explain arc welding processes. Describe variousliwglprocesses.
Discuss special type of welding.
Summarize metallurgical aspect in welding.
10 Explain welding defects, causes and remedies.
11. Discuss different methods for inspection for casand welding.

s

©oNO

Course Content
Unit — |

INTRODUCTION: Concept of Manufacturing process, its importancissification of
Manufacturing processes. Selection of a procesa pvoduction
PATTERNMAKING : Definition, functions, Materials and tools usemt pattern, various
pattern allowances and their importance. Classifinaof patterns. Construction of patterns,
FOUNDRY: : Introduction, Tools and equipments, Moulding sanidypes of molding sands,
Sand additives, Properties of Molding sand. Saeggmation, Sand testing, 11 Hrs

Unit -1
Molding processes based on sand used and methedsQmes and Core makings, Core
boxes, Typical molding problems.
Binder: Definition, Types of binders used in molgisand.
Additives: need, types of additives used.
SPECIAL MOULDING PROCESS : Study of Molding processes, CO2 molding, Shell
mould, Investment casting, permanent mould castinGravity die-casting, Pressure die
casting, centrifugal casting, Squeeze Casting,hStasting, Thixocasting and continuous
casting 1 Hrs

Unit — I
MELTING FURNACES: Classification of furnaces, Constructional featugesvorking
principle of Electric Arc Furnace, Cupola furnace
CASTING PROCESS: Introduction to Casting process & steps involvedristies of
Automotive components produced by casting prockdsantages & Limitations of casting
process
Principles of Gating: Elements of gating systenpety of gates, gating ratio, function of
risers, types of risers — open and blind riserguebyof defects in Castings, Causes and
remedies 10 Hrs

Unit — IV
WELDING PROCESS: Arc Welding: Principle, Flux Shielded Metal Arc \ang
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(FSMAW), Inert Gas Welding (TIG & MIG) Submerged AwWelding (SAW) and Atomic
Hydrogen Welding processes (AHW).
SPECIAL TYPE OF WELDING: Resistance welding - principles, Seam welding, fitier
welding, Spot welding, projection welding. Frictisrelding and Explosive welding
10 Hrs
Unit—V
METALLURGICAL ASPECT IN WELDING: Structure of welds, Formation of different
zones during welding, Heat affected zone (HAZ),aRaaters affecting HAZ, Shrinkage in
welds & Residual stresses. Weldability and Weldghiésting, Welding defects — Detection
causes & remedy. Principle of Soldering, Brazirifjecent methods and its applications.
Inspection Methods Methods used for Inspection of casting and wejdvisual, Magnetic
particle, Fluorescent particle, Ultrasonic, Radagdry, Holography methods of Inspection.
10 Hrs

Text Book

1. S.K.Hajra Choudhury, A.K. Hajra Choudhury, NirjhRoy, “Elements of Workshop
Technology’-Vol-I-Media Promoters & Publishers Rt ,2006.

2. Dr.K.Radhakrishna, “Manufacturing Process-I”, -Sa@ook House, 5th Ed, 2006

References:

1. Serope Kalpakjain, Steuen.R.Sechmid, “Manufaaguilechnology”,-PearsoBducation
Asia, 5th Ed. 2006.

2. Roy A Lindberg, “Process and Materials of Mawrtifiaing” 4th Edn.- Pearson Edu. 2006.

Course Outcomes
After learning all the units of the course, the stdent is able to

1. Classify various manufacturing processes. Defingepa making. Classification, tools
used and describe construction of pattern makingpléih foundry sands, and
preparation and testing.

2. Explain molding processes and Describe core makirngess. Discuss different
special molding process.

3. Classify furnaces. Describe working and constaicfeatures of electric arc furnace
and Cupola. Discuss steps involved in casting @®cExplain principle of gating
and risering.

4. Explain arc welding processes. Describe variousiigl processes. Discuss special
type of welding.

5. Summarize metallurgical aspect in welding. Explawelding defects, causes and
remedies. Discuss different methods for inspedtiorcasting and welding.
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Course Title: Measurement and Metrology
Course Code P15AU36 | Semesterlll L:T:P:H -4:0:0:4 | Credits: 4
Contact Perioc-Lecturer: 52Hrs,: Exam: 3Hrs Weightage CIE:50%; SEE:_ %
Prerequisites: The student should have undergone the coursesngméering Physics,
Engineering Mechanics, Basic Electrical Engineerargl Engineering Mathematics

Course learning Objectives (CLOS)

1. Describe various standards and measurements adifugrttal quantities.

2. Explain and perform calibration of various measgrimstruments like Comparators and
Angular measuring Instruments.

3. Discuss transducers. Intermediate modifying devacesinterferometer.

4. Explain the measurement of Force, Torque and textnip devices. Calibrate the
instruments to measure force and torque,

5. Describe strain. Pressure and temperature measotre@alibrate the instruments to
measure temperature and pressure.

Relevance of the Course:

1. Facilitate students to calibrate various measunstguments.

2. Provide familiarization with the various gauges amesuring instruments generally
used in industries.

3. Familiarization with measurement systems and relatacepts.

Understanding the use of Instruments in measurement

5. Measurements & Metrology is a fundamental coursd&ih Automobile Engineering
program, where student learn necessary and apphsatf measurement and metrology,
different standards of measurement. The coursesdghve students an understanding of
characteristics and fundamental elements of meagsyistem.

6. The course gives the students an understandingirafiles of various measurements
like force, torque pressure temperature and strain.

B

Unit — |

Measurements, Measurement Systems and Standards ®fleasurement: Definition,
significance of measurement, generalized measuresystem, definition and concept of
accuracy, precision, sensitivity, Calibration, 8ireld, hysteresis, repeatability, linearity,
loading effect, system response, time delay, errommeasurement, classification of errors.
Definition and objectives of metrology, Standardlefigth- International prototype meter,
Imperial standard yard, Wave length standard, Stgidn of standards, line and end
standard, comparison, Transfer from line standarénd standard, calibration of end bars
(Numerical) 11 hrs

Unit -1l
Comparators and Angular Measurements:Introduction to Comparator, Characteristics,
Classification of Comparators, Sigma comparatoia) ohdicators, optical comparators,
principles, ziess ultra optimeter, Electric andcelenic comparators —principles, LVDT,
pneumatic comparators, back pressure gauges, sol@parators. Bevel protractor. Sine
principle, use of sine bars, sine centre, anglggswnumerical on building of angles)
10 hrs
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Unit — 11l
Transducers, Intermediate Modifying Devices and Ineérferometer: Transfer efficiency,
primary and secondary transducers, Mechanicaliredal; electronic transducers, advantages
of each type of transducers. Mechanical systenigramt problems, electrical intermediate
modifying devices, input circuitry, signal transsiegn (hydraulic transmission, magnetic
transmission, electrical transmission) Clinometer®rinciple of inter-ferometry,
autocollimator, optical flats 11 hrs

Unit — IV
Measurement of Force, Torque, and terminating devies: Principle, analytical balance,
platform balance proving ring, torque measuremgmges of dynamometers prony brake,
Hydraulic dynamometer, Eddy current dynamometer.  eclnical, digital read out
devices, ultra-violet recorders, servo-recordetharde ray oscilloscope, Oscillographs, X-Y
plotters. 10 hrs

Unit -V
Strain Measurement, Pressure Measurement and Tempature Measurement: Strain
gauge, preparation and mounting of strain gaugesige factor, Methods of strain
measurement Principle, use of elastic membeidgédman gauge, Mc leod gauge, thermal
conductivity gauge, (pirani gauge and thermocougdeuum gauge) ionization gauge,
Resistance thermometers, thermocouple, law of theoople, thermocouple circuits,
thermocouple materials, pyrometers, optical pyremet 10 Hrs

TEXT BOOKS:
1. R.K. JAIN, Engineering Metrology - Khanna Publishedew Delhi.
2. R.C. GUPTA, Engineering Precision Metrology - Kharublishers, New Delhi.
3. D.S.KUMAR, Mechanical Measurements and Control {rgigolitan Book Co.Pvt.Ltd,
New Delhi.
REFERENCES:
1. ASTME- Hand book of Industrial Metrology - PHI
2. KJ. HUME, Engineering Metrology - Third (metric)dEon - Kalyani
publishers.
3. BECKWITH, BUCK & MARAN-GONI, Mechanical Measurement Narosa Publishing
House.
4. DOEBELIN, Measurement systems - Application a Des{gth Edition) - McGraw Hill.

Course Outcomes
After learning all the units of the course, the stdent is able to
1. Describe various standards and measurements dcdifiugrttal quantities

2. Explain and perform calibration of various measgrinstruments like comparators and

angular measuring instruments

Discuss transducers, intermediate modifying devacesinterferometer

4. Explain the measurement of force, torque and teatimg devices calibrate the
instruments to measure force and torque

5. Describe strain pressure and temperature measutercaibrate the instruments to
measure temperature and pressure

w
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Course Title: METALLOGRAPHY & MATERIAL TESTING LABO RATORY

Course Code: P15AUL37 | Semester:lll| L:T:P:H -1:0:2:3 | Credits: 1.5

Contact Period-Lecturer: Hrs,: Exam: Hrs | Weightage:CIE:50%; SEE: %

Prerequisites: Chemical composition of the material. Physical amechanical properties of
the material. How these above properties can begdthby different heat treatment process?
How inclusion of heat treatment affects the manwiacg flow chart? Selection of material
for a given application.

Course Learning Objectives (CLOS)

This Course aims to

1.

