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nics Engineering Department
Technology, Faridabad (erstwhile YMCA G&fﬂ:« |

“jence & uio“._._ﬁ. established in year 1969 as a Joint Venture of Govt, axﬁwgs.
of Engineering,

{ve assistance from overseas agenc;
_ YMCA of Indin with act d
and National Council of practical oriented personnel in specialized :o_._. |

i Esﬂﬁomh@rai manpowet requirement of industries. Blectrope,
engineering 10 ¢ started in 1969 and has been conducting B.Tech. Courgeg |,
Engincering Departmen on and Control and Electronics and Communication Engineerin,
of 4-Yours duration since 1997. Students are admitted through centralized coungeling
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_ PROGRAM EDUCATIONAL OBJECTIVES (PEOS)

1 in undergraduat
%%8833 e programmes and succeed in industry
1%:-.3 through global, rigorous education, :

-.:&Bﬂ with a solid foundation in mathematical, scientific and engineering
required to solve engineering problems and also 1o pursue higher studies.

uncmomu_onw._ and ethical attitude, effective communication
ach, and an ability to relate engineering
physical,

u,k_ 4 To inculcate in students
-E_F%Swuﬁ__u Basemn_w__.g appro
issues 10 proader social context, additional courses with regard to

n%n_sgﬁ_ and career growth.

academic environment aware of excellence, outstanding

codes and guidelines with moral values, and the life-long

fessional career.

u—dﬁ@o student with an
un&a.muﬁ written ethical
|earning needed for successful pro
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_ OUTCOMES (POs)
pROGRAMME

l___-..-!a Ennao!_ edge of mathematics, science, eng;

a..-»ﬂ“.-_lu._ g_ !_Quu to the solution of engineering unac_ou..ﬂ.uao.#p

ul!..n._n.t...; ew literature and analyze p ;
)] and —“BEQ— gﬂ.—l—.ouﬂ_.. B—dﬂ.”._-—uh analyze data and Eg—sﬂg
Eﬂ‘r!.l_-_ --a“_“t_nu. uoun_h"eﬁaﬂ Design __.oEzon for Electronics aB- y
Yn&iﬂvus, of solutloRet  rocesses that meet the desired neeg .

ﬁ .
bl and detif? By e public health and safe, and the CUltral socieal gog
oD ental Q00T EEE L omp i .
Conduct {nvestigation’ a....., experiments, analysis and interpretation of data, 4ng
g Com e including design vide valid conclusions in Electronics Engineering,
of the E?_.B-zownauodﬂﬂ, select, and apply appropriate techniques, resources, 504
atni i l..ho.:.. wOomw En—ﬂeﬂn ﬂﬂﬂn—-ozo_u. and aaﬂ__nnm to m—ggp
w&n— engineering and understanding of the limitations.
: D eyt Anply reasoning informed by the contextual r.uqi_&ﬁ
§ Theengineer -u.-a-moq_ legal and cultural issues and the consequent responsibilitie,

1o assess 5 ing practice. g
%sago"nﬂaﬂﬂbﬁauﬁugn_____ﬁ Understand the impact of the Electronieg
] | g“n-ﬂ- s in societal and environmental contexts, and demonstrate fhe
Eng tainable development. ) )
ﬂln&alnuﬂuem_ﬂ m”w_nn& principles and commit 8. professional ethics ang
responsibilities and norms of the Electronics Engineering practice.
9 E“.—m and team work: Function affectively as an individual, and as a member
o 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
e e L .
11)  Project Management and finance: Demonstrate knowledge & understanding of
 the mechanical eerir les and management principles and apply these to one”s
wark, i , to manage projects and in multidisciplinary

lex problems: Use research based knowledge g

the need for, and the preparation and ability t
learning in the broadest contest of

OMES (PSOs)

concepts of Science & Engineering in the
‘istrumentation, Control, Communication,
gFREon of Things (IoT).
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Grade points # Cat
gL w__ ___ m-amg- ’
..... 4 t g _
| Very
¢ T —
e
w ___ Avera; B.S.j
ass |
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tion= CGPA * 9. »
!‘Bnc calcula

%ﬂu—n WISE (1* and 2nd ) SUMMARY OF THE PROGRAMME: B.TECH. (EE-1oT)

No. of Contact
§.No. | Semester ey ‘ ’ Credits
1 1 26 | 60 | 185
2 1 25 o680 | 105 =
3 MOOCs - * = # 12*
Total 51 | 1250 | f
T

will be applicable from Academic Session 2020-21

n 85.3@ by all the students as
1 mobility policy of on line
E E&E..?? at the end of
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L
T Tutori
= e )
L wma.n mnm.uunn Courses ST
T_"mgn Mnm_boo:bm Science Courses |
umanities and Social Sci including
e Zmnumw_ﬂnuﬂ courses s g o)
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_h e O% nmm_oum_ Elective courses 1
= 2 _wn lective courses =l
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_ e
: 1
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ENGINEERING SCIENCE COURSES

Course Title Hours per week — Qz.&j
Rasic Blectrical Engineering W .M. __~ M | m|__
ng Graphics & Design 0 B . —. uuﬂ

BT EAED VEAD

B P 0 O

0 CRgeE (iAol Do |

& SOCIAL SCIENCES INCLUDING MANAGEMENT
Course Title Hours per week Credits —

L B R |
2 R BT

Chapter -2
Detailed first year curriculum contents
| Mandatory Induction Program

._.unn:omou program for students to be offered right at the start of the first year.]

