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J.C.BOSE UNIVERSITY OF SCIENCE & TECHNOLOGY,
YMCA, FARIDABAD

VISION

YMCA, Faridabad (erstwhile YMCA
lly and internationally

h transforms the life

J. C. Bose University of Science & Technology,
University of Science and Technology) aspires to be a pationa

imed leader in technical and higher education in all spheres whic

accl
research and character building.

of students through integration of teaching,

MISSION

To contribute to the development of science and technology by synthesizing teaching,

research and creative activities.

|
' « To provide an enviable research environment and state-of-th

e-art technological

exposure to its scholars.

otential to its fullest extent and make them emerge as world

« To develop human p

class leaders in their pro

fessions and enthuse them towards their social

responsibilities.




Department of Electronics Engineering

VISION

To be a Centre of Excellence for producing high quality engineers and scientists
moting cost

& Control

capable of providing sustainable solutions to complex problems and pro
effective indigenous technology in the area of Electronics, Communication
Engineering for Industry, Research Organizations, Academia and all sections of

society.

MISSION

e To frame a well-balanced curriculum with an emphasis on basic theoretical

knowledge as well the requirements of the industry.

e To motivate students to develop innovative solutions to the existing problems for

betterment of the society.

e Collaboration with the industry, research establishments and other academic
msmutnns to bolster the research and development activities.

jal support for culmination of novel ideas into

isciplinary areas and act as a facilitator
through Research, Institute - Industry




About Electronics Engineering pepartment

L. YMCA University of

Seience & Technology, Faridabad) established in 2009, formerly known as YMCA Institute
re of Govt. of Haryana

C. Bose University of Science & Technology, Faridabad (erstwhile

of Engineering, Faridabad, established in year 1969 as a Joint Ventu

and National Council of YMCA of India with active assistance from OVerse
| in specialized field of

as agencies of

West Germany 10 produce highly practical oriented personne
engineering t0 meet specific technical manpower requirement of industries. Electronics
Engineering Department started in 1969 and has been conducting B.Tech. Courses in

Electronics Instrumentation and Control and Electronics and Communication Engineering

of 4-Years duration since 1997. Students are admitted through centralized counseling

pominated by state govt. in lst Year and 2nd year through lateral entry entrance test.

Besides under graduate degree Courses, it is also running M.Tech. Courses in VLSI,

and Electronics & Communication. Department of Electronics

[nstrumentation
Engineering is also
UGC. The Electronics Engineering Department has been well known for its track record of

running Ph.D. Programme. All courses are duly approved by AICTE/

employment of the pass out students since its inception. The Department has good
of 11 laboratories, 10 Lecture Halls and 1 Conference Room beside

faculty with 2 Professors, 4 Associate Professors and 23

infrastructure consisting

members are PhD in various specializations. The
been prepared with active participation from
ser of expert lectures from industry experts for
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PROGRAM EDUCATIONAL OBJECTIVES (PEOS)

1. To prepare students to excel in undergraduate programmes and succeed in industry/

technical profession through global, rigorous education.

7. To provide students with a solid foundation in mathematical, scientific and
engineering fundamentals required to so lve engineering problems and also to pursue

higher studies.

3. To provide students with foundation in skill development required to design,

develop and fabricate engineering products.

4. To inculcate in students professional and ethical attitude, effective communication

skills, teamwork skills, multidisciplinary approach, and an ability to relate
engineering issues to broader social context, additional courses with regard to




PROGRAMME OUTCOMES (POs)

Engineering Graduates will be able to:

1) Engineering knowledge: Apply knowledge of mathematics, science, engineering

fundamentals, and Electronics Engineering to the solution of engineering problems.

2) Problem analysis: Identify, formulate, review literature and analyze Electronics

Engineering problems to design, conduct experiments, analyze data and interpret data.

3) Design /development of solutions: Design golution for Electronics Engineering

problems and design system component of processes that meet the desired needs with

appropriate consideration for the public health and safety, and the cultural, societal and

the environmental considerations.

4) Conduct investigations of complex problems: Use research based knowledge and

research methods including design of experiments, analysis and interpretation of data,

and synthesis of the information to provide valid conclusions in Electronics

Enginecring.

§) Modern tool usage: Create, select, and apply appropriate techniques, resources, and

modern engineering and IT tools including prediction and modeling to Electronics

Engineering activities with an understanding of the limitations.

6) The engineer and society: Apply reasoning informed by the contextual knowledge

to assess societal, health, safety, legal and cultural issues and the consequent

responsibilities relevant to mechanical engineering practice.

7) Environment and sustainability: Understand the impact of the Electronics

Engineering solutions in societal and environmental contexts, and demonstrate the

knowledge and need for sustainable development.

8) Ethics: Apply ethical principles and commit to professional ethics and
ibilities and norms of the Electronics Engineering practice.

9) Individual and team work: Function affectively as an individual, and as a member

or leader in diverse teams, and in multidisciplinary settings in Electronics Engineering.

10) Communication: Communicate effectively on complex engineering activities with

the engineering committee and with society at large, such as, being able to comprehend

and write affective reports and design documentation, make effective presentations in

=23

ce: Demonstrate knowledge & understanding of
nd management principles and apply these to

der in a team, to manage projects and in

s Engineering.

need for, and the preparation and ability to

ng learning in the broadest contest of

OMES (PSOs)

opts in the areas of analog & digital

g :....




4P

—— Grade Grade points Category J
0 1 3

'ﬁzw—_ = <) 10 Outstanding |

% A 3 Excellent 2}
mﬁs.‘ A 8 Very good ]
,_E-S—EH( = - 6 Above average ﬂ
HL@?E 5 | Average |
psmars<as | P a [Fess |
__:559_._-—— E 0 [ Fall =5
G Ab 0 | Absent |

percentage calculation= CGPA * 9.5

SEMESTER WISE SUMMARY OF THE PROGRAMME: B.TECH. (ECE)

SNo. | Semester | No. of Contact Hours | Marks | Credits
= I 26 ‘ 600 . 18.5
=5 T ! 25 650 | 19.5 .
ey n 3 31 ' 850 '_ 23wt )
] v 3s | 950 | 27 '
5 v 29 800 | 20 |
3 Vi | 32 80 | L e
7 Vil 21 ! 600 18 i_
3 vill - s | 1§ Lrd]
9 | _MoOCs - TSRS
Total 193 S | o 12

e will be applicable from Academic Session 2019-20
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Sl Course