2.

Discuss Engineering and Manufacturing Roles, Typke#laterial Processes and get
familiar to the Testing Laboratory.

Compute stresses, strains and various mechaniopefgiies under different loading
conditions, viz. tensile, compression, shear.

Predict the variation in characteristic propertisgh reference to ductility and
brittleness of materials before and after heatrneat.

Determine the behaviour of the material subjectetigh rate of sudden loading so
as to find the energy required for the plastic dettion.

Determine the wear coefficient for the given mateiand conclude the nature of wear.
Prepare the sample for microstructure examinaimentify the structure and perform
image analysis.

PART-A

Preparation of specimen for Metallographic exatnmaof engineering materials a
study the microstructure of plain carbon steell sbeel, gray C.I, SG iron, Brass, Bronze.

Study and demonstration of different Heat treatm@mninealing, normalizing,hardeni
and tempering of steel & to study their Rock-weltdness.

Study and demonstration of
a) Fatigue test
b). Ultrasonic flaw detector
c). Magnetic crack detector
d). Dye penetrate testing

PART-B

HBOoNO O K

= o

Tension test and compression test on mild steetastiron

Bending Test on mild steel and timber

Torsion tests on circular sections

Hardness test on mild steel, cast iron, aluminiten e

Shear test on mild steel

Test on helical springs- Determination of springdulas and rigidity modulus
Impact test (Charpy and Izod) on cast iron and stéet|

Experiment on wear study

Reference Books
1. Material Science by K.M. Gupta
2. Material Science by Raghavan .S
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Course Outcomes (COs)
At the end of the course the student is able to:
1. Prepare material specimen for metallographic studiel recognize
the micro structural features of material.
Determine the mechanical properties of differentemals
Determine the wear coefficient of material

hwn

specimens
5. Demonstrate fatigue test.
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Course Title: Foundry And Forging Laboratory
Course Code:P15AUL38 | Semester: Il| L:T:P :H -1:0:2:3| Credits: 1.5
Contact Pericd-Lecturer: Hrs,: Exam: HrsWeightage:CIE:50%; SEE: %

Prerequisites: Basics of Manufacturing Processes and their dieag8on, like Sand
Moulding, Sand and die Casting Forging and Forgirggess at smith's shop

Course Learning Objectives {CLOs}
This Course aims to

1. Know and explain about Preparation of sand speas for conduction of various tests and

sketching of the same - L 1 ,L.2

2. Know and explain about various Testing of Montgdsand and Core sand sketching of the

same-L1,L2

3. Know about Use of Different foundry tools andhet equipments and explain,
sketching of the same -L1 ,L2

4. Practice and prepare moulds using two mouldmgb using patterns or without pattern
(Split pattern, Match plate pattern and Core boxés)

5. Apply the knowledge by preparing one castinguhum or cast iron-
Demonstration only) - L3

6. Know about Use of Different Forging tools anchest equipments and explain,
sketching of the same -L 1 ,L.2

7. Practice and prepare minimum three forged mouteislving upsetting, drawing and
bending operations - L3

8. Apply the knowledge by preparing at least ongyifg model by using Power

Hammer- L3

Part-A

1. Testing of Moulding sand and Core sand
Preparation of sand specimens and conduction dbtlwsving tests:
» Compression, Shear and Tensile tests on Univessa $esting Machine.
* Permeability test
* Core hardness & Mould hardness tests.
* Grain fineness number test (Sive Analysis test)
* Clay content test.
* Moisture content test

2. Foundry Practice

Use of foundry tools and other equipments.

Preparation of moulds using two moulding boxes gigatterns or without patterns. (Sq
pattern, Match plate pattern and Core boxes).

Preparation of one casting (Aluminum or cast iramidnstration only)

Part -B

3. Forging Operations

Preparing minimum three forged models involving etpsg, drawing and bending

operations.
Out of these three models, at least one modelbg forepared by using Power Hammer.

Text Books:
1. Hajra Choudhary S. KBose S. K.Hajra Choudhary A. K.Elements
of Workshop Technology 2007 Media promotors and publishers pvt. Limia@ S
Raghuwanshi, Course in Workshop Technology, Dhafatand Company(P) Limited,
2009

S.

t
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Reference Books:

1. R.kJain Production Technology, Khanna Publ., 2012

2. W. A. J. ChapmanWilliam Arthur James ChapmaWorkshop Technology,Edward
Arnold, 1975

Course Outcomes
After learning all the units of the course, the stdent is able to

1. Know and explain about, Preparation of sand spewsni@ conduction of various tests,
various Testing of Moulding sand and Core sand ldse of Different foundry tools
and other equipments and sketching of the samé 1P

2. Practice and prepare moulds using two moulding $ax&ing patterns or without
patterns. (Split pattern, Match plate pattern awmde(oxes) Apply the knowledge by
preparing one casting (Aluminum or cast ironDem@tgtn only) - L3

3. Know about Use of Different Forging tools and othegiuipments and explain,
sketching of the same Practice and prepare minirttuge forged models involving
upsetting, drawing and bending operations. Appé/ khowledge by preparing at least
one forging model by using Power Hammer -L 1 ,L2, L
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Course Title: Aptitude and Reasoning Development - BEGINNER. (A3D

Course Code :P15HU39 Semester 1l L-T-P:0-0-2 Credits: NA

Contact Period: Lecture:32 Hrs, Exam: 3 Hrs Weightage CIE:100% - [P/NP]

Prerequisites: Basics of mathematics.

Course Learning Objectives (CLOS)

This course aims to

1. Solve the mathematical calculations easily and kyicising the methods of vedic

mathematics.

lllustrate different examples to learn about petages effectively.

Compare the different types of series.

Explain the logic behind solving problems underesesuch as A.P.,G.P.,H.P.

Explain divisibility rules, properties of differetitpes of numbers.

Explain methods to find the number of factors amah ®f factors.

Analyse the concept of power cycle, and find lagit édnd last two digits.

Solve problems involving simple equations and iraditjes.

Explain Componendo, Dividendo, Invertendo, Altemhe@mnd other terms related to ratio

and proportion.

10.Explain the concepts behind the logical reasonimglufes such as arrangement, blood
relations and directions

©COoNoOO,WN

Course Content
Unit — |

Sharpen your axe!!

Vedic mathematics:

Viniculum and de- viniculum, subtractions using iginium .Nikhilum multiplication: For
numbers close to base values, multiplication of tanydigit numbers or three digits number
using criss cross method. Finding the square, squat, cubes , cube root of two digit and
three digit numbers quickly. Approximation in mplication and division. Checking the
answer using digital sum method

Percentage calculations and ratio comparison:

Percentage calculations Percentage rule for calculating , percentage valiresugh
additions, percentage— fraction table, approxinmatio calculating percentages. Application
based problemd$Ratio comparison: calculations method for ratio compressions: 1.dtoss
multiplication method, 2. percentage value compoessmethod 3. numerator and
denominator percentage change method. Method floulaéing the value of percentage
change in the ratio. Application based problems. 8 Hrs

Unit — 11
Analytical Reasoning 1: series
Number series:Standard patterns of number series, pure seriefgcpsquare, square cube,
prime, combination of this series. Difference sgrigtio series, mixed series, geometric
series, two-tier arithmetic series, three-tier hamietic series, change in the order for
difference series, change in the order for ratreesesample company questions.
Letter series Alphabet and Alphanumeric series, finding the nmigsierm based on logic
learnt in number series module, continuous patsames, correspondence series. sample
company questions.
Picture series :image analysis, addition deletion rotation or nfiodtion of lines or shapes.
Understanding the symmetry of the image. Mirror gmaanalysis. sample company
guestions. 6 Hrs
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Unit — 11l

Number system:
Introduction, Integers: Remainder zero concept, Odd and Even Integersativegand
positive integers, power numbet, @roperties of a perfect square numidaime number:
General method to identify the prime number, progerof prime numbers. Euler's number.
Factorial number: Wilson’s theorem, important results on factorialvisor: number of
divisors, sum of divisors, number expressed aptbduct of two factors.
Divisibility rules: divisibility of a whole number by a whole numbeiyidibility of an
expression by an expressiolNlodulus concept: divisibility rules in modulus, rules of
operations in modulusFinding one remainder: One divisor, remainder ofal- k",
remainder for more than one divisor.
Unit digit: Concept of power cycle, finding last two digitdumber of trailing zeroes.