3 weeks duration




CTRONICS ENGINEERING (SEMESTRR |

t YEAR ELE
pTECH 1" YEAR RSE STRUCTURE
' ts | Sessiona) \
——] Course CourseTitle | L|T] P it | Externy [y
__f_‘N:_- Ot Physis (Wavesand | | | 4 25 7% ¢
1 \|K
o Mathematics-1 (Caleulus 1 1 1 g 25 7% |
,  |BSCIO3D| gnq Linear Aigebm’) L7 \\:r---""'T_
Engineering Graphics 4 ) 30 7 o |
3 ESC102 & Design : : /_4_
: St Prosmmmiriﬂ,f"f 3 A B 25 % |
4 Problem solving 2 » —]
> 4 7 )
5 ESC104 Workshop- | 0 . a——
Physics (Waves and 5 Y 5 2
BSC104C : - -1 3] L3 35 AAN"
6 Optics) lab Y
Programming for 4 2 15 35 e
7| BSCI05 | poblem solving Lab . I .
I
TOTAL 912115 18.5 165 435
k. X -
NOTE : (1) Theory exams will be of 03 hours duration and Practical exams will be of 02 hours duration -
(2) Theory Exam of each subject will consist of two sections i.e Section A and Section B. Section A is Compulsor| 6

10 short answer type questions and should cover the entire syllabus. Section B should have six questions sovest
~ whole syllabus and the students are required to attempt any four questions out of six.

- () Additional 3 credits per year to be camed through MOOCs




B.TECH 1" YEAR ELECTRONICS ENGINEERING (SEMESTER -1I)

COURSE ST
Course
S.No. Code Course Title L|T|P Creditg\ Sessional
Fag==Cr Mathematics-11
(Calculus, Ordinary
1 BSCI06 D | pifferential Equations 3|l - 4 25
- and Complex Variable)
Sy ESC101/ Basic Electrical
BS 2 ESCI01A* Engineering/ 3| = 4 25
.____\“ Basic Electrical
Rl L Technology
B || T Rails Chenmistry : 1‘ ‘ : \ %
_,.—i-'-'-—__——'—_—__
4 ESC106 Workshop- 11 - \ 4‘ 2 \ 30
- M
s | HsmClo! English S sy s
s Basic Electrical
: ESC107/ - - 2 1
ory hf 6 Technology Lab \ \ 15
wees. ESC107A* gy
7 BSC 105 Chemistry Lab o (= e \ 15 \ 15 35 \
~ g | HSMC102 English Lab NEITS R [ | 35 | BEC
TOTAL 1|3 (11| 195 | s | 415 |

¢ branch by the respective Dean/Principal of

n be dnd:lnd for specifi

| Practical exams will be of 02 hours duration

: o Section A and Section B. Section A is Compulsory
the entire syllabus. Section B should have six questions
to attempt any four questions out of six.
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Scheme and
Credits

@) Physics (Waves
Prerequisites:
(i) Mathematics cour:

Unit 1: Simple harme
and electrical simple
simple harmonic Mot
decay in a damped
electrical and mecha
power absorbed by ©

@ BJI
(i) E.
@) O.




Course code BSC101C (Th) BSC104 (Lab)
Category Basic Science Course
| A ]
Course title Physics (Yaves and Optics) (Theory & Lab.)
WA . 2
L T P Credit

Scrlzﬁrin S e Semester-I

Credits T TR i -
(@ Physics (Waves and Optics)(|L: 3 Tils P 0 (4 credits)]
Prerequisites:

course on Differential equations

od and forced simple harmonic oscillator (7) Mechanical

nd phasor representation of
and light damping, energy
al and electrical oscillators,
armonic oscillator,

(i) Mathematics
Unit 1: Simple harmonic motion, damp
and electrical simple harmonic oscillators, complex number notation a
simple harmonic motion, damped harmonic oscillator — heavy, critical

i oscillator, quality factor, forced mechanic

decay in a damped harmoni
electrical and mechanical impedance, steady state motion of forced damped h
power absorbed by oscillator
nd longitudinal waves in one dimension and introduction
Harmonic waves,

Unit 2: Non-dispersive transverse a
to dispersion (7): Transverse wave on a string, the wave equ
reflection and transmission of waves at a boundary, impedance matching,
eigeu.ﬁﬁquencies, longitudinal waves and the wave equation for them, acous
sound, standing sound waves. Waves with dispersion, water waves, superpositio

Fourier method, wave groups and group velocity.

ation on a String,
standing waves and their

tics waves and speed of
n of waves and

Unit 3: The propagation of i 0): Fermat's principle of stationary time
and its applications €.g. in explaini ffect, laws of reflection and refraction, Light as an
electromagnetic wave and Fresnel equations, reflectance and transmittance, Brewster's angle, total
internal reflection, and evanescent wave. Mirrors and lenses and optical instruments based on them,
transfer formula and the matrix method
Unit 4: Wave optics (6): Huygens" principle, superposition of waves and interference of light by
ont splitting and litting; Young"s double slit experiment, Newton''s rngs,
Mach-Zehnder interferometer. Farunhofer diffraction from a single slit
ravleigh criterion for limit of res lication to visiom;

er

olution and its app

radiation interaction and A and B coefficients;

- different types of lasers: gas lasers ( He- Ne, CO2),
rs; Properties of laser beams: monochromaticity,
r speckles, applications of lasers in science, engineering

1> o




ves & Optics) Lab{L:0;T0i P 3 (1.5credits)]

(i) Physics (V2
experimi from the following
_2 _ﬂ?. En_%z._.a% of an electric tuning fork

law. .
To sy LWL Eh__h.....o_..__ focusing; determination of angle of prism.

of the Material of & prism using sodium source.

or and Cauchy constants of the material of 4 prism using

by Melde''s experiment g&dnﬂ..? 2 q

ol it ol
%
i
3
B
=

To determine the dispersive pow
wrce using Michelson"'s interferometer.
sing Fresnel"s Biprism.

sing Newton's Rings.
1 lines of Hg source using plane

mercury source. .
To determine the wavelength of godium 80!
Jength of sodium light u

" o dotermine wavelength of sodiurm light
. To determine wavelength of (1) Na source and (2) spectra

diffraction grating.