ENGINEERING SCIENCE COURSES
Course Title Hours per week \ Creditaj

1

Basic Electrical Engineering
Engineering Graphics & DesiFn
Programming for Problem Solving
Workshop |
Workshop 11

|
|

ol of vl ofwir

jEEEEE

P
%
4
4
4
4

ol ol o=~

5
Z
5
2
2

HUMANIT IES & SOCIAL SCIENCES INCLUDING MANAGEMENT

51 | Course Course Title Hours per week \ Credits
». | Code
X L T \PliP |
1 English 2 i R T [ )
Chapter -2

Detailed first year curriculum contents

1. Mandatory Induction program
[Induction program for students to be offered right at the start of the first year.]

3 weeks duration




‘ B. TECH 1" YEAR ECE (SEMESTER -I)

j COURSE STRUCTURE
Course
gNo | Code Course Title | L| T| P/| Credits Sessional | External C%ﬂw
fBSCIOIC Physics (Waves and
1 Optics) gl il S 4 25 75 BSC
] SC103 D Mathematics-I (Calculus
o and Linear Algebra) | 3 | 1| - 4 25 75 BSC
1 Engineering Graphi
phics
[ RGO & Design o 1 3 30 70 ESCJ
Programming for
-—._i___ B Problem solving c O 3 25 75 \ ESC
5 | EsCl04 Workshop- 1 - |- 4| 2 30 70 \ ESC
-____..——-""--—_ 3
Physics (Waves and
e | BSC104C Optics) lab e M N e 15 35 BSC
Programming for
7 e Problem solving Lab L)l 4 2 15 35 =
TOTAL 9|2(15| 185 165 l 435




B. TECH 1" YEAR ECE (SEMESTER -II)

COURSE STRUCTURE
/
urse C t
i e Couramitle (L] @ | crotte| Be#010m% Haternst Eeﬁ?
e Mathematics-II
2 (Calculus, Ordinary
{ BSC106 D| pifferential Equations i e ] 18 4 25 75
and Complex Variable)
PR Basic Electrical
ESC101 Engineering 3| 1 4 75
,  |ESCI01A*| *Basic Electrical : &
Technology
f‘s"'— BSC 102 Chemistry < [ B | 25 ‘ 75 \ BEC j
L el
=] .
5 HSMC101 English A L) e 2 25 \ 15 \ BEC
#—____._.--.—-—--—_ v .
Esc107/ |  Basic Electrical \ \
6 |Escio7A*| Technology et Y s 2 : 15 33 BSC
7 BSC 105 Chemistry Lab i e 1.5 15 35
s |msMclo2|  EnglishLeb S e R A I [ | BEC ]
TOTAL alala] 195 | 175 L \

— *Applicable from session 2020-21 onwards
Note: Workshop I and Workshop II can be decided for specific pranch by the respective
pective UTD/Institutions. -

Note: (3 Ory eXams willbe of 03 hours duration and Practical exams will be of 02 hours ation

G '3 credits per year to be earned through M

11



m BSC101C (Th)/ BSC104C (Lab)
W Basic Science Course \
rse title Physics (Wa \
Cou : b ves and Optics) (Theory & Lab.) \
—emeand P | Credit
f:—_"dm____ 3 1 3 5.5 Semester-I j
() Physics (Waves and Optics) ([L: 3; T:1; P : 0 (4 credits)]
Course Objective:

To acquire skills allowing the student to identif: :
physics using course literature. ify and apply formulas of optics and wave
To be able to identify and illustrate physical concepts and . .

z : t !
to be able to explain them in appropriate detail. pts and terminology used in optics and
To be able to make approximate judgements about optical and other wave phenomena

when necessary.
To acquire skills allowing the student to organise and plan simpler laboratory course
experiments and to prepare an associated oral and written report.

Prerequisites:

@ Mathematics course on Differential equations

Unit 1: Simple' harmonic m.otion_, damped and forced simple harmonic oscillator (7)
Mechanical and e}cctncal simple harmonic oscillators, complex number notation and
phasor representation of simple harmonic motion, damped harmonic oscillator — heavy,
critical and light damping, energy decay in a damped harmonic oscillator, quality factor,
forced mechanical and electrical oscillators, electrical and mechanical impedance, steady
state motion of forced damped harmonic oscillator, power absorbed by oscillator

Unit 2: Non-dispersive transverse and longitudinal waves in one dimension and introduction
to dispersion (7): Transverse wave on a string, the wave equation on a string, Harmonic
~ waves, reflection and transmission of waves at a boundary, impedance matching, standing

and their eigen frequencies, longitudinal waves and the wave equation for them,
eed of sound, standing sound waves. Waves with dispersion, water

Fourier method, wave groups and group velocity.
ric optics (10): Fermat’s principle of stationary
1g mirage effect, laws of reflection and refraction,
nd Fresnel equations, reflectance and transmittance,
ction, and evanescent wave. Mirrors and lenses and
sfer formula and the matrix method
perposition of waves and interference of light by
litting; Young's double slit experiment, Newtog‘s
h-Zehnder interferometer. Farunhofer difﬁ-actwn
. the Rayleigh criterion for limit of resolution and
s and their resolving power
Jtion interaction and A and B coefficients;

different types of lasers: gas lasers ( He-
), dye lasers; Properties of laser beams:

: L > 17

ng
'!.




e
herence jcine: i
wmi.;: soienc® i;ﬂﬂﬂ“‘n‘ and e N M o
, 1. ‘ouplis!
ology used in optics and to be able % 5 o
:.al and other w ol 3. f;ﬂn
pout optica ave phcmmena : 1 a)
&

anise and plan simpler laboratory
d written report. COurge

be
necessary: i tudent
ilis ,uowmg_:h:n 5,u;;gocimm:l oral an

Main, Oscillat! .
prations and waves

in, The physics of vi

E. Hecht, A- Ghatak, Optics
' f Lasers

es & Optics) Lab [L:0; T:0; P : 3 (1.5credits)]

(if) Physics (Wav
At least 06 experiments from the following

1. To determine the frequency of an electric tuning fork by Melde’s experim ,

32T law. e S
2. To study Lissajous Figures.
3. Familiarization with: Schuster's focusing; determination of i
; & 10 angle of prism.
;1. ;: ::me reﬁagtwe 1Index of the Material of a prism using sodiuxlxja source
: ermine the dispersive power and Cauchy constants of the material of a .p i
rism

using mercury source.
To determine i
the wavelength of sodium source using Michelson’s interfe
rometer.