6 hrs

Unit — IV

Simple equations, Ratio Proportions and Variations:
Simple equations:Linear equations-Linear equations in one varialear equation in two
variables, Different methods of solving linear egwas in two variables— Method of
elimination, Method of substitution, Method of csasultiplication. Format of equations that
can be converted to linear equations, Linear egnatof three variables, Inequalities and its
properties. Advanced problems on Simple equatiags. problems.
Ratio Proportions and Variations: Understanding the meaning and difference between
ratio, proportion and variation. Properties of gatComparison of more than two quantities,
Proportion, Properties of proportion - ComponenBaidendo, Invertendo, Alternendo.
Continued proportion, Mean proportion. VariatioBirect variation, Indirect variation, Joint
variation, Short cut methods to solve problems amation. 6 hrs

Unit—V
Building the fundamentals of logical reasoning:
Arrangement:
Approach to tackle questions, Different types mwaagement— Linear arrangement, Circular
arrangement. Selection, Double line map. Possilblgsvef arrangement— Words or numbers,
left side only, right side only, left right altetieaincreasing or decreasing order, interchange
vs push, Strategy for solutions— some tips for kjalmswers, general strategy.
Directions :
Basics. Pythagorean theorem, Pythagorean tri@elsjng problems for practice.
Blood relations :
Some typical relations that we come across, faindg, Structuring the given problem step
by step. Suggested methods— Backtracking, draveimgly tree. Problems on blood relations
and professions. 6 hrs

Reference Books:

The Trachtenberg speed system of basic mathemptibBshed by Rupa publications.
CAT Mathematics by AbhijithGuha. published by Pektning private limited.
Quantitative aptitude by Dr. R. S Agarwal, publidhey S.Chand private limited.
Verbal reasoning by Dr. R. S Agarwal , publishedSbyChand private limited.
Quantitative aptitude for CAT by Arun Sharma, psbéd by McGraw Hill publication.
Analytical reasoning by MK Pandey BSC PUBLISHIN@®VT.LTD

QA WNE

Il & IV Semester Syllabus 2015-2016 23



Department of Automobile Engineering

Course Outcomes

After learning all the units of the course, the stdent is able to:

1. Solve mathematical calculations in less duratiomgared to the conventional method.
L2

2. Give examples for AP, GP and HP and differentiatsvben them. L1

3. Apply divisibility rules , power cycle method andaduate the significance of the number
system module. L2

4. Point out the errors in the problems concerningjurdities and solve simple equations
and problems based on ratio, proportion and vanati5

5. Solve the problems based on blood relations, daestand arrangement. L4
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Course Title : Additional Mathematics-I
(A Bridge course for Diploma qualified studentdibfSem. B. E.)

Course Code :P15MADIP31 Semester :lli L:T:P:H: 2:2:0:4 Credits: NA

Contact Period: Lecture: 52 Hrs, Weightage: CIE:100%, [P/NP]

Course contents
UNIT -I
Complex Trigonometry: Complex Numbers: Definitions & properties. Modsilland
amplitude of a complex number, Argand’s diagram;NDmvre’s theorem (without proof).
Roots of complex number - Simple problems.
Vector Algebra: Scalar and vectors. Vectors addition and sutimac Multiplication of
vectors(Dot and Cross products). Scalar and végpbe products-simple problems.

12Hrs

UNIT -lI

Differential Calculus: Review of successive differentiation. Formulae " derivatives of
standard functions- Liebnitz’s theorem(without gjodPolar curves —angle between the
radius vector and the tangent pedal equation- Bmakl Maclaurin’s series expansions-
lllustrative examples. Partial Differentiation : IEts theorem for homogeneous functions of
two variables. Total derivatives-differentiation afomposite and implicit function.
Application to Jacobians, errors & approximations. 10 Hrs

UNIT -l

Integral Calculus: Statement of reduction formulae fsin"x, cosSx, and sifixcosx and
evaluation of these with standard limits-Example3ifferentiation under integral
sign(Integrals with constants limits)-Simple prahke Applications of integration to area,
length of a given curve, volume and surface aresobdis of revolution. 10 Hrs

UNIT-IV
Vector Differentiation: Differentiation of vector functions. Velocity aratceleration of a
particle moving on a space curve. Scalar and vgmort functions. Gradient, Divergence,
Curl and Laplacian (Definitions only). Solenoidaldarrotational vector fields-Problems.

10 Hrs

UNIT-V

Ordinary differential equations (ODE’s): Introductionsolutions of first order and first
degree differential equations: homogene@®ct, linear differential equations of order one
and equations reducible to above types. Applicatioifirst order and first degree ODE’s -
Orthogonal trajectories of cartesian and polar esirWNewton’s law of cooling, R-L circuits-
Simple illustrative examples from engineering field 10 Hrs

Text Book:
1. B.S. Grewal: Higher Engineering Mathematics, Khamulishers, New Delhi, 42Ed.
2012.

References:
1.E. Kreyszig: Advanced Engineering MathematiobnWiley & Sons, 6 Ed., 2007.
2.N.P.Bali and Manish Goyal: Engineering Mathensatiaxmi Publishers,"7Ed., 2007.
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Course Title: Indian Constitution, Human Rights and Professidtthics
(A course for Diploma qualified students of Il Se E.)

Course Code:P15HMDIP310 | Semester Il | L-T-P-H: 2-0-0-0-2 |  Credits: NA

Contact Period : Lecture :26 Hr | Weightage :CIE:100% - [P/NP]

COURSE CONTENT
[. Indian Constitution:

Introductory Part - The preamble, Fundamental sight

Directive principles of state policy - and fundarntamluties

The union executive, union legislature and the mfualiciary

The state executive, state legislature and the ¢ogint in the states

Special provision for scheduled caste and schedtitezbs

Election commission - Functions - Emergency pravisiand amendment of
the constitution

OO WNPE

Il. Human rights:
Aims and objectives to create responsible citizgnshth awareness of human rights and
latest development.

1.
2.

Protection of human rights and protection of humghts act - 1993
Human right - with related to rights of women, dndn disabled, tribal's, aged and
minorities

Professional Ethics:
1. Aims, objects - advantages with national and iragomal, recent development.
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4" SEMESTER

Course Title: Engineering Mathematics-1V
(Common to AU, CV, ME and IP&E Branches)
Course Code P15MAAC41 | Semester4 | L-T-P-H:3-2-0-5
Contact Period- Lecture: 52Hrs.; Exam: 3Hrs| Weightage:CIE: 50%; SEE: 50%

Prerequisites: The student should have acquired the knowledge afin€ering
Mathematics-I, Il and IIl of I, Il and Il semestBtE.

Course Learning Objectives (CLOS):

This Course aims to;

1. Understand the basics of functions of complex \des analytic functions, conformal and
bilinear transformations, complex integration, Ismaface/volume integrals and residue
theorems with their scientific/engineering impodan

2. Solve algebraic, transcendental and ordinary diffeal equations arising in various
engineering flow and design data problems, usingmaerical techniques along with
physical interpretation of the solutions associatét initial/boundary conditions.

3.  Apply the basic tools of statistics to understand/e fitting, moments, skewness, kurtosis,
correlation and regression, for frequency distidng; explore the idea of probability,
probability distributions, required in the analysfengineering experiments

4. Apply the basic concepts of probability distribuisoto understand concept of joint
probability and to find expectation covariance, retation coefficient etc. and to
understand probability vector, stochastic matrex et
Understand iterative methods in linear algebra sashGauss-Jacobi, Gauss -Seidel,
Relaxation and Power method and their practictyuiin engineering fields.

5. Explain functional and extremal of functionals Hideequation and applications of
calculus of variations to the standard variatiqmalblems and basic concepts of reliability
theory including failure laws required in the arsadyof engineering experiments occurring
in engineering fields.

Obtain series solution of essential ODE’s such assBl's and Legendre’s differential
eqguations and understand their scientific/engingeautility

Relevance of the Course:

Engineering Mathematics-IV deals with Complex as@lyHere we understand the basics of
complex variable, analyticity and potential fielttsrough complex potential and conformal
transformations interpret the solution in fluidvil@and electromagnetic problems.

The process of complex integration and series sgtation of functions of complex variables in
field theory and other Engineering applications.

Solving algebraic, transcendental and ordinary ed#ifitial equations arising in various
engineering flow and design data problems.

In Statistics interpretation and analyzing the dé&tang of curves of best fit for experimental
data arising in engineering calculations and amaly'e same by expressing in the form of
regression lines.

Probability distributions and use them in analyzamgl solving engineering problems associated
with probability models

Variational problems used in structural engineeriagrospace, ground water flows and
environmental fluid dynamics, etc

Understand series solution of ODE’s and speciattions in engineering fields.
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Course Content

UNIT-I

Complex Analysis: Introduction to functions of complex variables. Dédfons- limit,
continuity and differentiability. Analytic functian Cauchy—Riemann equations in cartesian
and polar forms, properties of analytic functior$o (proof). Construction of analytic
function: Milne-Thomson method. Conformal transfatran— Definitions Discussion of

transformationsv=2z?, w=e?, w = z+%(z # 0) .Bilinear transformations.

Complex integration: complex line integrals. Cauchy’s theorem, Cauclyfsgral formula.
Taylor's and Laurent’s series (Statements onlyhg8larities, poles and residues. Cauchy’s
residue theorem (statement only). Simple illusteaexamples. 11 Hrs

UNIT-II
Numerical Methods-II: Solution of algebraic and transcendental equatior&isection

Method, Regula-Falsi, Newton—Raphson,Fixed poaration method: Aitken’$\*- process.

- lllustrative examples only.

Numerical solution of ordinary differential equations(ODE’s): Numerical solutions of
ODE's of first order first degree — Introductioraylor’s series method. Euler’s and modified
Euler's method. Runge - Kutta method of IV orderilH&s and Adams predictor and
corrector methods (All formulae without proof). 10 Hrs

UNIT-11I

Statistics: Brief review of measures of central tendency and dispersion. Moments, skewness
and kurtosis. Curve fitting — least square method

y =a+bxy=ax’,y=ab‘and y= ax’ +bx+c.

Prof. Karl Pearson’s coefficient of correlation and lines of regression

Probability Theory: Brief review of elementary probability theory. filbbm variables
(discrete and continuous)-Introduction to prob&pidlistributions — probability mass/density
functions and cumulative probability density funcs — lllustrative examples. Discrete
probability distributions — Binomial and Poissondéstributions. Continuous probability
distributions - exponential and normal distribusdiNo derivation of mean and variance for
all distributions) - lllustrative examples from émgering and industrial fields. 11 Hrs

UNIT-IV

Joint probability distributions and Markov chains:

Concept of joint probability. Joint probability tlibutions of discrete random variables.
Expectation, covariance, correlation coefficientsimple examples. Probability vectors,
stochastic matrices. Fixed point and regular stsitanatrices.