0 98 3 o
%
3
F

10. To determine dispersive power and resolving power of a plane &m.aczo:m_.nzsm.
11. To determine the wavelength of laser source using diffraction of single slit.

12. To determine the wavelength of laser source using diffraction of double slits.

13. To determine angular spread of He-Ne laser using plane diffraction grating

Note: Experiments may be added or deleted as per the availability of equipment.
REFERENCE BOOKS:

1. Advanced Practi i i i
" Wﬂ.wmwaum moﬁma Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia
ext Book of Practical Physics, I.Prakash & Ramakrishna itab Mahal
: sics, LPr , 11th Ed., 1511 Kitab
3 Eﬁ_ level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th ,_M_mmon.
. reprinted Bmm 5 mmoFaBpB, . Educational Publishers
b zBE_.,. al of En.ﬁam for undergraduate classes, D.P.Khandelwal, 1985, Vani

Course title
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Credits
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Jani

ons of curvature and

rential and integral calculus to noti
basic introduction oft Beta and

applications it gives @

of mathematics
objectives are:
To introduce the idea of applying diffe
to improper integrals. Apart from some
Gamma functions.

To introduce the fallouts of Rolle™'s Theorem that is fundamental to application of analy
Engineering problems.

To develop the tool of power series and Fourier
Mathematics.

To familiarize the student with functions of several variables that is essential in most branches
of engineering.

To develop the essential tool

L
sis t0

series for learning advanced Engineering

of matrices and linear algebraina comprehensive manner.

Calculus: (6 hours): Evolutes and involutes; Evaluation of definite and improper
eta and Gamma T ctions and their propertics; Applications of definite integrals
surface areas and » lumes of revolutions.

m. Mean value theorems, Taylor"'s and Maclaurin
Maxima and

forms and L'Hospital's rule;

Le

verg series, tests for
series for exponential, trigonometric and
sine and cosine series, Parseval®s theorem.

(8 hours): Limit, continuity and partial




KsJREFERENCEs BOOKS!
R.L. Finney, Calculus and Analytic geometry, 9th Edition, Pear,
¥ On‘

002. '
Reprint, 2002 Advanced Engineering Mathematics, 9th Edition, John Wiley g

. Erwin ’ + g
"~ yeerarajan T Engineering Mathematics for first year, Tata McGraw-Hill, New 1, ons, 3y
i Ramana B.V., Higher Engineering Mathematics, Tata MeGraw Hill New t)crl:T Delhj, zm:.

11thReprint, 2010. . e
5. D. Poole, Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005

6. N.P.Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi

publications, Reprint, 2008. .
7. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 201
2010,

6

_(','ourie_cgg_e — 1ES
Catego __'___ 7
“ourse title

Scheme

| and

| Credits |

| Pre-requisites | -
(7 R B

I raditional Engineering

Principles of Engineenn
Principles; Isometric Proj
Views; Dimensioning &

Computer Graphics:

Engneening Graphics
Viewing, Co-ordinate
Animation; Spatial Ma
Information Modelling

Modaule 1: Introducti

Principles of Enginee
Conic secuons mchud
Hypocycloid and Invt

— Plain, Diagonal an

Module 2: Orthogr

Principles of Orthos
planes; Projections

Module 3: Projec

Those inclined 10
scale. Floor plans

Module 4: Sectic
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Course code ESC 102
Category Engineering Science Courses
Course title Engineering Graphics & Design (Theory & Lab.)
Scheme L T [ P_[Credit| Semester — [
and - 0 4 |2
Credits
Pre-requisites -
| (if any) ALk

Traditional Engineering Graphics:
ineering Graphics; Orthographic Projection; Descriptive Geometry; Drawing
Projection; Surface Development; Perspective; Reading a Drawing; Sectional
True Length, Angle; intersection, Shortest Distance.

Principles of Eng
Principles; Isometric
Views; Dimensioning & Tolerances;

Computer Graphics:

raphics Software; -Spatial Transformations;
Multi-view Projection; Explo
Surface Modelling; Solid Mode

Orthographic Projections; Model
ded Assembly; Model Viewing;
lling; Introduction to Building

Engineering G
Viewing; Co-ordinate Systems;
Animation; Spatial Manipulation;
Information Modelling (BIM)

Module 1: Introduction to Engineering Drawing covering,
usage of Drawing instruments, lettering,

Principles of Engineering Graphics and their significance,
al method only); Cycloid, Epicycloid,

Conic sections including the Rectangular Hyperbola (Gener
Hypocycloid and Involute; Scales

_ Plain, Diagonal and Vernier Scales;

Module 2: Orthographic Projections covering
Principles of Orthographic Projections-Conventions - Projections of Points and lines inclined to both
planes; Projections of planes inclined Planes - Auxiliary Planes;

Solids covering

iary Views; Draw simple annotation, dimensioning and
rs, and fixtures such as WC, bath, sink, shower, etc.