6.
7. To determi I
s ermine wavelength of sodium light using Fresnel’s Bipri
i mm' :::ellengt&{: of sodium light using Newton’s Rliinsm‘
 determine wavelength of (1) Na so e
e plan? s s urce and (2) spectral lines of Hg source




pooks
”.rﬂ’ joal Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia

, Wﬂ‘:}”mml Physics, I.Prakash & Ramakrishna, 11th Bd., 1511 Kitab Mahal
Text

Lvel Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition,

|
A 1 Publish
1 Heinemann Educational Publishers
3 %{kﬁ:{m‘"l of Physics for undergraduate classes, D.P Khandelwal, 1985, V Pub.

o A
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k1. int, 2
.m %E.
; 2. <oonn_.uwn
3. jana !
%Ouﬂn.—.—ﬁm d gamiliarize the prospective engineers with techniques in cajcyy, 4 1thRep
?%oﬁ.ggﬁﬂows-ﬁoﬁ? It aims to oﬂ-ﬁﬂ the students with ug& Sbnoﬂnnﬂx.— 5. D. ﬁOOwn‘
multivariate analysis and :-Mﬂ“o& evel that will serve them well towards tackling more advangey  6- NP B2
il‘i‘ﬂﬂ lications that they would find useful in their disciplines, Von m-ﬁgvoa
lovel of mathematics and 8PP ;. BS.O1
precisly,the obectives 5% i i {culus to notions of
; ing differential and integral calculus to notions of curvature
. W%ﬁa &S.om %Ew“m_ some applications it gives a basic introduction on wﬁ.’“ MM
Gamma functions. 5 s Cou
+ To introduce the fallouts of Rolle’s Theorem that is fundamental to application of analysis 1
« To develop the tool of power series and Fourier series for learning advanced Engineering an
Mathematics. Cr
| < ]
Module 1: Calculus: (6 hours): Evolutes and involutes; Evaluation of definite and improper
integrals; Beta and Gamma functions and their properties; Applications of definite E
|

integrals to evaluate surface arcas and volumes of revolutions.

heorem, Mean value theorems, Taylor’s and

dof

_. #ﬁ.gw.nén. y WSRE System of
and  orthogonal  matrices;
nalization of matrices; Cayley-

o

2o

rs; indeterminate forms and L'Hospital's rule;

( <o_.mnaoo of sequence and series, tests for
series for exponential, trigonometric and
alf range sine and cosine series, Parseval’s

tion):
..“,su&ﬁwﬂwéu Limit, continuity and partial
rwn_,. ._,EnoB. plane and normal line;
ange multipliers; Gradient, curl and




% ?\-Qﬂﬁ“ﬁ“« amiliarized with functions of severa

L % Sl branc
3 deof f matrices and lin A
B m.._‘nnﬂp_eoo—o ear algebra inaco ; A
{ mprehensive manner

; q.%..!i.:a- .
. and RL. Finney, Calculus and Analytic geometry, 9th Ed

—H_-h » wn—oﬂ.m.gp

~——] 1 3 %
X h ﬁr_ N N%.
wﬁsr. g Advanced Engineering Mathematics, 9th Edition, John W
iley & Sons, 2006,

T., wunﬁooa—nu. Mathematics for first
i&a@:.ﬂ. E_w_u«n Engineering gm?nﬁmza“. m..””” ”\_ﬂmﬂdooqmi._.::. New Delhi, 2008
u:_a_._.- . 3010. : w Hill New Delhi, )
us, | u.ﬁws?o_a._. Linear %c_.w A Modern Introduction, 2nd Edition, B
il 5 D pal and Manish Goyal, A text book of Engineering M n, Brooks/Cole, 2005.
ed | I8 Niourons Repeist 208 i gy
e % 5 Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010
“M oarse e mwo. 102
71 Mnmﬁooﬂum Science Courses &
 [Course title nginee i
4 | gineering Graphics & Design (Theory & Lab.) L
§ cheme | R Credit
: s : 5 : | it [ Semester - I
: 2
[Credis |
b ‘Hﬂlm“-_—mu:ﬂ& =
er . i L
te ]
d visual aspects of engineering design.
; graphics standards.

h.._uoanﬁo projection.

onic sections.

ojection; Descriptive
evelopment;
&

_.Oarom_.%ao Pr
Projection; Surface D
onal Views; Dimensioning

 Ghortest Distance.

2




- TranosfOrPl i view Projection
. Multi-V RS

ro]m“}n; L L

C pb’

.S ial
-pat te Syswﬂlﬂ,‘ : .
' Spatlal Manipulation; Surfac,
[nformation Modellin D

4 M
Al

compute’. A
projection® Model ;mng ;;fﬂ“ on: SP
Modelliﬂl' golid l{iodening; Intro uction 10 Building
wing covering ¥
Module 1’ groductio” to Engin ; .
i ;;s’.;f Bngic:”ring Graphics &7 . : Rce&anzlsag;r of Drawing j w :
instruments Jette Conic gections including the Re gular H ¢ Ap
( metbod only): Cycloid, pic loid, Hypocyclord and lnvolute.’rsi cbarlb:sﬁ ' F’NG
Plain, Diagonal a rnier Scales;
. projections co'uéering, ‘ B »
onventlons - Proj .ons of Points
nclined Planes - Auxil?ang .
L

Orthograph’ Pr :
hic Projections” 2
. Projections of planes 1

aw simple annotation,
Su

Solids covering,
ws; Dr

ors, and fixtures

i

Planes,

Module 3: Projections of Regular :

i o both the Planes- Auxiliary Vie

joning and scale. Floor plans that include: windows, do

such as WC, bath, sink, shower; etc.

Module d Sectional Views of Right Angular S olids covering,

uxiliary Views; Development of surfaces

Draw the sectional

Prism, Cylinder, Pyramid,
of Right Regular Solids - Prism, pyramid, Cylinder and Cone;
f geometrical solids, objects from industry and dwellings

orthographic views ©
(foundation to slab only)

e e
el nf;e ;T% projection. [sometric Scale, Isometric Vi
b vicit Isometricle":’s‘ of lines, Planes, Simple and compoun d e
iews to Orthographic Views ang Vic s

e-Versa,

Conventions;
Module 6: Overview
- listng the _ te:ftg:hﬂ:apiwr Graphics covering
listing the compu olo : 3
% knowledge o t]iem (t?%a& on graphical communicati
it Standard, Objec't Pro 4 software [S‘U.Ch as: Th 100,
ound, Crosshairs péﬂles’ Draw, MOdlfy and D S
g s ' o .
(Button Ba;t;rmeage System), Diahog]Lbt::nexr:;s's:1 1126
, The Command Line (where