Linear Algebra-1l: Numerical methodgor system of linear equations- Gauss-Jacobi and
Gauss- Seidel iterative methods. Relaxation methetermination of largest eigen value and
corresponding eigen vector by power method. 10 Hrs

UNIT-V

Calculus of Variations: Variation of a function and a functional, extrdmé a functional.
Variational problems — Euler's equation. Applicasoto standard variational problems
including geodesics, minimal surface of revolutidrgnging chain and brachistochrone
problems.

Series solutions of ODE’s and special functionsSeries solution-Frobenius method. Series
solution leading taJ, (x)- Bessel’s function of first kind. Expansions far, (x)and J }/(x).

72
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-simple related examples. Series solutions of Ldges differential equation leading to
P (x)-Legendre’s polynomials. Rodrigue’s formula(No Fjegimple illustrative examples.

10 Hrs
Text Books:
1. B.S. Grewal: Higher Engineering Mathematics, Khafblishers, New Delhi, 42
Ed. 2012.

2. Advanced Engineering Mathematics: - E. Kreyszigw/iley & Sons, 18 Ed.,2011

References:

1. Probability — Seymour Lipschutz, Schaum’s outliegiess, McGraw-Hill publications,
2"! Edition, 2002.

2.  Introductory Methods of Numerical Analysis: - S.S.&stry, PHI, 39 Ed.2000

3. Advanced Modern Engineering Mathematics:- Glyn JarRearson Education Lt@"
Edition, 2011.

Note: - Eachunit containstwo full questions of20 marks each. Students are required to
answerfive full questions choosing at leaste question from each unit.

Course Outcomes
After learning all the units of the course, thedgtot is able to;

1. Explain the concept of analyticity and potentialelds through complex
functional/potential, conformal transformations antkrpret the solution in fluid flow and
electromagnetic problems and describe the prodessnaplex integration and learn series
representation of a function of complex variabtesjdues and poles.

2. Apply the familiarity of numerical methods for solg algebraic and transcendental
equations and demonstrate single-step and mufti-stemerical methods for solving
ordinary differential equations and interpret tb&igon in engineering applications.

3. Apply the knowledge of statistics in interpretatithve data, fitting of a linear and non-
linear curves of best fit for experimental datasiag in engineering calculations and
analyze the same by expressing in the form of sesgva lines. And, lllustrate the concept
of random variables (discrete/continuous) and eelgtrobability distributions and use
them in analyzing and solving engineering problessociated with probability models

4. Define the concept of joint probability of two ramd variables and apply the knowledge
of joint probability distribution in interpreting atla through statistical measure. And,
analyze the notion of higher transition probat@Btithe Markov chain and queuing models
arising in engineering problems for feasible randaants.

Understand the procedure of numerically solvinggdarsystems of linear algebraic
equations and obtaining eigen value and eigen wemiaesponding to a large eigen
vector, with the aid of standard methods of nunafioear algebra.

5. Explain functional and extremal of functionals Hideequation and applications of
calculus of variations to the standard variatigerablems and basic concepts of reliability
theory including failure laws required in the arsyof engineering experiments occurring
in engineering fields.

Obtain series solution of essential ODE’s such a&ssBl's and Legendre’s differential
equations and understand their scientific/engingeutility
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Engineering Mathematics-1V(P15MAACA41)

Time- 3Hrs Max. Marks- 100
Note: Answer any FIVE full questions choosing at last one full question from each unit
Model Question Paper Mark CO’ | Level
S S S
UNIT- |
1 a) If ¢+iy represents the complex potential of an electriostiid
6 1 L2
where ¢ = (x* - y?) +%, find ¢ and also the complex
Xty
potential as a function of the complex variable 7 1 L3
b) Discuss the transformation= z + 5 2%0.
c) Find the bilinear transformation which maps ploénts z=oo, i,0into . L L3
w= -1,-i,1. Also find the invariant points of the transformoat
24
2 (a) Evaluatej (2)>dz along (i) the linex=2y(ii) the real axis up to 26 1 L2
0
and then vertically t@+i .
z+1 . . .
b) Expand f(z)=——————— as Laurent’'s series in the regigng 1 L
) P (2 (z+2)(z+3) J 3
(i) |z| >3 and (i) 2<|z| <3.
e” : .
c) Evaluate |—————dz where C is the circlez =3by Cauch 7 1 L3
) Jer@a 7= 3by
residue theorem.
UNIT-1I
3. a) Using Regula—Falsi method find the approximaget of the equation6 L2
xlog,9x = 1.2 (perform three iterations)
b) Use Newton — Raphson method to find a real odoxsinx+ cosx= (near| 7 L2
x = 7r. Carry out the iterations upto four decimal plackaccuracy.
c) Find the smallest root of the equatiod +2x-2=0, using fixed point / L2
iteration method and accelerate the convergendsitkgn’s A* — method.
4. (a).From Taylor's series method, fingl(0.1) considering upto fourth degree6 L2
term if y(X) satisfies the equatio%z =x-y%,y0) =1
X
b). Using modified Euler's method find y at= 0.2given dy :3X+£ywith
dx 2 7 L3
y(0) =1taking h=0.1. Perform three iterations at each step
c). Apply Milne’s method to computey (L4) correct to four decimal places given
gy =x? +% and the datay(1) =2, y(1.1) =2.2156 y(12)=24649 y(L3)=27514 |7 L2
X
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UNIT- 1

5. a) The first four moments about an arbitraryuedb of a frequency distribution are 6

4, 22, -117 and 560. Find the skewness and kun@sisd on moments.

b) Fit a best fitting parabolg=a+ bx+ cX , by the method of least squares for the

data:

x |2 4 6 8 10
y |3.07 12.85 31.47| 57.38 91.29
c) The following data gives the age of husbarg &nd the age of wifey() in years.

Find the correlation coefficient and hence obtdre tregression lines. Also7

calculate the age of husband corresponding to ofifié years age :
x |36 23 27 28 28 29 30 31 33 35
y |29 18 20 22 27 21 29 27 29 28

6. a) Find the value of k such that the followingtdbution represents a finite

probability Distribution:
x |-3 -2 -1 0 1 2 3
p(x) |k 2k 3k 4k 3k 2k k
Also, find P(x<1),P(x>1)and P(-1< x < 2)

b) The number of telephone lines at an instantimétis a binomial variate with
probability 0.1 that a line is busy. If 10 linesahosen at random , what is the
probability that (i) no line is busy (ii)all linesre busy (iii)at least one line is busy

(iv)almost 2 lines are busy

c) State probability density function of Gaussiamor(nal) distribution. An analog

signal received at a detector (measured in micttsvanay be modeled as

Gaussian random variable with mean 200 and variaB6eat a fixed point of time.

What is the probability that the signal will exce&tD micro-volts?

L1

L2

L2

L2

L2

L3

UNIT- IV
7. a) random variable of X and Y having the follagijoint distribution

Y |-3 2 4
X
1 0.1 0.2 0.2
2 0.3 0.1 0.1
Find (i) Marginal distributions of X and Y (ii))Co{X,Y)
(i) Are the variables X, Y statically independ@nt
b) Define (i) stochastic matrix (i) regular stoshia matrix. Find the uniqu
0 1 0

probability vector for the regular stochastic matfl/6 1/2 1/3
0 2/3 Y3

D

_ F(x,y)= e ) x>0,y20
c) Verify that ' 0 otherwise

two -dimensional probability  function.Evalud®éx<1),P(x<y) and
Pl/2<x<20<y<4)

is a probability density function af7

L2

L3

L2
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8 a) Solve the system of the equations by GausislelSeethod (Perform 3 iterations) 4| L2
X+y+54z=110 27x+6y-z=85 6Xx+15y+2z2=72.
b) Solve the syster@x, +8x, — x; = 24,12x, + X, + X, = 31, 3x, +4x, +10x, =58,
by relaxation method 4|L2
c) Find the dominant eigen value and the correspgnaeigen vector of Az
6 -2 2
-2 3 -1|by Power method taking the initial eigen vect({ﬂﬁ, 1]T 4|13
2 -1 3
UNIT-V
9. a) Find the extremals of the function&(y2 + y?+2ye)dx L2
X
2
b) Solve the variational proble|f1(y2 - y?)dx=0; y(0) =0, y(’—;j =2 L2
0
c) Prove that Catenary is the curve which whentedtabout a line generates L2
surface of minimum area.
10. a) Develop a series solution of the equationx®)y” +xy —y =0. L2
2
b) Solve the Bessel’s differential equatim"nOI 2/ + x%’ +(x*-n%)y=0. L3
X X
L3
c) Expressdx® —2x? —3x+8in terms of Legendre’s polynomials.
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Course Title: Fluid Mechanics
Course Code:P13AU42 | SemesterlV |[L T P H:3 2 0 5 Credits: 4
Contact Perioc-Lecturer: 52Hrs,: Exam: 3HisWeightage CIE:50%; SEE:50%

Prerequisites. Basics of Engineering Mathematics and Engineemieghanics

Course Learning Objectives (CLOS)

This Course aims to

1. Define the properties of fluids and Describe themdmena associated with fluid static
(Pressure and Measurement), Identify, formulate solde engineering problems on fluid
statics

2. Describe the phenomena associated with Hydrodtates(fluid statics). Identify, formulate
and solve engineering problems in fluid statics Badyancy.