Right Angular Solids covering, Prism, Cylinder,

of surfaces of Right Regular Solids - Prism,
.o;'thographic views of geometrical solids, objects

only)

tric Views, Conventions; Isometric Views
rsion of Isometric Views t0 Orthographic

17




|isting the cOmMPULer technojo,
¢ the theory of CAD softy,
are

A g know
i cation, D® nstrating : :
umlbm (Standard, ject Propertie™ Draw, Modify and Dime,
dinate gystem); Dialog boxes and windows z:%n,,_J
+ Bl

on
u Systems 00 :
. und, Crosshairs, Coo : '
fe), The Status Bar, Different meg, \y
Iy
M ¢

%
= |
gy

Category

&
Drawi ' here applicab
Th Command Line (wh o i
menus (BufO" Bm)- ° o and erase objects.; 1sometric yiews of lines, Planes, S 1 '
so0m 88 used in CAD, Se ect @ » Simple ., \ Course ttle | Prog
compound S [ gchemeand -
| Se¢ eme ,
Module 7: Custommﬂon & CAD prawing cicmulullng of setl.up_ n_fltgr:e drawll?g page and . Credits \
printef, including scale settings, Setting up of units and drawmg‘ |m1ts‘. SO and z_\NSi gtand‘“da; '. Pre—requisites |
coordinate dimensioning and tolerance: Orthographic constraints, Snap to objects manuall, - a -
automatically: Producing drawings bY using various coordinate input entry methods to draw “’: ;:;H, __,_/J‘)’/
- . - . . 1'},1.
lines, ApPLYIDE ous ways of drawing circles: (i)Progumming for Prob
Course Qutcomes
. ! - ) , Unit 1: Introduction to Pr
All phases of manufac:ttmpg or construction require the conversion of new ideas and design system (disks, I
concepts 10t0 the basic line language of graphics. Therefore, there ar¢ many areas (civil system, compile
ma.:banical. Flectrical, architectural and industrial) in which the skills of the CAD technicians PIE“;‘ 1dea of Algorithm: Steps
major roles in the design and development of new products or construction. Students prepare for of Algorithm: '
through practical training in a new state-of-the-art computer designed CAD From algo sthms to pre
jocations, SY1
lectures)

actual work situations
{aboratory using engineering software. This course is designed to:
Unit 2: Arithmetic €X]
o Learn about the visual aspects of engineering design Anal ineeri i (6 lectures
. : yze engineerin h |
e Prepare orthographic and isometric projection. 3 S s lectures) I
« Draw section of solids and conic sections. Arra
e Exposure o computer-aided geometric design S > e
5 = = : Unit 4: Basic Algo
TEXT/REFERENCE BOOKS: and Selex
1. Bhatt N.D., Pan : %
_ Panchal V.M. & Ingle P.R., (2014), Engineering Drawing, Charotar Publishing Unit 5: Funetion
2. Shah, M.B. & Rana B ' |
 MB. ¢ C (2 jfecri - e
3 (2008), Engineering Drawing and Computer Graphics, Pearson : :
3 w‘ o o o g Unit 6: Recursie
2 1 C. M. (2012), Engineering Graphics. TMHPublication i
017), Engineering Graphics and Machine Drawing, Dhanpat il
. Unit 7: Structu
Text book on Engineering Drawing, Scitech Publi
ory and User Manuals g, il Unit 8: Pointe
mn]:lm Engineering Drawing, Scitech Publishers 57
ya User Manuals Unit 9: File b
TEXT BOC
(i) Byron
(i1) E.Bal
REFE]
@® Bria
Hal

18




design

(civil,
ns play
are for
d CAD

ndards,

blishing

Pearson

Dhanpat
blishers,

blishers

—________——'_'_"_——._-._._-_._""_"_
Course code ESC103 (1“1}{!’&_&_(19_52_.1‘{ )
Category Engineering Science Course

. bl Skt
Course title Progran m Solving (Theory & Lab.)

________,_.—-——'—_-'-_-d S E— _Ij_ - N
Scheme and L __T I A ) .
Credits 3 0 __j e

et
Pre-requisites (if] .
any)

yming for Proble

———

()Programming for Problem Solving ( [L & 3; T:05 P 1 0 (3 credits)) (contact hrs 40}
s of a computer

duction to component
cuted, operating

Unit 1: Introduction to Programming (4 lectures) Intro
ram is stored and exe

system (disks, memory, processor, where a prog
system, compilers ete.) - (1 lecture).

erical problems. Representation

pseudocode with examples. (1 lecture)

riables (with data types) variables and memory
object and executable code- (2

Idea of Algorithm: steps to solve logical and num

of Algorithm: Flowchart/
From algorithms to programs; source code, va
locations, Syntax and Logical Errors in compilation,
lectures)
nditional Branching and Loops

ssions and precedence (2 lectures) Co
and consequent branching (3

Unit 2: Arithmetic expre
d evaluation of conditionals

(6 lectures) Writing an
Jectures) lteration and loops (3lectures)

-D, 2-D), Character arrays and Strings

sic Sorting Algorithms (Bubble, Insertion

(6 lectures) Searching, Ba
of equations, notion of order of complexity through

definition required)
g built in libraries), Parameter passing in
ctions: idea of call by reference

Unit 3: Arrays (6 lectures) Arrays (1

Unit 4: Basic Algorithms
and Selection), Finding roots

example programs (no formal

Unit 5: Function (5 lectures) Functions (including usin
functions, call by value, Passing arrays to fun
rent way of solving problems. Example

Unit 6: Recursion (4 -5 lectures) Recursion, as a diffe
programs, such as Finding Factorial, Fibonacei series, Ackerman function ete. Quick
ort or Merge sort.

s, Defining structures and Array of Structures

fining pointers, Use of Pointers in self-referential

L ementa Iﬂn}
v ise should be done as part of the lab)

Ne!

.-: . } With C,. me*“iu.
McGraw-Hill

19




gical problems.

arithmetic and lo
(inC language)-

s and correct syntax and logical errors.

ing, iterationand recursion.
netions and synthesize a complete program using diviq,
€ ang

s to formulate algorithms and programs.

ters and structure ns a
ix addition and multiplication problems and search;
: INg ang

To use arrays,
g to solve matri

To apply pmgrammin
sorting problems. _
simple numerical method problems, namely rot finding o

)

To apply pro ing to solve :
function, differentiation of function and simple integration.