- o th
| ods of zoom as used in CAD, Select

Ing page and the pri

il ) 1 2 prmtcr 3 .
% Sy ISO ’ mnclud :
and ANS]J st I:llsg?::le sett¥ngs,
coordinate
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R os o

#, _ ly; Producing drawings by y; .
: o .monwf}}’fl?;’mgm lnes, APPIYing Various wuy

(0]

wﬁod’ tcomes ! 3

O" of manufacmnpg or CDHSU"UC“OTI re
Pb”a:i osigh concepts into the 't:.lasic line lan
A and y areas (civil, mechanical, electric :
. 531,3 mwskiﬂs of the CAD technicians pla
O pich th;:t of new products or construction, Students prepare
; . :hrough PfﬂCtiCalﬁtram.mg 1N & new state-of-the-art ¢
o ns using engineering software. This course is de
A Jabor® about the visual aspects of engineering design,

vari Coordinate :
Ous ways of dmwin':zr::"“‘ entry
€8,

uir
quire the conversion of new

mputer designed
signed to:

. ¢ engineering graphics standards,
. . - h g - .
rthographic and isometric projection,
prepare ©
Draw section of solids and conic sections.

to computer-aided geometric design
E;posure

eference Books:
Sﬂ%‘;‘g gtlf)R, Panchal V.M. & Ingle PR., (2014), Engineering Drawing,

Charotar Publishing House
Shah, M.B. & Rana B.C. (2008), Engineering Drawing and Computer

Graphics, Pearson Education

Agrawal B & Agrawal C. M. (2012), Engineering Graphics, TMH

B

Publication | |
iXi i Graphics and
Dixit (2017), Engineering
Aggarwal M L & Sandhya

ne Drawing, Dhanpat Rai & Company P Ltd.
i ! nnaiah (2008), Text book on Eng

ineering Drawing,

oftware Theory and User Manuals

23



g
OS(L&b) .Fﬂl
—C10a(Th/BSC] - i
code ¢ nce Cours “d
/@li/— Engiﬂeﬁﬂﬂg Scie (Theory L o 5“ Yt‘
/EE,.—W/ aming for problem Solving ah.) O fé 2
Coursetite | PR8 =y p [ CFeS m i
Sug®.
eme and “n“ o
scgredltl 3 @ 7
| —rerequtes (1 | -
= iy
ving ([L: 3 1:0; P: 03 credits)] [contact hrs : 40) _ g
plem Selving ol ! | o
() Programming for Pr |
¥ #
: i ical problems. 5
Course Objectives -+ ¢ for arithmetic and 10812 .
simple algorithms : ' ,
: 11:2 m?::miﬁoﬁmms to pmgrns:ln;sogﬂeg ,::;%::i?d o s J @
. To test and execute the programs : B _
- iti hing, iteration and recursion. ‘
. 1]:0 gﬁﬂ ?;itfeﬁlizzn;nagiom and synthesize a complete program using o
e To
divide and conquer approach. o
T
Detailed contents :
Unit 1 Introduction to Programming (4 lectures) Introduction to compoc?ents o;f ?i computer L
system (disks, memory, processor, where a program is stored and executed, operating -
|

system, compilers etc.) - (1 lecture).

Idea of Algorithm: steps to solve logical and numerical problems. Re
Algorithm: Flowchart/Pseudocode with examples. (1 lecture)

From algorithms to programs; source code, variables (with data types) variables and memory
locations, Syntax and Logical Errors in compilation, object and executable code- (2

lectures)

presentation of

Unit z:Ax':t::;:tt:::: ::-?r\i":ilt?m azg precledence (2 lectures) Conditional Branching and Loops
/riting and evaluation of conditionals and con '
lectures) Iteration and loops (3 lectures) e

Unit 3 Arrays (6 lectures) Arrays (1-D, 2-D), Character arrays and Strings

1o v 6 : . .
ms (6 lectures) Searching, Basic Sorting Algorithms (Bubble, Insertion and

1g roots of equations, noti i
ol deiniion requyc ion of order of complexity through example
Functions (including using by :
j Passigag °m“;‘;g£3m3 built in libraries), Parameter passing in
functions: idea of call by reference

_Imm and Array of Structures




o7 Funions,call by vale:

fpointers, Defini ;
jectures) 1dea of pointers, Defining pointe
w"(’ .on of linked list (no im ters, Use of Poi .
g plementatm“) Pointers in self-referential

(only if time is available, otherwise should be done
a8 part of the |ah
)

Text Schs um's Outline of Programming with ¢ MeGr
" aw-Hill

Goried: amming in ANSI C
yl"’" Wwamys Progr: ing in 1C, Tata MeGraw Hil
B.]’sll’“’ =Hill
IIJJ Rcﬁ“uce Bmk’ : M r p '
ey, Kernighat and Dennis M. Ritchie, The C Programming Language, p
y Prentice

o g,ﬁﬂndi’

couree mt;;?;; pointers and structures to formulate algori
» ; algorit
AL application to solve matrix addition ar?d ::1:;::3 lan d programs established.
E . and sorting problems developed. plication problems
. solution for simple numerical method
Pmﬂ'lmmmg y : £ problems,
' Fnding of function, differentiation of function and simple integt::f;‘::‘}‘ rot
tory - programming for Problem Solving[ L : 0; T:0; P : 4 (2credit
(L [The Jaboratory sh_ould be pr_eceded or followed by ; tuto’rial to E:xplain gle
apprOaCh or algorithm to be implemented for the problem given.]

qutorial 1: Problem solving using computers:
Lgbl Familiarization with progr amming environment

2 Variable types and type conversions:
b 2: Simple computational problems using arithmetic expressions

3: Branching and logical expressions:
Lsb 3; Problems involving if-then-else structures

Tutorial 4: Loops, while and for loops:
Lab 4; Iterative problems €.g., sum of se

Tutorial 5: 1D Arrays: searching, sorting:

ries

* Lab5: 1D Array manipulation
. Tutorial 6: 2D arrays and Strings

Lab 6: Matrix problems, String operations

numerical differentiation, numerical

25




s m.mm.ndmfﬂct program
“;ﬂ:” 'qulm"nm"m’d by the compilers
gorrect loglcal errors encountered at run time

recursive programs
strings and structures and manipul
ulate them,

. “h.m”m Mﬂ“"ﬂ
MM'HI’"”.

through A program
10 declare pointers of different types and use them in def
f.