3. Explain and derive the conservation laws that govkrid motion, Identify, formulate and
solve engineering problems in Fluid Kinematics &fdid dynamics. Analyze and solve
engineering problems involving fluid flow

4. Explain and derive for fluid motion for laminar floand viscous effects and Define, classify
and compute the effect of compressible fluids enghactical scenario

5. Analyzing and solving engineering problems invogyftuid flow considering major and

minor energy losses and Apply dimensional techradBeickingham Pl Theorem) in fluid
dynamic analysis

Course Content

Unit—1
Properties of Fluids Introduction, properties of fluids, classificai®y viscosity,
thermodynamic properties, Surface tension and @aipyl, Vapour pressure and Cavitation
Fluid Statics - Pressure and its Measuremen#luid pressure at a point, Pascal’s law, pressure
variation in a static fluid, Absolute, gauge, atpiosric and vacuum pressures, simple
manometers, and differential manometers. 10 Hrs

Unit — 2
Fluid Statics - Hydrostatic forces on surfacesTotal pressure and center of pressure, vertical
plane surface submerged in liquid, horizontal plandace submerged in liquid, inclined plane
surface submerged in liquid, and curved surfacensuged in liquid.
Buoyancy and floatation Buoyancy center of buoyancy, meta-center and Hrenéic height,
conditions of equilibrium of floating and submerdsatlies. 10 Hrs

Unit -3
Fluid Kinematics: Introduction, Types of fluid flow, continuity eqtion in one and three
dimension (Cartesian co-ordinate system only), aigloand acceleration, velocity potential
function and stream function for 2D flow and tymésnotion.
Fluid Dynamics: Introduction, equations of motion, Euler’s eqaatof motion, Bernoulli’s
equation from Euler’s equation, Bernoulli's equatfor real fluids Fluid flow measurements -
Venturimeter, Orifice meter, Pitot tube. 11 Hrs

Il & IV Semester Syllabus 2015-2016 80



Department of Automobile Engineering

Unit—4
Laminar flow and viscous effects Reynold’s number, critical reynold’s number, Laian flow
through circular pipe-Hagen poiseulle’s equatiomaminar flow between parallel stationery
plates.
Introduction to compressible flow. Basic equations of compressible flow, Velocitysotind in
a fluid, Mach number, Propagation of pressure wavescompressible fluid, Sonic velocity.

10 Hrs

Unit—5
Flow through pipes: Introduction, loss of energy in pipes, Major Energgsses, Darcy-
Weisbach equation for loss of head due to friciopipes, Chezy’s equation for loss of head due
to friction in pipes, Minor Energy Losses, hydrauradient and total energy line.
Dimensional Analysis Introduction, derived quantities, dimensions dfygical quantities,
dimensional homogeneity, Buckingham]g theorem, Rayleigh’s method, dimensionless
numbers, similitude, types of similitude. 11 Hrs

Text Books:

1. Dr. Bansal.R.K, Fluid Mechanics by, Lakshmi Puétions, 2005.

2. Dr. Jagadishlal, Fluid Mechanics and hydraulicsstidpolitan Book Co-Ltd., 1997.

Reference books:

1. Yunus A, Cenegel, John M,Cimbala,Fluid Mechaniaspndamental & applications, by Tata
MacGraw Hill, 2006.

2. John F.Douglas, Janul and M.Gasiosek and john Aaffésd, Fluid Mechanics Pearson
Education Asia, 8 ed., 2006

3. Kumar.D.S, Fluid Mechanics and Fluid Power Engimeggt Kataria and Sons.,2004

Course Qutcomes
After learning all the units of the course, the stdent is able to

1. Define the properties of fluids and Describe themdmena associated with fluid static
(Pressure and Measurement), Identify, formulate solde engineering problems on fluid
statics

2. Describe the phenomena associated with Hydrodtates(fluid statics). Identify, formulate
and solve engineering problems in fluid statics Bndyancy.

3. Explain and derive the conservation laws that govkrnd motion, Identify, formulate and
solve engineering problems in Fluid Kinematics &fdid dynamics. Analyze and solve
engineering problems involving fluid flow

4. Explain and derive for fluid motion for laminar floand viscous effects and Define, classify
and compute the effect of compressible fluids enghactical scenario

5. Analyzing and solving engineering problems invogyftuid flow considering major and

minor energy losses and Apply dimensional techradBeickingham Pl Theorem) in fluid
dynamic analysis
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Course Title: Manufacturing Process-II
Course Code P15AU43 | Semester IV | L:T:P:H -4:0:0:4 | Credits: 4
Contact Perioc-Lecturer: 52Hrs,: Exam: 3Hr$ Weightage CIE:50%; SEE:509
Prerequisites: The student should have undergone the course emdalts of Mechanical
Engineering, Manufacturing process |
Course Learning Objectives (CLO’S):

This course aimsto:

1. Recognize appropriate parameters in metal cutérglain the Mechanism of chip

2. formation; Merchants circle diagram and Cuttind toaterials.

3. Explain types and causes of tool wear, Estimate lifep Explain Heat generation, Mach
inability and cutting fluids.

4. Explain the working principles of Lathes, planniagd shaping machines. Classification of
Lathes, planning and shaping machines.

5. Classify and explain the working principles of tindy and grinding machines.

6. Explain milling machines, Describe Non-traditiomakhchining processes. Also describe
various Surface finishing processes.

Course Content
Unit |
THEORY OF METAL CUTTING: Single point cutting tool nomenclature, geometry,
orthogonal and oblique cutting, mechanism of clipniation, types of chips, Merchants circle
diagram and analysis, Ernst Merchant’'s solutiongashangle relationship, problems of
Merchant’s analysis.
CUTTING TOOL MATERIALS: Desired properties, types of cutting tool materialsiSS,
carbides, coated carbides CBN, PCD and ceramics 10 hrs
Unit -1l
TOOL WEAR: causes and types of tool wear, effects of cuttiagameters on tool life, tool
failure criteria, Taylor’s tool life equation, pr@ms on tool life evaluationHeat generation in
metal cutting, factors affecting heat generatiorgasurement of tool tip temperature. Mach
inability and factors affecting machinability.
CUTTING FLUIDS : desired properties, types and selection. 10 hrs
Unit -1l
PRODUCTION LATHES: Introduction, principle and working, part of centdathe
specification different operations, definitions gppeed, feed and depth of cut, cutting time
calculation, Calculation of change of gears indhreutting, constructional features of turret and
capstan lathes.
SHAPING AND PLANING MACHINES: Classification, specification, constructional
features, and driving mechanisms. Shaping and pignoperations. Comparison between
shaping and planning, Problems on calculation afiimang time. 10 hrs
Unit- IV
DRILLING MACHINES: Classification, Specification, constructional feas drilling &
related operations, types of drill & drill bit nomaature, machining time.
GRINDING MACHINES: Types of abrasives, bonding process, classificatonstructional
features of cylindrical and surface grinding maekintool and cutter grinder, specification of
grinding wheel, selection of grinding wheel, balagoof grinding wheel. 10 hrs
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Unit-V
MILLING MACHINES: Classification, constructional features of Colummd &Knee type,
types of milling cutters, milling cutters nomenciegd, Fundamentals of the milling process,
milling machine operations, Gear cutting methodsleking and Indexing methods, Simple
problems on Indexing methods.
Non Traditional Machining Processes:Principle and Operation, LBM, Electro Chemical
Machining, AJM and Ultrasonic Machining.
Surface finishing processes:Introduction Lapping, honing, Surface finishing, liBling,
buffing, electroplating, hot dipping, Galvanizingcametal spraying. 12 hrs

Text Books
1. S.K. Hajra Choudhury, A.K. Hajra Choudhury, Naj Roy,’Elements of Workshop
Technology”, Vol-1l, -Media Promoters & Publishd?st. Ltd. 2007
2. R.K.Jain,”Production Technology” -Khanna Pulliicas, New Delhi, 2003.
REFERENCES:
1. Amitabha Ghosh and Mallik,”"Manufacturing Sciehoffiliated East West Press, 2003.
2. G. Boothroyd, "Fundamentals of Metal Machinimgl&achine Tools”- McGraw Hill, 2000.
3. A. Bhatta charya.”Theory of Metal cutting & ptiae”

Course Qutcomes

After learning all the units of the course, the stdent is able to

1. Explain the various mechanisms, calculate the dsgE freedom, explain the various
inversions of four bar chain, single and doubldeslicrank chain.

2. Determine velocity by relative velocity method, atdate the Velocity of different
mechanism, Determine number of Instantaneous cengrd velocity analysis by
Instantaneous centre method.

3. Study various Velocity components in a mechanisetebnine the different component of
acceleration of various links, on different elenseof four bar mechanisms, slider-crank
mechanisms.

4. Classify different types of gears, Explain Spur Geaminology, law of gearing methods of
avoiding interference and Back lash, Derive an esgion for Path of contact, arc of contact,
contact ratio. Calculate the Path of contact, &rcoatact and contact ratio. Explain Simple,
Compound and Epicyclic gear trains, Calculate vgtoratio, tooth load and torque in
epicyclic gear trains

5. Explain cam and follower types, Explain differeotléwer Motions, Construction of the
cam profile. Analysis of tangential cam with rolfetlower and circular arc cam with flat
faced follower.
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Course Title: Theory of Machines
Course Code P15AU44 | Semester IV | L:T:P:H -3:2:0:5 | Credits: 4
Contact Perioc-Lecturer: 52 Hrs,: Exam: 3Hr$ Weightage CIE:50%; SEE:509

Prerequisites: Engineering Mechanics, Engineering Mathematics@neingth of material
Course Learning Objectives (CLOS)

This Course aims to

1. Explain the various mechanisms; calculate the d=goé freedom,

2. Explain the various inversions of four bar chaingke and double slider crank chain.

3. Determine velocity by relative velocity method; a@ahte the Velocity of different
mechanism,

4. Determine number of Instantaneous centres and itektalysis by Instantaneous centre
method.

5. Study various Velocity components in a mechaniseteBmine the different component

of acceleration of various links, on different elamts of four bar mechanisms,

Study klien’s construction to find velocity and ataration in slider-crank mechanisms.