@) Laboratory- Programming for Proble

Problem solving using computers:
Lab1: Familiarization with programming environment

Tutorial 2: Variable types and type conversions:
Lab 2: Simple computational problems using arithmetic expressions
Tutorial 3: Branching and logical expressions:

Lab 3: Problems involving if-then-else structures

Tutorial 4: Loops, while and for loops:

Lab 4: Iterative problems e.g., sum of series

Tutorial 5: 1D Arrays: searching, sorting:
Lab 5: 1D Array manipulation

Tutorial 6: 2D arrays and Strings

Lab 6: pmblemn, String operations

methods problems

m Solving[ L : 0; T:0 ; P : 4 (2credits)] Tutorjy
l;

numerical differentiation, numerical integration

LABORAT

=

| Totranslate given @

ORY OUTCOME:!
late the algorithms

To formu
lgorithir

. To be able to correct syntax

.’ -; To be able 10 identify and ¢

1 Tobe ableto write iterative

1 Tobeableto represent dat

program
To be able to declare point

structures.
1 To be able to create, read :

):

20




impleproblems
To translate given algorithms to 8 working and correct program
Tobe able t0 correct syntax errors A N:‘Pﬂﬂtd by the compilers
To be able t© jdentify and correct Jogical errors €N ountered at run time

To'hﬂ .b‘e to write “m“\"t [ L] weell as rec ursive p[nﬂ_[m‘n;

To be able 1© represent data in arrays, strings and structures and manipulate them through 2

d program
different types and use them In defining self referential

To be able t© declare pointers of

gtructures.
To be able t© create, read and write to and from simple text files

...tll..

on):
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(if any)
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multivariate i
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essential for t
a. To acqua

their usag
b. To introd

physical |
¢. To introd

are used |

Module 1:N
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code BSCI06D
% Basic Science Course
ourse title Mathematics -IT (Calculus, Ordinary Differential
Equations and Complex Variable )
mmd L A b P [ Credlt] Semester-11
Credits 3 _I_ : 0 |4
“Pre-requisites . i s
(if any)

OBJECTIVES:

The objective of this course 18 to familiarize the prospective engineers with techniques in

multivariate integration, ordinary and partial differential equations and complex variables. It aims to
uip the srudants_toldcui with advanced level of mathematics and applications that would be

essential for their disciplines, More precisely, the objectives are:

To acquaint the student with mathematical tools needed in evaluating multiple integrals and

their usage.

To introduce effective mathematical tools for the solutions of differential equations that model

physical processes.

To introduce the tools of differentiation and integration of functions of complex variable that

are used in various techniques dealing engineering problems.

Module 1:Multivariable Calculus (Integration): (10 hours) Multiple Integration: Double
integrals (Cartesian), change of order of integration in double integrals, Change of
variables (Cartesian to polar), Applications: areas and volumes, Center of mass and
Gravity (constant and variable densities);Triple integrals (Cartesian), orthogonal
curvilinear coordinates, Simple applications involving cubes, sphere and rectangular
parallelepipeds; Scalar line integrals, vector line integrals, scalar surface integrals, vector

surface integrals, Theorems of Green, Gauss and Stokes.

Module 2: First order ordinary differential 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.

Module 3: Ordinary differential equations of higher orders:(8 hours) Second order linear

differential ions with variable qoefﬁeients,_ method of variation of parameters,

utions; Legendre polynomials, Bessel functions

s

Module 4: Com fferentiation, Cauchy-Riemann

finding harmonic conjugate;
ic, logarithm) and their properties;
OPE] ‘“.

 integrals, Cauchy-Goursat
proof), Liouville"s theorem
eries, zeros of analytic
due theorem (without
‘Evaluation of certain
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{. G.B. Thomas and R.L. Finney, © fus and Analytic

atics, 9th Edition. John Wiley & Sons, 200

Reprint, 2002.
2. Erwin kreyszig, Advanced Engineering mMathem
3. W.E Boyce and R. C. DiPrima, Elementary Diﬂ'crcntia‘» Equations and Boundary Vg
Problems, 9th Edn., Wiley [ndia, 2009. alye
4. S. L. Ross, Differential Equations, 3rd Ed., Wiley India, 1984,
5, EA Coddington, An Introduction to Ordinary Differential Equations, Prentice Hall Ing
1995. ndia
6. E. L. Ince, Ordinary Differential Equations, Dover Publications, 1958.
Variables and Appiications. 7th Ed., Mc- Graw H
v HilL

7. J. W.Brown andR. V. Churchill, Complex
2004.

§. NP. Bal
Publications, Reprin
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Mathematics. Khanna Publishers, 36th Edition, 2010
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"ESC 101(Th)/ESC107(Lab)

/c?&-’d S
V Engineering Science Course

B
tle Basic Electrical Engineering (Theory & Lab.)

calll'l‘
: L [ T [ P [Credi
smme a 3 1 2 \ 5 4\ Semester ~1/11 X

odits
ﬁmﬂmﬁﬂ“’f—_
S

Jectrical Engineering [L : 3; T:1; P 1 0 (4credits)]

=\

(i) Basic E
. pC Circuits (8 hours) Electrical circuit elements (R, L and C), voltage and current

Modle 1 Kirchoff current and vol el
sources, Kircholl ¢ ent and voltage laws, analysis of simple circuits wi itati
sition, Thevenin and Norton Theorems. Time- doglain a:lillys‘;ig} %ﬁsﬁﬁﬁ%

and RC circuits.