s To be able

refurentinl srocturces.
To be able to create, read and write to and from simple text files




e

asic Science Courge

(TSGR MANOy <11 (Cﬂlcului\;:);“\
] rdl

Equations and Copypy) . R
o PIeX Variable)” PMiereniiar—

"ﬂwﬂ : R id
course i8 to familiarize
- of 'hi::n, ordinary and partial d!ri:(,:::.c Prospective g i
tial Cquationg nn:: colrs with techn;
C']mplcl v % uey
ariahb|
applications €8 It aj

ms

tegrat :

w e ts to deal with advanced leve] of mathermat]
€8 and
?hﬂ' ‘Jnn"d be

.ﬂﬂ':heﬂ' disciplines. More precisely, the objectjyeg are;

{

4 3‘“’" ' ive mathematical tools
effective ools for the solutions of gy
€re

fol processes.
} Wal . g
Is of differentiation and integration o

the too ¢ :
! oduce *. : : . § funct
: :: ssed i0 various techniques dealing engineering problems. lons of complex variable that

ble Calculus (Integration):
M ariable gration): (10 ho : :
iodok (Cartesian), change of order of mtegratil:,;s)mh;fr&h’ Integration: Double
variables (Cartesian to polar), Applications: areas and Yol ¢ integrals, Change of
ity (constant and variable densities);Triple i Olumes, Center of mass and
Gravity . : ities);Triple integrals (Cartes
curvilinear coordinates, $unp_;le applications involving cubes, s heesmn), orthogonal
Pmugiepipeds_; Scalar line integrals, vector line integrals 1scg;’1armtsuan‘am -
vector surface integrals, Theorems of Green, Gauss and Stok::s, ce mtegrals,

ntial equations that model

yidule 2:First order ordinary di!‘ferential equations:(6 hours) Exact, linear and Bernoulli's
equations, Euler’s equations, Equations not of first degree: equations solvable for
p, equations solvable for y, equations solvable for x and Clairaut’s type.
¥odule 3; Ordinary differential equations of higher orders:(8 hours) Second order linear
differential equations with variable coefficients, method of variation of parameters,
Cauchy-Euler equation; Power series solutions; Legendre polynomials, Bessel functions

of the first kind and their properties.
fferentiation, Cauchy-Riemann

Yoile 4: Complex Variable — Differentiation:(8 hours): Di _ .
uunctions, harmonic functions, finding harmonic conjugate;

s (exponential, trigonometric, lggarithm)l and their

s. Mobius transformations and their properties.

ation: urs). Contour integrals, Ca}xcl{y-ﬁnumt

- gl(-gl ?:mm{a (without proof), Liouville’s theolrex:n

without proof); Taylor’s series, zeros of ana th.yfl:t

os: Residues, Cauchy Residue theoreim (r:ertain

volying sine and cosin®, Evaluation 0

TILO Il
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ematical tools needed :
oo™y will B¢ page o4 in evapy,
o O grudent g ghol WP futi - tin
. I | tools for the solutions of differentj g
ﬁglll‘"m m'thlf“'lm ial ®quaty,, “"nh.m
™ty

10 develoP math

pullt :
functions of complex varigp,
O

S :h%ll"'”“ el ogration
Mﬂmﬂoﬂ and m“'fgnniquon dealing engineerin Wi
; ﬂlmuﬂd in various 1€ 8 Problemg | be g, .
I g ol
' Ty
! Analytic
WMMM L Finney: Caleulud and Analytic geometry, 9th Editiop, Pe
). 0B T ; Matl tics, 9th Editi " Matsg
En ineering athema ics, 9th Edition, ™R
;ﬂ%.mmm ';d'é.'";?grimi flementary Differential F‘.quatiu:s; {::1}:1" Wiley g, ¢ iy
3 OB B ¥y Indin 2009. - Boundary o 2y
probles, 98 B rentia Equations, 3rd Ed., Wiley India, 1984. ahyg 9
L. An [ntroduction to Ordinary Differential Equations, pr
% Frentice
Hal) Ing;

ﬂ!-L 1nce, Ordinary Di rential Equations, Dover Publications, 1958
11 Complex Variables and Application‘; TthE
8, .M
» M-
Gm""ﬁm

2004,
 N.P. Bali and Mani

8
Reprint, 2008.
|, Higher Engineering Mat

0.B. Grew .
e : hematics, Khanna Publishers, 36th Edit;
1tion 2[}1
2010

sh Goyal, A text book of Engineering Mathematics, L.
s Laxmi Py
Blicay
L

Modul

Modu!

4 Mod.‘



01(ThY/ESC107(Lab)

gsC !

En’inearing Science Course B

Electrical E“ﬂll\eeﬂ;ﬁ:;h“‘h—ﬂ _ S
?o_l:y & I-‘h.)__ -

s o
§ | Semester iy

+ 3; Tl 12 0 (4 credity))

pasic

n.‘l'l‘“r"n" ll*

ts (8 hours) Electrical circuit element
off current & s (R L :

] t’ources; Kil‘l.‘.ls‘l ; it: and V(ﬂtﬂBB laWS, anal s?nd ‘--}. VU“.'»IH}E and

gul""dc excitation. uperposition, Thevenin and N ysis of simple circuits

is ofﬂrst-order RL and RC circuits, orton Theorems, Time-

" ’ vt mll‘l‘lys

57
£
x‘:
2
%_a

Representation of si '
SRS _musmdai waveforms
H, ¥ POWEEy 10 active power, apparent p;:\:k and rms values,
ationg, f is singlc-phase ac circuits consisting of R, L, C ﬂ;’{fgw“, factor.
mﬁ_’ ons [scries and paIallel), resonance. Three- phase ba:lanc’ed rid R(" RLC
oo ¢ relations in star and delta connections. circuits, voltage
erials, BH characteristics, ideal and practical

lﬂd“ﬂmme,s (6 hours) Magnetic mat
jvalent circuit, losses in transformers, regulation and effic
1ency.

LS equ
1'11181',
W ansfo cmer and three-phase transformer connections.
on of rotating magnetic fields, Construction

cal Machines (8 hours) Generati
glectric® of a three-phase induction motor, Significance of torque-skip

&
w and working :
itic. LSS componer}ts anld efficiency, starting and speed comtrol of
oher ! 2 motor. Single-phase induction motor. Construction, working, torque-speed
indocto ic and speed control of separately excited dc motor. Construction and

'- working of synchronous generators.

s:marConverters (6 hours) DC-DC buck and boost
Single-phase and three-phase voltage source inverters,
ts of LT Switchgear: Switch Fuse Unit

Installations (6 hours) Componen
ires and Cables, Earthing, Types of

ELCB, MCCB, Types of W
Elementary calculations for

. tics for Batteries.
factor improvement and battery backup.