Classify different types of gears, Explain Spur Geaminology, law of gearing methods

of avoiding interference and Back lash, Derive apression for Path of contact, arc of

contact, contact ratio. Calculate the Path of adntac of contact and contact ratio.

8. Explain Simple, Compound and Epicyclic gear tra®alculate velocity ratio, tooth load
and torque in epicyclic gear trains

9. Explain cam and follower types, Explain differealidwer Motions, Construction of the
cam profile.

10. Analysis of tangential cam with roller follower amircular arc cam with flat faced
follower.

No

Course Content
UNIT-I:
INTRODUCTION TO MECHANISMS
Rigid and Resistant bodies, Link, kinematics patlsgrees of freedom, Grubler’s criterion,
Kinematic chain, mechanism, structure, MobilityMé&chanism, inversion, Machine Inversions
of Four bar chain, Single slider crank chain andile slider crank chain.
Quick return motion mechanisms-whitsworth mechasjs@rank and slotted lever mechanisms.
Principle of Straight line motion mechanism — Pedliers Mechanism, Engine Indicator,
Intermittent motion mechanisms- Geneva mechanisinRatchet and pawl mechanism. Toggle
mechanism, Pantograph. 10 hrs
UNIT-II:
VELOCITY ANALYSIS OF MECHANISMS
Introduction to Vectors, Absolute and relative roas, Motion of a link, velocity analysis by
relative velocity method, four-link mechanism, slieccrank mechanism, crank and slotted lever
mechanism. Instantaneous centre, number of |- egnkennedy’s theorem, locating I-centres,
velocity analysis by I-centre method. 10 hrs
UNIT-11I :
ACCELERATION ANALYSIS OF MECHANISMS
Total acceleration of a link, acceleration of anpan a link, acceleration diagram for four bar
mechanism, slider-crank mechanism, coriolis acaét@r component, acceleration diagram for
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crank and slotted lever quick return motion mecsianiklien’s construction to find velocity and
acceleration in single slider crank mechanism. 10 hrs

UNIT-IV:
GEARS AND GEAR TRAINS
Classification & application of different types géars, Spur Gear terminology, law of gearing,
gear tooth profiles, Path of contact, Arc of coht@ontact ratio, Interference in involute gears.
Simple gear trains, Compound gear trains, Epicygar trains, Tabular methods of finding
velocity ratio of epicyclic gear trains. 12 hrs

Unit vV

UNIT-V :CAMS
Types of cams, types of followers, Follower Motionsluding SHM, Uniform velocity, uniform
acceleration and retardation and Cycloidal motidisc cam with reciprocating follower having
knife edge, roller and flat faced follower. Discntawith oscillating follower. Analysis of
tangential cam with roller follower and circulacaram with flat faced followed O hrs

TEXT BOOKS:

1. Rattan S.S. “Theory of Machines” Tata McGraw-Hillldishing Company Ltd. New Delhi
and 2° edition 2005.

2.V P Singh, “Theory of MachinesdPublisher, Dhanpat Rai Publishing Company (P) Leahit
2004.

REFERENCE BOOKS :

1. Thomas Bevan, * Theory of Machines-I", CBS Pubiimas, New Delhi.2010

2. Shigley. J.V. and Uickers, J. J., “ Theory of Magts & Mechanisms” OXFORD University

Press.2004
3. R.S.Khurmi and J.K.Gupta, Theory of Machines S.@hamd Co0.2012

Course OQutComes

1. Explain the various mechanisms, calculate the @sgd freedom, explain the various
inversions of four bar chain, single and doubldeslicrank chain

2. Determine velocity by relative velocity method, QGadhte the Velocity of different
mechanism, Determine number of Instantaneous cen&ied velocity analysis by
Instantaneous centre method.

3. Study various Velocity components in a mechaniseteBnine the different component of
acceleration of various links, on different elenseof four bar mechanisms, slider-crank
mechanisms.

4. Classify different types of gears, Explain Spur (deaminology, law of gearing methods of
avoiding interference and Back lash, Derive an esgion for Path of contact, arc of contact,
contact ratio.Calculate the Path of contact, arcasftact and contact ratio. Explain Simple,
Compound and Epicyclic gear trains, Calculate vgjoratio, tooth load and torque in
epicyclic gear trains

5. Explain cam and follower types, Explain differealidwer Motions, Construction of the cam
profile. Analysis of tangential cam with roller falver and circular arc cam with flat faced
follower.
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Course Title: Computer Aided M/c Drawing
Course Code P15AU45 | SemesterlV | L:T:P:H -2:0:4:6 | Credits: 4
Contact Perioc-Lecturer: 52 Hrs,: Exam: 3Hr$ Weightage CIE:50%; SEE:509

Prerequisites: Basics of Engineering Graphics, Drawing conventiddketching, Navigation
Commands, Graphic interface of Software, StartiegvNDrawing Sheet, Sheet Sizes, Naming a
Drawing, Drawing Units.

Course Learning Objectives (CLOS)

This Course aims to
1. Sketch 2D and 3D drawings manually & using drawsuaftware. Solve Problems on
Sections of Solids resting on their bases and Bkete shape of sections.
Interpret Pictorial views of simple machine part$S&etch Orthographic Projections of
the same.
Distinguish and Sketch Various Thread forms agipestandard dimensions.
Distinguish and Sketch Various Fasteners as pestérelard dimensions.
Sketch Various Keys, Couplings as per the standianénsions
Sketch Various Riveted joints as per the standangiasions
Sketch Proportionate/to scale Automotive Engine mpaments.
Sketch and create 2D & 3D part drawings of differeh Machine components, then
assemble the 3D part drawings to Create an Assemb&w of the complete Machine
component and Create 2D drawings of Assembled wetv required views along with 3D
drawings

n

©ONO Ok~ W

UNIT-1 (2D Only)
Introduction : Review of graphic interface of the software. Reviof basic sketching commands
and navigational commands. Starting a new drawimegets Sheet sizes. Naming a drawing.
Drawing units, grid and snap.
Sections of Solids Sections of Pyramids, Prisms, Cubes, Tetrahedr©Gnses and Cylinders
resting only on their bases (No problems on, axifinations, spheres and hollow solids). True
shape of sections.
Orthographic views: Conversion of pictorial views into orthographicojections of simple
machine parts (Bureau of Indian Standards convesitare to be followed for the drawings)
Hidden line conventions. Precedence of lines. 9 hrs

UNIT-II (2D Only)
Thread Forms: Thread terminology, forms of threads — BSW Thre&dllers thread, 1ISO
Metric thread, square and Acme thread. Conventimmksentations of threads.
Fasteners:Hexagonal headed bolt and nut with washer (assgmaijyare headed bolt and nut
with washer (assembly). Types of Bolt heads, speéges of nuts, locking of nuts, Studs, set
screws, grub screws. 8 hrs
UNIT-I11(2D Only)
Keys and Couplings: Types of Keys, Split Muff coupling, flanged coumi (un-Protected and
Protected type), Pin type flexible coupling, Oldhsrmoupling and universal coupling (Hooks’

Joint)
Riveted Joints lap joints- single and double riveted lap joirdsit joints with single/double
cover straps (Chain and Zigzag, using snap heatsjiv 9 hrs
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UNIT-IV(2D Only)
Automotive Components Clutch lever, Spark plug, IC Engine valve, Vatappet lever, crank
lever, rocker arm, Cylinder liner, Cylinder and fDgler head of two stroke petrol engine, Crank
shaft and cam shatft, stub axle. 8 hrs
UNIT-V(2D and 3D)
Assembly Drawings
Assembly drawing of following machine parts (3D tgao be created and assembled and then
getting 2D drawing with required views, along watQ part drawings).