AC Circuits (8 hours) Representation of sinusoidal waveforms, peak and rms values

al power, reactive power, apparent power, power factor. Analysi;
ts consisting of R, L, C, RL, RC, RLC combinations (series and
e- phase balanced circuits, voltage and current relations in star

Module % :
hasor representation, re

of single-phase ac circul
parallel), resonance. Thre

and deltaconnections.
agnetic materials, BH characteristics, ideal and practical

Module 3: Transformers (6 hours) M
transformer, equivalent circuit, losses in transformers, regulation and efficiency. Auto-

transformer and three-phase transformer connections.

Module 4: Electrical Machines (8 hours) Generation of rotating magnetic fields, Construction and
working of a three-phase induction motor, Significance of torque-slip characteristic.
Loss components and efficiency, starting and speed control of induction motor. Single-
phase induction motor. Construction, working, torque-speed characteristic and speed

control of separately excited dc motor. Construction and working of synchronous

rters (6 hours) DC-DC buck and boost converters, duty ratio control.
inverters; sinusoidal modulation.

d three-phase voltage source
nponents of LT Switchgear: Switch Fuse Unit

: _Ea:thing.T‘ype'Sof Batteries,
calculations ~ for energy

i Hill, 2009.
()L, 8, { University Press, 2011.
(iv)E, ;
(v) V. D, Tore

COURS
' T



ns. illoscope. Real-life resistors, cwlTLMmu,:m_ ,
.state and transient time-response {:L R-L,a W;mgc mbf: :

in voltage (!ransicnl may be obsﬂ'-‘ o_nm ij.
state response of R-L, and R-C circuits = 1 oo
ation of phase differences between current itage. Re

Sinusoidal steady

verification. Observ:
in R-L-C circuits.

rrent waveform on an oscilloscope (non-
finearity should be shown along with 2

Transformers: Observation of the no-load cu
former: measurement of primary and

inusoi -H curve non
inusoidal wave-shape due to B-H
y  .n about harmonics). Loading of a trans

secondary vol ﬁandcurrents,andpovfer, _ .
Three-phase tt.a:-lgrlsfornurrs: Star and Delta connections. Voitage and Current

jonshi ine-li -to- oltage, line and phasc currents
relationships (line-line voltage, phase-t0 neutral voltage, _ - :
Phase-shifts between the primary and secondary side. Cumulative three-phase power

inbalanoedthmc-phaseci,rcuits. ; ﬂ
Demonstration of cut-out sections of machines: dc machine ( commma;m-;rﬁ
arrangement), induction machine (squirrel cage rotor), synchronous machine (feld

winging - slip ring arrangement) and single-phase in
dc motor.

Torque Speed Characteristic of separately excited

Synchronous speed of two and four-pole, three-phase induction motors. Direction
reversal by change of phase-sequence of connections. Torque-Slip Characteristic of
an induction motor. Generator operation of an induction machine driven ai supe-
synchronous speed.

Synchronous Machine operating as a generator: stand-alone operation with 2 load
Control of voltage through field excitation.

Demonstration of (a) de-dc converters (b) dc-ac converiers — PWM waveform (c) the

use of dc-ac converter for speed control of an induction moto and of
Sk - T (d) Components of

s of transformers and electrical machines.

cod€
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trans
trans
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ESC 101 A (Th)/E
Engineering Science Courge

Basic Electrical Techhulogy Th ——
enry & 1 ab
-l .] —

L T P Credi
its Ao R b e
.-dCI“d 3 1 2 | &S B
] mester /11

(ifany) " —

Electrical Technol .
g1-A] Basic ogy (Theory) 1, -
IFSC[ credit)] Course Outcomes: 'Y)[L:3;7,

ks by different analysis methods and

15 P:0, (4

and solve D. C. networ
theorems.

k ate a0 solve complex AC single phase and three circuits

) g o the type of electrical machines and their applications

v juce the components of low voltage electrical installations
odule 1: DC Circuits (8 hours)

Sl fnitions, Electrical circuit elements (R, L and C), voltage and current sources, Ohm’
s i ’
Kirchhoff current and voltage laws, analysis of simple circuits with de

P

jgw and its limitations,
excitation bY mesh analysis and node analysis, Superposition, Thevenin’s, No Sl
Maximum Power Transfer Theorems.

Module 2: AC Circuits (8 hours)

Representation of sinusoidal waveforms, peak and rms values, phasor representation, real
power, Teactive pOwer, apparent power, power factor. Analysis of single-phase ac circuits
consisting of R, L, C, RL, RC,RLC combinations (series and parallel), resonance.

Module3: Poly Phase Systems (5 hours) o
Advantages of 3-phase systems, generation of 3-phase voltages, three phase connections (Star
ad delta), voltage and current relations in star and delta connections, three phase POWeTs,

: it ey . 5 4 °¢
analysis of 3 circuits, measurement of 3-phase power 2 wattmeter meth
Magnetic Cir M) phasc transformer, {deal and practical
mg“lﬂﬁon and efﬁCiencY1 Auto-

Module &: B 4 :
Im: ot a three-phase induction motor,Single-
Phase induct ng, Applications

d generator. Applications
motor and

of synchrono®®
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of Wires, Earthin M OU
rthing, .: 1:031 oog:!