W

converters, duty ratio control.
sinusoidal modulation.

: i Electrical Engineetin » Tata McGraw Hill,

B eering’, McOrow HIL 200
rical Engineerin 5 Oxford University Press,
echnology’’» Pearson 2010.

'.'_ enta! ",Pfenﬁce Hanlnd'm’ 1989

P>



ic and magnetic circuits
trical machines and power cony,

lectrical installationg Oy,
ridng PFI L piow voltage ©
mpone” ¢ 0; T:05 P22 (1 credit))

m:lioﬂ and use of mcasuring instry; h
" [ntmdu‘; Real-life resistors, capacitors ang induey %h""’-q
o,.;illoscOP 'ransiﬂ"‘ timg-response of R-L, R. c. Org, Ty
dy-state ﬂ,n voltage ('ffaﬂs'e“‘R"l‘f‘Y l:fR“bm_'Vcd 0:"‘: Rig
chang ady state response of R- d',f? nd R-C circuigg 4 “%h 1
in soidal st: Observation of phase difierences between, cur?%u s [ﬁsc :
jon. ODbse o I ,
ce in J+C w;m;z-load current waveform on an oseilly y “ed‘ ;
esonit vation of tB?H curve nonlinearity should be shoyy, a?lk (o, S
hape dtllcs)tOLoa ding of a transformer: measurement qf o rﬁ;:jﬁ‘i )
nics)-
and OWET. | ang \
. engst,ar afld Delta connections. Voltage ,. d Fe
formers:

: 0
s Three-phase tI:E'm]inf: voltage, phase-to-neutral voltage, line and phyg, .~ ¢
relationships behtiz;ﬂ the primary and seco

ircuits. A x
Babinond 'ph;szst-out cections of machines: dc machine (commuty,
ion O

: T-brugy
« Demonstration : . (squirrel cage rotor), synchronous machine (2.
arrangement), induction b (8 le-phase induction machine, (e
: . ing arrangement) and single-p
winging - $1ip lgg:acteﬂstic of separately excited dc motor.
. T-:tl'fl&'S;];‘fu:CI i of two and four-pole, three-phase induction motors, Directipy
+ Sync | by change of phase-sequence of connect?ons. _Torque-S!Jp Chg.racteﬁs;'m i
an induction motor. Generator operation of an induction machine driven at Super-
synchronous speed. - :
» Synchronous Machine operating as a generator: stand-alone operation with a load
Control of voltage through field excitation.
* Demonstration of (a) dc-dc converters (b) dc-ac converters — PWM waveform (¢) t
use of de-ac converter for speed control of an induction motor and (d) Componentsof
LT switchgear,
| ke el (0 Common electrical components and their ratings.
1ons by wires of appropriate ratings.
mmm:. electrical measuring instruments.

Stics of transformers and electrical machines.
418 of power electronic converters.

ndary side. Cumulative three-phage m‘:mzy.
L |




asic Electricnl Techno
Outcomes: e e ms.
( yzceand solve D C: networks bY different analysis methods and theor®
€ \non- » el (conith
 with a . To formulate and solve complex AC single phase and three GireE
ary and ) " dentify the type of electrical machines and their applications
Current To introduce {he components of low voltage electrical installations
rrents) :
OWer in 1:DC Circuits (8 hours) 's taw
r-brush C o itations, Ki current an voltage 1aws, ysis (V) , :
e (field :;dt::sgfmlysis and node analysis, Superposition, Thevenm’s, Norton 8§ and Maximum Power
st TSV ruits (8 hours)
: odule 2: AC Circuits ours .
frection resentation of sinusoidal waveforms, peak and rms values, phasor repres_emgtwn, re_al _powet.
istic of reactive POWET: apparent power, power factor. Analysis of single-phase€ ac circuits consisting Of & =
L super- C,RL,RC, RLC combinations (series and parallel), resonance.
Module3: Poly Phase Systems (5 hours) :
d. Advantages of 3-phase systems, generation of 3-phase voltages, three phase connections (star and
delta), voltage and current relations in star and delta connections, hree phase pOWers, analysis of 3-
the palanced circuits, measurement 0 3-phase power- wattmeter me
ents of Module 4: Transformers (6 hours)
¢ Circuits construction and working of single phase transformer, ideal and practical
transformer, equivalent circuit, losses 10 transformers regulation and efficiency, Auto- transformer
Module 5: Electrical Machines (8 hours)
le and working of @ three-phase induction motor, Single-phase

nduction motor: Construction, princ
_ 1otic mtu: Construction, principle and working, Applications
macm::e Construction, principle and working of dc motor and generator.
lications Synchronoug machine: Construction, principle and working of
hronous m 0 genetators Applications
allations (6 hours)
'MCB, ELCB, MCCB, Types of Wires,

Electrical Engineering”, Tata M :
’ cGraw H
'Mcgmw ng 2009. ln' 2010- 2. D- Ca
. Engm BEI. !“’ OXfm'd Uni\re[s' P
n . Pearson, 2010. ¥y Pl
ntals”, Prentice Hall India, 1989.
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, Prof. G. D. Roy, Prof,
h""mm;osnosnos 105053/) N.K.p,

| Tec
c'ac_mfcourse&f ! ,
i eﬁ"l' Prof. P Sasidhara Rao, Prof G, Sl‘id
‘c:ﬂi:pw] ac_in;cgurscsf]08“06”0810607”) haxl
(htth-' !

11, Prof. P. Sasidhara Rao, Prof. g ¢
Dr. . glectrical 1:!1 ;:Ef;;tél- ac.in/courses/108/106/10810607, ;ridhara
Rao, L Web Cou 1T Madras g

tory [L:0;T:0:p.. B
hnology Labora iPiya B
Electrical Tec 1B
C107-A] Basic

Eﬂf){amedmeanemonstrations:

o  Basic safety precautions_.

ammeter, multi-meter, oscillo

Verification of network the
Superposition Theorem etc.

Sinusoidal steady state response 0

i verification. Observation of phase differences between ¢

L-C circuits. :
Poly phase systems, three phase connections (star and delta), measurement of three phase

power
Transformers: Observation of the no-load current waveform on an oscilloscope (non- - (i)

sinusoidal wave-shape due to B-H curve nonlinearity should be shown along with a

discussion about harmonics). Loading of a transformer: measurement of primary and

secondary vpltages and currents, and power.