1. Plummer block (Pedestal Bearing) 2. Piston, Cdnecting rod
4. Screw jack 5. Fuel Injector 6. Clutches (Senghd multi Plate) 18 hrs
Text books

1. K.R. Gopala Krishna Machine Drawing, SubhashliPation, 2013
2. R.B.Gupta, Automobile Engineering Drawing, ,Yaa®Prakashan, New Delhi, 2000.
3. N.D.Bhat & V.M.Panchal Machine Drawing, 2011
Reference Books
1. VTU, A Primer on Computer Aided Machine DrawinBublished by, Belgaum, 2007
2. S. Trymbaka Murthy, A Text Book of Computer Addelachine Drawing, , CBS Publishers,

New Delhi, 2007
3. Sidheshwar, Machine Drawing, Tata McGraw-HilewDelhi, 2001

Course Qutcomes

After learning all the units of the course, the stdent is able to
1. Sketch 2D and 3D drawings manually & using drawing softvaiSolve Problems
onSections of Solids resting on their bases andclskeue shape of sections. Interpret
Pictorial views of simple machine parts & Sketchh©graphic Projections of the same.
Distinguish and Sketch Various Thread forms anddfess as per the standard dimensions.
Sketch Various Keys, Couplings and Riveted joistper the standard dimensions
Sketch Proportionate/to scale Automotive Engine poments.
Sketch and create 2D & 3D part drawings of differeh Machine components, then
assemble the same to Create an Assembled vieve abtihplete Machine component and 2D
drawings of Assembled view with required views @aevith 3D drawings.

abrwn
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Course Title: Heat Transfer

Course Code P15AU46 | Semester IV L:T:P:H -3:2:0:5 | Credits: 3

Contact Perioc-Lecturer: 52Hrs,: Exam: Hrs | Weightage CIE:50%; SEE:50%

Prerequisites:
This subject requires the student to know aboutbidigics of engineering mathematics, basic

laws of physics, thermodynamics and fluid mechanic
Course Learning Objectives (CLOS)

This Course aims to
1. Demonstrate and understanding of fundamental mie€iand laws of conduction,
convection, and Radiation modes of heat transfer

Formulate, solve and analyze one dimensional stetady heat transfer,

Formulate, solve and analyze one dimensional wadgtstate heat transfer

Formulate, solve and analyze one dimensional egtksdrfaces

Formulate, solve and analyze one dimensional afitiickness of insulation

Formulate, solve and analyze one dimensional focoadection heat transfer problems
Formulate, solve and analyze one dimensional foeeaction heat transfer problems
Formulate, solve and analyze one dimensional agpiic like flow over flat plate etc.
Understanding of basic principle of heat exchamgelysis and thermal design
Apply laws of radiation heat transfer to solve emgring problems

Demonstrate application of knowledge to relatedfems in an automobile.

POOONOORWN

el

Course Content
UNIT-I

Introductory concepts and definitions: - Modes of heat transfer; Basic laws governing
conduction, convection, and radiation heat transfdrermal conductivity; convective heat
transfer coefficient; Radiation heat transfer coefht; combined heat transfer mechanism.
Conduction - Basic Equations: - General form of dimeensional heat conduction equation in
rectangular, cylindrical and spherical coordinat®iscussion (no derivation) on three
dimensional conduction in rectangular, cylindrieald spherical coordinate systems. Boundary
conditions of first, second and third kinds; lliaive problems on mathematical formulation of
conduction problems 12 hrs
UNIT-II
One-dimensional Steady state conduction: Steady state conduction in a slab, in a cylinder
and in a sphere without and with heat generatigerall heat transfer coefficient for a composite
medium; thermal contact resistance; critical thedsof insulation; Steady state conduction in
fins of uniform cross section long fin, fin withsualated tip and fin with convection at the tip; fin
efficiency; conduction in solids with variable th&al conductivity 12 hrs
UNIT-1I
One-dimensional Transient conduction :- Conduction in solids with negligible internal
temperature gradients (Lumped system analysi®);dfi3ransient Temperature charts (Jeisler ‘s
Charts) for transient conduction in slab, longroyér and sphere; Use of transient temperature
charts for transient conduction in semi infinitdid® Forced Convection - Application of
dimensional analysis for forced convection probler®iysical significance of Reynolds,
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Prandtl, Nusselt and Stanton numbers. Use of vartmrelations for hydrodynamically and
thermally developed flows; use of correlations floww over a flat plate, over a cylinder and
across a tube bundle. 10 hrs
UNIT-IV
Free or Natural convection:- Application of dimensional analysis for freensection-physical
significance of Grashoff number; Use of correlasidor free convection from or to vertical,
horizontal and inclined flat plates, vertical ahdrizontal cylinders. Heat Exchangers: -
Classification of heat exchangers; overall heatdfer coefficient, Fouling and fouling factor;
LMTD and NTU methods of analysis of heat exchangers 10 hrs
UNIT-V
Radiation Heat Transfer :- Thermal radiation; Definitions of various terms disa radiation
heat transfer; Stefan-Boltzman law, Kirchoff's lallanck’s Law and Wein’s displacement law’
Radiation heat exchange between two parallel itefitilack surfaces, between two parallel
infinite gray surfaces; Effect of radiation shieldtensity of radiation and solid angle; Lambert’s
Law; Radiation heat exchange between two finitéases. 10 hrs

TEXT BOOKS:
1) P.K. Nag, Heat Transfer by Tata Mc Graw Hill 2002
2) M Necats Osisik , Heat Transfer- A Basic approagiMic Graw Hill International Ed 1988

REFERENCE BOOKS:

1) Yunus A Cengel, Heat transfer a practical appraatlyeTata Mc Graw Hill 2002.

2) Kreith Thomas, Principles of Heat Transfer by I&agr2001.

3) Frank. P. Incropera and David. P, Fundamentalse#ttdnd Mass Transfer by Dewitt Jhon
wiley and SonsA Ed 1995.

4) Sucec, Heat Transfer by Jaico Book house 2002.

5) Jojo, Heat transfer Jaico Book house 2003

Course Qutcomes

After learning all the units of the course, the stdent is able to

1. understand andformulate to solve problems in fundamentals of three heatstier modes
using basic material properties: thermal condutgtivieat capacity and thermal diffusivity

2. Understand and apply basics of heat conduction: steady and unsteadssdomensional
conduction, with special applications to extendedages with fin design in mind.

3. Understand and apply concepts of convection heat transfer with bothlydical and
empirical approaches.

4. understand anddemonstrateabout the application of heat exchangers

5. Understand and demonstrate fundamentals of radiation heat transfer: explairingcepts
and application to radiations in dalily life.
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Course Title: Fuel Testing and measurement Lab

Course Code P15AUL47 | Semester IV L:T:P:H -1:0:2:3 | Credits: 1.5

Contact Period-Lecturer: 32Hrs,: Exam: 3Hrs| Weightage CIE:50%; SEE:50%

Prerequisites:

1.

Subject requires student to know about

2. Properties of fuel used in | C engines

3. Properties of lubricants used in | C engines

4. Automotive engines operation

5. Use of different instruments used in automotiveustdy/ workshop

Course learning objectives ( CLOS)

A S

Part-A

Determine the properties of any given fuel.

Determine the properties of any given lubricating oil.

Draw a valve timing /port timing diagram for an engine

Determine the coefficient of discharge of venturi meterfioe meter.

Calibrate the instruments used in automobile lab like presgauge, thermocouple,
load cell and micrometer etc.,

Determination of flash and fire point of lubricaginoil using abel pensky martins
apparatus.

Determination of calorific value of solid, liquichd gaseous fuels.

Determination of viscosity of a lubricating oil ngi Redwoods, say bolts and torsion
viscometer.

Valve timing/port opening diagram of an | C engine.

Measurement of areas of irregular figures usingipiater.

6. Determination of compression ratio

Part —B

ogkwnE

Calibration of pressure gauge

Calibration of thermocouple

Calibration of load cell.

Calibration of vernier caliper and micrometer.

Measurement of angle using sine bar/ sine certteve! protractor.
Determination of coefficient of discharge of vemtueter, orifice meter.
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Course Title: M/c shop Practice

Course Code:P15AUL48 | SemesterlV L:T:P:H -1:0:2:3 | Credits: 1.5

Contact Perioc-Lecturer: 36Hrs,: Exam: 3Hrs Weightage CIE:50%; SEE:50%

Prerequisites: The student should have studied Elements of Mechhritngineering and
Manufacturing Processes

Course Learning Objectives:

At the end of the Course the students should be,

1. Student should be able to understand different mactools like Lathe, Milling, Drilling,
Grinding and Shaping machines
2. Student will learn different operations of lathegckhg, Plain turning, step turning, taper
turning thread cutting and knurling- at least thmeedels.
3. Student will able to do calculations of taper tagjithread cutting.
4. Student will able to do operations on Drilling manzh
5. Student will able to do operations on Shaping maelfor two models.
6. Student will learn different operation on millingashine for gear cutting
Part-A
1. Introduction to cutting tools, Machine tools aneearing the layout of machine shop.
2. Preparation of models on lathe involving FacingiriPturning, Taper turning, Step turning.
3. Thread cutting, Knurling.
4. Boring and Reaming operations.
5. Drilling operations.
6. Eccentric turning.
Part -B
1. Machining V Groove Rectangular groove using Shapiaghine
2. Gear Teeth cutting using Milling Machine
Evaluation Scheme
CIE Scheme
Assessmer Weightage in Marks
Calculations 20
Evaluation of model$ 20
Record writing 10
Total 50
SEE Scheme
Semester End Examination (SEE) is a practical éation of three hours duration of 50 marks.
Sl. Marks allotment
No.
1 Procedure angl ONE Question from part A25
Conduction | ONE Question from part B 15
2 | Viva Voce 10
Total Marks 50
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Course Title : Aptitude and Reasoning Development - INTERMEDIATARDI)

Course Code :P15HU49 Semester IV L-T-P:0-0-2 Credits: 01

Contact Period: Lecture: 32 Hr, Exam: 3 Hr Weightage: CIE:50%;SEE:50%

Prerequisites ARDB
Course Learning Objectives (CLOS)

This course aims to

1. Explain proportionality rule, average speed, re@atpeed and concepts in circular track.

2. Explain the application of time, speed distanceatving problems related to races, trains,
boats and streams, and clocks.

Identify the assumptions, analyse the given arguraed evaluate the inference.

Explain the methodology of strengthening or weakgithe given statement.

Explain application of Venn diagrams in solving gegory problems.

Explains the concept of syllogism and providesrttethodology to tackle the problems.
Describes all the important properties of trianglelygons, circle and other geometrical
figures and solve application based questions.