' Tata McOraw Hill,2010,

P rovem
RENC o :
HXTIREFE b, “Basic flectrical Engineering » : A
Nagrath, @ vngl " McGraw Hill, 2009. '
rd University Press, 2011, . M{bﬁ
'

allations (ﬁd h“"rf)cn. MCCB, Types
uses, i

L Oxfe

[. ], Nog
1D. P. e lﬂ;" “Basic Electrical ENE | I"nﬂinccrinﬂ'
" L 8 . :
DS, Bobrow, wPundamenta , Logy"”, Pearson, 201 0.
3.L : tronics Techno B Hall India, 1989.

ughes i d Elec ) 0

;. 5% ' “FEIIO;TI‘I?:I ll‘risj;nginm:riﬂg Fundnmcntals , Prentice

Online Recourses: |
Electrical Technology, prof. G. D. Roy, Prof, N. K. De,Prof. |

; %Xﬂfﬁﬁnﬁfm@m tpeinptsl c.in/courscs/|08/105/1081030530 |

' 2. NPTL web Course, Electrical Machines-I, Prof. P. Sasidhara Rao, Prof. G. ._

Sridhara Rao, Dr. Krishna vasudevan, IIT Madras
//nptel.ac.i rses/108/10 /108106071/)

3, NPTL Web Course, Electrical Machines-II,
Sridhara Rao, Dr. Krishna Vasudevan, IIT Madras https://nptel.ac.in/courses

Prof. P. Sasidhara Rao, Prof. G.

[ESC107-A] Basic Electrical Technology Laboratory [ L : 0; T:0: Y
+ 2 (1 credit)]

List of expeﬂments!demonstrations:

s Basic safety precautions. Introduction and use of measuring instruments — voltmeter,
ammeter, multi-meter, oscilloscope. Real-life resistors, capacitors and inductors.

« Verification of network theorem in DC circuits, Thevenin’s Theorem, Norton’s, Theorem,
Snpapomon Theorem etc.

» Sinusoidal steady state response of R-L, and R-C circuits — impedance calculation and |

Vﬂiﬁm Obmatim of phase differences between current and voltage.

: (star and delta), measurement of three

current waveform on an oscilloscope (non- ,
nonlinearity should be shown along with a !

fawformer measurement of primary and




. slip ring arrangement) anqg single
“Phase ingycy;
ONMmachine,

{ﬁ,]d wing™® stic of separately excited de motgr,

W of LT switchgear

(]
; Y QUICOVLS
II.ATO to on electrical components and thejr ratings,
comt ires of appropriate rati
A e ections by wires of Rt
: o cal connt of common electrical measuring Instruments,

; W:: e characteristics of transformers and electrica machines

' e

::201 l
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urse 0% asic cience L0 :
% Chemistry (Theory & Lab.)

(Concep!s inc

hemistry for engin“ﬁnm o

re-requisites /ﬁ

M
glneering) [L:3;T:15 P : 0 (4 credits)|

O}Chemhtr}’ (Concepts in chemistry for en;

ar structure (12 Iecture:s]
Particle in a box solutions

molecules and nanoparticles. Forms of the hydroge

these functions to explore their spatial variations. Molecu i
and plots of the multicenter orbitals. Equations for atomic and molecular orbitals, Energy

level diagrams of diatomic. Pi-molecular orbitals of butadiene and benzene and
aromaticity. Crystal field theory and the energy level diagrams for transition metal ions
and their magnetic properties. Band structure of solids and the role of doping on band

structures.

Unit 2: Spectroscopic techniques a
Principles of spectroscopy an
its applications in medicin
molecules. Applications. Nuclear magnetic resonance an
surface characterisation techniques. Diffraction and scattering.

and their applications for conjugated
1 atom wave functions and the plots of
lecular orbitals of diatomic molecules

Unit 1: Atomic and molecul

Schrodinger equation.

nd applications (8 lectures)
d selection rules. Electronic spectroscopy. Fluorescence and

e. Vibrational and rotational spectroscopy of diatomic
d magnetic resonance imaging,

Unit 3: Intermolecular forces and potential energy surfaces (4 lectures)
Tonic, dipolar and van Der Waals interactions. Equations of state of re
ph:qomena. Potential energy surfaces of H3, H2F and HCN and trajectories on these

surfaces.

al gases and critical

energy in chemical equilibria (6 lectures)
= m"m energy, entropy and free energy. Estimations of entropy and
geIRy a!:"d emf. Cell potentials, the Nernst equation and applications.
reduction and solubility equilibria. Water chemistry. Corrosion.
iderations in metallurgy through Ellingham diagrams.

(4 Lectures)

penclrsh i on of orbitals, variations of s, p, d and f orbital energ.ics
i :nd ]mc = gurations, atomic and ionicsizes, ionization
s gativity, polarizability, oxidation states:
netries, hard soft acids and bases, molecular geometries

B structures, structural isomers and stereoisomers:
chirality, enantiomers, diastercomers, optical activity
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jization and ring openings. Synthesis of
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:stry, by B. H.Mahan
principles and Applications
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mony used drug me;
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» by M. 1. Sienko and A_ Plane

of Molecular Spectroscopy, by C. N, Banwel|
: e

pish_:l“cmﬂﬂsw, by P. W. Atkins

5 ?hyﬂ ic Chemjsn')"
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" polecular energy levels in ¥
, Rationalise periodic propertics SUt
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have been intro

e than 100 ye
to base the description

the ranges of the el

chemical reactions that ar®
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ies and processes using t
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; T:03 P: 3_ (1.3 credits))

1 s Chemistry(NPTELWeb-bookLh B.LT
4 an ¥ B. L. Tembe, Kamaluddin and M 5

structure and Function by K. P. C, Volhardt and N, £
. E. Schore,

ars old and to understand phenomena &t nanometEr
of all chemical processes at molecular levels. The

orbitals and

hermodynamic considerations.
ectrum used for exciting different
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potcnti.al, electronegativity,
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principl of
students will learn to:
() Estimate rt® constants of reactions
function of time
(] Measure molecular/system properties such as surface
visoosity, of solutions, redox potentials,
(] Synthesize & small drug molecule and analyse a salt sample
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chloride content of
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f rd abbreviati
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English to

Wﬂﬁngs gtructures, U f
gentence ctures, Use of phrases and cl :
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Techniques for writing precisely ples of paragraphs in documents
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7 > eem :
Prepositions, Redundancies, Clichés i o modifiers, Articies,

4, Nature and Style of sensible Writing
bing, Defining, Classifying, Providing examples of evidence

.