.Demm’:tsh'atlon o1f cut-out.sectmns of machines: dc machine (commutator- brush arrangement),

induction machine (squirrel cage rotor), synchronous machin

?ﬂﬂs“-ﬂlﬂnﬂ and single-phase induction machine,

¢ Torque Speed Characteristic of separatel i i "

y excited dc ]
¢ Components of LT switchgear - ¥

ABORATORY OUTCOMES

¥,

Introduction and use of measuring instruments — voltmeter,
scope. Real-life resistors, capacitors and inductors,

orem in DC circuits, Thevenin’s Theorem, Norton’s, Theoren,
[ ]
fR-L, and R-C circuits — impedance calculation and
urrent and voltage. Resonance inp. |

e (field winging - slip ring




wdg o ALV DON

G
O,aﬂ‘ﬂm stry (Theory & Lab)

(i  Chemist

va ry (COn 2
(i)  Chemi Cepts in chemy
T emistry Laborato Chemistry for engineering)

Credits

3 1 3

@Chemistry (Concepts in chemistry for engineering) (L : 3; 111
+ 9 T P20 (4 credits
)

W(D tomic and molecular structure (12 lectures)

A : R
Schrodinger equation. If'amcle 58 Box IbIitions and {hele rostial
molecules and nanoparticles. Forms of the hydrogen atom wavzgfdcm%ons for conjugated
functions 10 explore their spatial variations. Molecul nctions and the plots of
molecules and plots of the multicenter orbitals. Equations fo:r ::-m_tals of diatomic
orpitals. Encrey le\_fe'1 diagrams of diatomic. Pi-molecular orbi:alsm cf ?d -
benzen® and aromaticity. Crystal field theory and the energy level diagr(;m;?;d ::;:sita'nd
100

metal ions and their magnetic properties. Band structure of solids and the role of doping

on band structures.
(ii) Spemmpic techniques and applications (8 lectures)
Principles of spectroscopy and sclet‘:tion_ rules. Electronic spectroscopy. Fluorescence
icine. Vibrational and rotational spectroscopy of diatomic

and its applications in med
molecules. Applications. Nuclear magnetic resonance and magnetic resonance imaging,
surface characterisation techniques. Diffraction and scattering.

(iii) Intermolecular forces and potential energy surfaces (4 lectures)
Waals interactions. Equations of state of real gases and

lonic, dipolar and van Der
critical phenomena. Potential energy surfaces of H3, H2F and HCN and trajectories on

these surfaces.

() Useof free energy in chemical equilibria (6 lectures) i
amic functions: energy, entropy and free energy. Estimations of entropy and
Free energy and emf. Cell potentials, the Nernst equation and applications.
tion reduction and solubility equilibria. Water cheristry. Corrosion.
tions in metallurgy through Ellingham diagrams-

¢ orbitals, variations of 8, P d am} {1 oﬂgntal
troniC eonﬁgurations, atomic f“_‘d ionic S1Z28,

; elecn-oncgativity, pOlal‘iZBbﬂlty, oxidation
d soft acids and bases, molecular

gral isomers and stereoisomers,
1ers, diastereomers, optical activity;

33




o analysis. [somerism in tm“sitinnal
0

conforma! |
olecule “ fgt.:mres)‘ _
gsis of @ ub::imtioﬂ’ addition, eliminatiq OXidyy:
involving 8 thesis of 8 commonly used dryg - ion
ing opening®: 57" ® Molegy
B H. Mahﬂns by M. J. Sienko and A. Plane *
and APP“":g‘::O'py by C. N, Banwell b
Spe¢ ( . Tembe, Kamaludd; &
(p!I‘;TEL Web-book), by B. L. Tembe, Kamaluddin ang M.§ v
" Krishoan p. W. Atkins
5 ﬂ@’ﬁﬁﬁﬂ’ Y loture and Function by K. P €. Volhardt and N. E. Schore, £y
y sth Edition -"""f;,x%.ri:
Qutcomes . this course will aid in quantification of several concepts i, Tohe
The conoepts dewmgnl?nttrc:duced at the 10+2 levels in schools. Technology is being f'-{-fﬁf_'fl |
chemistry i;rhﬂt hﬂ‘:ﬂ the electronic, atoric and molecular level modifications. : "j‘gi
increasingly based %
: henomena at nanomet "
s more than 100 years old and to understand p er i
mcth::sf}’t; base the description of all chemical processes at molecular levels. The b
ocourse will enable the student to: - . | -9:';'1:-"‘1
¢ Analyse microscopic chemistry in terms of atomic and molecular orbitals and 'r p‘

intermolecular forces. _
Rationalise bulk properties and processes using thermodynamic considerations.

Distinguish the ranges of the electromagnetic spectrum used for exciting different

molecular energy levels in various spectroscopic techniques

* Rationalise periodic properties such as ionization potential, electronegativity,
oxidation states and electronegativity.

* List major chemical reactions that are used in the synthesis of molecules.

ﬂ)g]hemlltry Laboratory[ L: 0; T:0; P : 3 (1.5 credits)]
: oice of 10-12 experiments from the following:
: Determination of surface tension and viscosity
: Ion::m layer chromatography
. m’h'ﬂﬂﬂ Wlﬂmn for removal of hardness of water
&Dmm . n:ofchlondeoontent of water
: -.“;'. P Mﬂg point depression

OX potentials and emfs

stance between two immiscib]le liquids

f the isoelectric point as ¢ pH of



minimum V iscosity

for gelatin sols and/or congulation of the white part of egg

Laboratory Qutcomes

The chemusiry 'ml'npmlu.u). course will consist of experiments illustrating the
pri.nciples of chemistry relevant 1o the
students will learn to:

Estimate rate constants of reactions from concentration of reactante/products as 8
function of time

Measure molecular/system properties guch as surface tension,
viscosity, conductance of solut ions, redox pulcnuu!s. chloride content of water, etc
Synthesize a small drug molecule and analyse a salt sample

study of science and engineering. The
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Detailed COME L ing i
1, Vocabulary BY rd Formation, Root words from foreign languages and thejy ...
" The concept of Word prefixes and suffixes from foreign languages in English

e 1o form
English, Acquain s, antonyms, and standard abbreviations.
derivatives. Synonym

Skills ;
2. Basic sz.!::cgtw'es, Use of phrases and clauses in sentences, Importance of proper

: ik : p :
Creating coherence, Organizing principles of paragraphs in documents, Techﬂiqueiuéc%%t

precisely
3, Identifying Common Errors in Writing

Subject-verb agreement, Noun-pronoun agreement, Mis

o Ol placed modifiers, Articles
Prepositions, Redundancies, Clichés )