Describe the properties of cone, cylinder, sphembe and cuboid and solve the application
based questions.

9. Differentiates between individual work and grouprkvo

10.Integrates the concept of individual work in sotyproblems related to pipes and cisterns

NoOoh~®

©

Course Content

Unit — 1

Time, Speed and Distance:

Concept of motion and mathematical representatiomation, The rule of proportionality,
Conversion between kmph to m/s, Concept of avesgged and its application in different
scenarios, Relative speed— Importance, applicadiwh observation in day to day life, same
direction and opposite direction, An application afegation in Time speed and distance,
Trains— Different scenarios. Boats and streamsultee® speed, upstream and downstream
concept. Circular motion— Two or three bodies nmggtit the starting point or anywhere in the
track. Races— Concept of head start, solving prablender different constraints. Application of
solving problems under Clocks. 6 hrs

Unit—1I

Analytical reasoning 2: The basics of logic, some informal tigsssumptions- Some standard
categories of assumptions, Where is the assumptioalid?, Forcefulness of arguments
Preliminary screening, Will the results really @l?, Is the result really desirable?, Are the
argument and suggested course of action propddied® ,Evaluating Inferences- A study of
key words, How to avoid confusionEyaluating given course of actior Problem -solution
relation, Fact-follow-up action relationship. 8 Hrs

Unit — 11l

Set theory and Venn diagram:Set builder form, Tabular form, Venn diagram, Typésets,
Operation of sets using venn diagram, Importanp@ries, Algebraic laws of sets, Maxima and
minima in set operation, Venn diagram for four sets

Syllogism: Meaning of syllogisms, Format of problems and staddqualifiers, Concept of
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distribution, Standard question pattern, Applicatad venn diagram to solve problenhsgical
Venn diagrams: Analysis of the given problem and solve it. 6 Hrs

Unit— IV

Geometry and Mensuration:

Theory, straight lines, triangles— theorems, ateees inside triangle and geometric centre,
Special property of an equilateral triangle, Apation of Pythagoras theorem, Congruency and
similarity of triangles, Basic proportionality theon, Polygons, Quadrilaterals, Trapezium,
Parallelogram, Rectangle, Rhombus, Square, Divisigolygons, Circumscribed and Inscribed
polygons, Concyclic points concept, Cyclic quadgtal, Circle— Radius, Area and perimeter,
Arc, Chord, Sector, Segment, Tangent, Secant, Arfeacommon region Solid figures—
Introduction, Classification of a solid, Net of alid, Cuboid, Cube, Right cylinder, Pyramid—
right pyramid, triangular pyramid, Cone—- frustumecdone, Sphere, Combination of solid.
Co-ordinate geometry:

Cartesian coordinate geometry— rectangular coorgiaris, distance formula, Section formula,
Area of a triangle, Centre of gravity or Centroil @ triangle, In-centre of a triangle,
Circumcentre of a triangle, Orthocentre of a triangollinearity of three points, Slope of a line,
Different forms of equations of a straight line,rpEndicularity and parallelism, Length of
perpendicular. 8 hrs

Unit -V
Time and Work:
Relationship between time and work. Importancefiidiency, Conventional method of solving
problems, L.C.M method, Negative work, The spectfase of building a wall, Group work,
Constant product rule, When work is not constaipe$and cistern— Similarity of logic.
4 hrs
Reference Books:
The Trachtenberg speed system of basic mathempitibbshed by Rupa publications.
CAT Mathematics by AbhijithGuha. published by PEé&ining private limited.
Quantitative aptitude by Dr. R. S Agarwal, publidiey S.Chand private limited.
Verbal reasoning by Dr. R. S Agarwal , published®y¥Chand private limited.
Quantitative aptitude for CAT by Arun Sharma, psbéd by McGraw Hill publication.
Analytical reasoning by M.K Pandey BSC PUBLISHIN@®VT.LTD

ogokrwnE

Course Qutcomes (CO)

After learning all the units of the course, the stdent is able to:

1. Solve problems of higher difficulty level with eaisethe following topics— Time , speed and
distance and Geometry. L5

2. Analyze the statements and identify the assumptams infer the results based on the
arguments or premises. L5

3. Apply the concept of L.C.M in the module time an@riw to solve the problems with
comprehension. L2

4. Analyze the concepts in Co-ordinate geometry byiaglpasualization. L4

5. Interpret the logic in the statements of syllogisyncritical thinking and apply venn diagram
for the effectives ways of deriving at the conausiL4
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6. Determine the solutions for complicated problemsseif theory using the concept of venn
diagram. L4
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Course Title : Additional Mathematics-II
(A Bridge course for Diploma qualified studentd\éfSem. B. E.)

Course Code :P15MADIP41 Semester IV L:T:P:H: 2:2:0:4 | Credits: NA

Contact Period: Lecture: 52 Hrs. Weightage: CIE:100%, [P/NP]

UNIT —I
Linear Algebra: Introduction - Rank of matrix by elementary row ogg®ns - Echelon form of
a matrix. Consistency of system of linear equetio Gauss elimination method. Gauss-Jordan
and LU decomposition methods.Eigen values and ergetors of a square matrix. Application
of Cayley-Hamilton theorem(without proof) to comeuie inverse of a matrix-Examples.

10 Hrs
UNIT I
Higher order ODE’s: Linear differential equations of second and higbefer equations with
constant coefficients. Homogeneous /non-homogeneeqgsations. Inverse differential
operators.Solutions of initial value problems. Methof undetermined coefficients and variation
of parameters. Solution of Cauchy’'s homogeneousalinequation and Legendre’s linear
differential equation. 14 Hrs

UNIT Il

Multiple Integrals: Double and triple integrals-region of integraticEvaluation of double
integrals by change of order of integration.

Vector Integration : Vector Integration :Integration of vector furmis. Concept of a line
integrals, surface and volume integrals. Greer8fokes’s and Gauss theorems (without proof)
problems. Orthogonal curvilinear coordinates. 10 Hrs

UNIT —-IV

Laplace transforms: Laplace transforms of elementary functions. Tiamss of derivatives and
integrals transforms of periodic function and unit step fumetProblems only. Inverse Laplace
transforms: Definition of inverse Laplace trangfgr Evaluation of Inverse transforms by
standard methods. Application to solutions of Linddferential equations and simultaneous
differential equations. 12 Hrs

UNIT -V

Probability: Introduction. Sample space and events. Axioms abaility. Addition and
multiplication theorems. Conditional probability #Hustrative examples. Bayes’s theorem-
examples. 06 Hrs

Text Book:
1. B.S. Grewal: Higher Engineering Mathematics, itrePublishers, New Delhi,%2Ed. 2012.

References:
1.E. Kreyszig: Advanced Engineering MathematiofinWiley & Sons, 6 Ed., 2007
2.N.P.Bali and Manish Goyal: Engineering Mathensticaxmi Publishers'7Ed., 2007.
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Course Title : Environmental Studies
Course Code:P15EVDIP41(Q Semester I/l | L-T-P-H: 2-0-0-2| Credits: NA
Contact Period : Lecture :26 Hrs | Weightage CIE:100% - [P/NP]
Prerequisites:
The student should have undergone the course anmoEmental Studies (Code: P15EV19/29)
a) Course Learning Objectives (CLO) :
At the end of the course the students should be able to:
1 Explain the need for Environmental Management
2 Implement standard data like water, wastewateraamglollution.
3 Demonstrate the use of standard data to compahethatfield data.
4 Choose appropriate data to protect environmental.
5 Design environmental amenities based on the needs.
b) Relevance of the Course
Environmental Studies is a foundation course in(BEvironmental Engineering) program, that
builds the program design and implementation coemmet in student through choice of
appropriate areas.
The course aims at developing the understandingatiars in water, wastewater and air
pollution and also the ability to build new ideas.
Course Content
Unit — |
Environment — Definition, Ecosystem — Balanced BEsteam, Human activities — Food Shelter,
Economic and Social Security. Transportation at#sj Environmental impact Assessment,
Sustainable Development. 6 Hrs.
Unit—1I
Natural Resources — Water resources — Availabditgl Quality aspects, Mineral Resources,
Forest Wealth, Material Cycles — ( Carbon, Nitrog@a Sulphur Cycles) Water borne diseases,
water induced diseases, Fluoride problem in drigpkiater. Birs.
Unit— 11l
Energy — Different types of energy, Conventionatl adon-Conventional sources — Hydro
Electric, Fossil fuel based, Nuclear, Solar, geotia, tidal, wind, Biomass and Bio-gas.
Hydrogen as an alternative future source of energy. 5 Hrs.
Unit— IV
Environmental Pollution and their effects. Watedlygeon, Land pollution, Noise pollution,
Public Health aspects. Current Environmental issieésmportance: Population Growth, Climate
change and Global warming — Effect, Urbanizatiowhistrialization. 5 Hrs.
Unit -V
Acid Rain, Ozone layer depletion, Animal HusbandBnvironmental protection — Role of
Government, Legal aspects, initiatives by Non-Gowental Organizations (NGO),

Environmental Education, Women Education. 5 Hrs.
Text Book:

1)Environmental Studies — Benny Joseph — Tata McGidiw 2005

References:

1)Principles of Environmental Science and EngineeringenugopalaRao P, Prentice Hall of India, 2005
2)Elements of Environmental Science and Engineeriltgenakshi P, Prentice Hall of India, 2005
3)Environmental Studies — Anil Kumar D.C, New ageetntitional Publishers, 2007
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