5, Writing introduction and conclusion

Essay Writing

¢ Writing Practices
ion, Précis Wwriting,
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Course code ESC 104
Category Engineering Science Courses
Course title Workshop-1

P Py VEE ) o Credit
Scheme and Semester-I
Credits - 2 <]
Pre-requisites > J
(if any)

Workshop-1
PART-A

Computer Engineering Workshop

COURSE QUTCOMES:

After the completion of the course the student will be able to:

CO1- Acquire skills in basic engineering practice.

CO2- Have working knowledge of various equipment used in workshop.

CO3- Have hands on experience about various machines and their components.

CO4- Obtain practical skills of basic operation and working of tools used in the workshop.

1. To study and demonstrate Block diagram of Digital Computer System and brief

explanation of each unit.
2. To demonstrate History/ Generation/ classifications and different types of Personnel
. To study and demonstrate internal parts of a Computer System (Card level)

and other peripheral devices and explanation of POST & BIOS.

3. To study and demonstrate primary memory and secondary memory.
4. To d@nnstabecPU Block diagram and other Peripheral chips, Mother Board/ Main
d and its : ors, Add On Card Slots etc.

types of monitors: CRT type, LCD type & LED type.

93

6. rired, Wireless, Scroll & Optical with detail working.

T , Daisy wheel Printers, Ink-Jet Printers and Laser
_' i ion.

8 : d M _ f Personnel Computer Systems: Practical

ystem, Installation of Operating System:
cation Softwares and Utility Softwares,

are or Hardware wise, Virus: Introduction,

up and Restore, Data Recovery Concepts,

of Connecting devices: Hub, Switch &
‘& Cross Cables, Data Transferring
Computer System, Configuration of

o orecautions, Electrical Symbols, Electrical Materials,
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= VC wire and Britannia JOint on GI wi
: oint on 7/22 P : M Ire,
2. Tomake a Straight f‘.’;u“f,f LT;;tJ, Sodium Lamp and High Pressure Mercury vap, -
fluorescen {
s IT:mmp. 2 f earthing and protection devices ¢.g. MCBs, FLCBs ang
4. To study m&;ﬁr:n: t;ypwesmmEl ::fdomcstic and industrial wiring and wire up a circnjt Used fo
5. To study differen ;

Stair case and GMOﬁnWO;“Ej' regulator with lamp to study the effect of increasin
6. Tomake the connec

ecreasi i in steps on the lamp. ‘

- s ms;jsgnv::r;n a;d [t,‘u]l wave rectifiers w1_th filters on PCB. .

7. To fabricate I:m d Repair of Electrical equipment 1, Electric Iron , Electric Toaster
i ce

: !i:’mt.:nrw.liS.ailr1 coolers and Electric Fans efc. ; '

y d soldering process with simple soldering exercises.
190 ]'1:00 ::k: the connection of a three core cable to three pin power %l;igoaon?dﬁcmn ect the

| ion using 23/0.0076”or 40/0.0076 cable
ble end by secured eyes connection using
i ; PART-C
Electronics Workshop

g anq

P Wﬂ!@r

1. To study and demonstrate basic electronic components, Diode, Transistor, Resistance,
Inductor and capacitor. ‘
2. To study and demonstrate resistance color coding, measurement using color code and
multimeter and error calculation considering tolerance of resistance.
3. To study and demonstrate Multimeter and CRO- front panel controls, description of block
diagram of CRT and block diagram of CRO,
4. To study and demonstrate Vp(peak voltage),Vpp(peak to peak voltage), Time, frequency
and phase using CRO.
5. Introduction to function gen
different functions on CRO.
6. To study and demonstrate variable DC regulat
DC measurement using multimeter and CRO,
7. Soldering practice on wire mesh or a resistance decade board includes fabrication,
soldgfing, lacing, harnessing forming and observation.
8. ‘I_‘qh_:gg-of components using multimeter and CRO like diode, transistor,
9. 79 mstrate rectification, half wave, Full wave and bridge rectifier.
waveform observation,

t boand ofa Zener regulated/ series regulated
testing of power supply.

Om each part by the Students,

erator. Functions of front panel controls and measurement of

ed power supply, function of controls and

resistance
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Course code ESC 106
'Cir_,iﬂﬂl—r EBngineering Science Courses
Course title Workshop-II
S e
scheme and L | T ] P TCredl
| Credits » 0 4 5 | Semester-II
pre-requisites |
. if any) |
MECHANICAL WORKSHOP
COURSE OUTCOMES (COS):

After studying this course the students would:

CO 1- Have exposure to mechanical workshop layout and safety aspects.

CO 2- Understand the functions of various machines and cutting tools used in machine shop.
CO 3- Practice real time job preparation using various operations related to machine shop such
as 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

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

List of Exercises:
Fitting, sheet metal and welding workshop:

1. Tostudy layout, safety measures and different engineering materials (mild steel, medium

1 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. _
3. To determine the least count of vernier calliper, vernier height gauge, micrometer and
take different reading over given metallic pieces using these instruments.
4. To study and demonstrate the parts, specifications & operations performed on lathe
pinS i |
5. nstrate the parts, specifications & operations performed on
6. a th fications & operations performed on
7 ctice exercise in specified
8 drilling, counter sinking,
9 red single groove joint/ hasp &
ol bead and restart of
10
arc 'n;’:;dms on given M.
1. Top ‘
M.S. plate as per size.
12. Top
5 Jist; remaining three
NOTE: . A stitution as per the
Tay either

R