4. Nature and Style of sensible Writing
Describing, Defining, Classifying, Providing examples or evidence

5. Writing introduction and conclusion

6. Writing Practices
Comprehension, Précis Writing,

7. me:nmmunlcatlnn
unit involves interactiye Practice sessions i
unit ssions in L
o istening Comprehension T el
* Pronunciation,
* CommonE
4 ;

Essay Writing

Intonation, Stress ang Rhythm

veryday Situations: (o
g : n at WOIkplacc

. Fonm‘P 4

nversations and Dialogues

......

el Swan, OUP, 1995,
00d. acmillan.2007

arper Resource Book. 2001
n Heasly. Cambridge University
PushpLata. Oxford University
CIEFL, Hyderabad. Oxford

Press, 2
Press. 2013,
Um\fersity Press

including reading and

36

]

1. To study
cxplanati
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PART-A
uter Engineering

I. To study and demonstrat® Block diagram of Digital Computer 5

explanation of each unit. '

2 To demonstrate History/ Generation/ classifications and different types of

tudy and demonstrate internal parts of a Computer System
and other peripheral devices and explanation of POST & BIOS.

To study and demonstrate primary memory and secondary memory.
d other Peripheral chips, Mot

,i 4. To demonstrate CPU Block diagram an
Board and its parts, Connectors, Add On Card Slots etc.
. To study working of various types of monitors: CRT type, LCD type & LED type-
. Wired, Wireless, Scroll & Optical with detail working.
Daisy wheel Printers, Ink-Jet Printers and Laser

Wworkshop

Comp
ystemn and brief

Personnel
(Card level)

her Board/ Main

o

&
4
g
&
§
=
:

. To study Printers: Dot Matrix Printers,
Jet Printers with detailed working explanation.
nnel Computer Systems: Practical

| 8 Assembly / Installation and Maintenance of Perso
m, Installation of Operating System:
frwares and Utility Softwares,

exercise on assembly of Personnel Computer Syste

Windows & Linux etc, Installation of other Application SO

Fault finding in Personnel Computers: Software o Hardware wise, Virus: Introduction,

its Types & Removal techniques, Data Backup and Restore, Data Recovery Concepts,

Typical causes of Data 10ss.

To demonstrate rking concepts: Introduction of Connecting devices: Hub, Switch &

er etc, Networking Cable preparation: Normal & Cross Cables, Data Transferring
ther Computer System, Configuration of

autions, ical Symbols, Electr ical Materials,
| al Engg. and familiarization with tools used in

7/22 PVC wire and Britannia Joint on GI wire.
Lamp and High Pressure Mercury Vapour

or devices €.8. MCBs, ELCBs and fuses.
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wire up 8 circuit used g, _

frect of increasing anq

iring 87

study P ©

o
with ﬂlterﬂmflcnlfon , Electric Toaster ,Watey
erﬁises- wer p-lug and connect the

0 "
0Lje 10 ‘hr?;:mp:}nogﬁ"or 40/0.0076” cable. >
2 fl
an u

.-knhopts Diode, Transistor, Resistance,
LS,

ompon®
ic ' r code
demonstrate bast® elec qurement using colo and

1. To study and demo! codings mea istance.

Inductor and caplc:totrr'ate cesistance 0010 &% o nce of rest i, description of block
o Mdmjcﬁor;sca!culation consndcﬂncg 0O- front panel contro™;

multimeter  eter .
3. To study and demonstrate ultime v ol oltage), Time, frequency

. o :
diagram of CRT and blnck\‘? la(gre;‘? voltage),VPP(P
4. To study and demonstrate VP trols and measurement of
and phase using CRO. tions of front panel con
5. Introduction to function Igf_.)m:ratar. Func
different functions on CRO. 1
6. To study and demonstrate variable DCdrE%uéated power Supplys
DC measurement using multimeter an : ; fabrication
7. Soldering practice on \Erirc mesh or a resistance decade board includes ?
soldering, lacing, harnessing forming and 0
8. Testing of components using multimeter and
capacitor, Zener diode and LED. . 3
9. To study and demonstrate rectification, half wave, Full wave and bridge rectifier. 3
Fabrication,assembly and waveform observation.
10. To design and fabricate a printed circuit board of a Zener regulated/ series regulated
power supply and various measurements, testing of power supply.

Note: At least 8 exercises are to be performed from each part by the students

function of controls and

bservation. : .
CRO like diode, transistor, resistance

Course Outcomes (COs):
After the completion of the course the student will be
& " . . ab :
ggzl.- Acquire skzlls in basic engineering practice, i
o HaHave working knowl?dge of various equipments used in w,
ve hands on experience about various machines .

CO4- Obain practial skill of basic operation and working gf ;':,d their components,

Is used in the workShop

--------




Course code ESC 106 T e TR
@ Engineering Science Courses

‘Course title Workshop-I1

i
[ T T e T
\
o

Scheme and
Credits " 0 4 3 | Semester-II

“Pre-requisites 3
Gf any)

MECHANICAL WORKSHOP

Course Outcomes (COs): After studying this course the students would:
CO 1- Have exposure to mephanical workshop layout and safety aspects.
co 2- Understand th.e ﬁu:tctmns of various machines and cutting tools used in machine shop
3. Practice real time Job preparation using various operations related to machine shop sﬁch
gs filing, drilling, milling & turning,
CO 4 - Practice job preparation in welding shop.
CO 5 - Learn to use different measuring tools like vernier caliper, vernier height gauge and

mimometer.
CO 6 - Practice job preparation in sheet metal shop.

List of Exercises:
Fitting, sheet metal and welding workshop:
To study layout, safety measures and different engineering materials (mild steel, medum

carbon steel, high carbon steel, high speed steel and cast iron etc) used in workshop.
2. To study and use of different types of tools, equipments, devices & machines used in

fitting, sheet metal and welding section.
To determine the least count of vernier calliper, vernier height gauge, micrometer and

take different reading over given metallic pieces using these instruments.
To study and demonstrate the parts, specifications & operations performed on lathe

3.

machine.
To study and demonstrate the parts, specifications & operations performed on

milling machine.
To study and demonstrate the parts, specifications & operations performed on

shaper machine. ot .
~ To prepare a job involving different type of filing practice exercise in specified

a job involving multi operational exercise (drilling, counter sinking,

AT ldlUA 111 -) 7
a multi o : set metal job (self secured single groove joint/ hasp &

t bead, straight continuous bead and restart of

on given M.S. plate as per size.
in flat position by arc welding on given M.S.

: rmed from the above list; remaining three
gned by the concerned institution as per the
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