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For all semesters

Category
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I :3I1$e oI cre'iits L rr 150 to 160 for 
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Cl. :irr.ucture oi' Undergrirduate Engineering program:_
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:,:., ,,f !l..t.i.ull* o.prt..'.t.
-_*_ Professional core courses
.,orral Elecr ive corrr.s ElduniloihorEn

speci al izati on/branch
i:lecrivesfromoth@

Suggested Br€akup of
Lredits(Total 160)
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{,'SM GJt)S&T Curriculum for First Yeor lJndergroduote degree courses in Engineering & Technology (w.e.f. session 2078-79)

W#
For Firstyea

D. Credit distribution in the First year of Undergraduate Engineering Program:

E. Coursc code and definition:-

(lategory of Courses:-
BASIC SCIENCE COURSES

(FIRST YEAR)

F.

o

S.

No.
Category Credits

I Humanities and Social Sciences courses 03

2 Basic Science courses 19

J Engineering Science courses 16

4 Mandatory Courses 00

Total 38

Lecture
(L)

Tutorial
(T)

Laboratory/Practical
(P)

Total credits
(c)

Physics 3 J 5.5

Chemistrv J J 5.5

Maths-i 3 0 4

Maths -ll J 0 4

Programming for
Problern solving

3 0 4 5

Enslish 2 0 2 J

E,ngineering Graphics &
Desisn

0 4 3

Workshop/M an ufacturi ng
Practices

0 4 3

Basic [-tu-etrical F-ngg. 3 1 2 5

f otal 38

Course code Definitions
L Lecture
.I Tutorial
P Practical

C credits
BSC Basic Science Courses

ESC Engineering Science Courses

HSMC Humanities and Social Sciences including Management courses

MC Mandatorv courses

sl.
No.

CoLtrsc

Codc
Course Title Hours per week Credits

L T P

2 BSCIOl Phvsics ) 1 3 5.5

BSC] 102 Chemistrl 3 1 J 5.5

3 BSC 1 03/l 05 Maths -l 3 I 0 4

4 BSCr l 04/1 06 Maths -ll ) 1 0 4

a-
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(S\,) GJJS&T curriculum t'or Firsi , .';r lJndergroduote degree courses in Engineering & Technology (w.e.f. session 2018-19)
H;J

I]- NGINEERING SCIENCE COURSES
(FIRST YEAR)

sl.
No.

Course
Code

Course Title Hours per week Credits

L T P
ESC 01 Bi,sic Electrical Engineering J I 2 5

2 ESC 02 Engineerins Graphics & Desisr I 0 4 J
) ESC 03 Prosrammins for Problem Solvins J 0 4 5

ESC 04 W o rkshop/Manufacturing Practi ces I 0 4 J

Fi UMANITIES & SOCIAL SCIENCES INCLUDING MANAGEMENT

Course
Code

Llourse Title

HSMC 101

MANDATORY COURSES

(,. siructurc of currir:ulum

Ma ndatory Induction Training

(3 weeks duration)
'irysical actility
I |eative Arts
' itiversal lll,nran \ ..tr;es

1 , terary
i'i oficierrcl l, iodul.,
i.ectures by, l'.rninenr People
\,'isits to 1ocal Areas

l- irmilializatron to
: )ept./Branclt & Irtrrr,i'ations

(FIRST YEAR)
Hours per week

FIRST YEAR
Clor"rrse Title

IUI I rnJuctiorrTraining

0: | , .,,, iron,re,,tal Sciences

0i i i-1,", Co"trirurion

Hours per week Credits

L T P
0 0 , 0.0

3 0 0 0.0

, o 0 0.0

MCl02
MClOJ

-Ej 
t--



G)u,&T curriculum t'or First Yeor undergroduote degree courses in Engineering & Technology (w.e.f. session 201g-19)

Scheme (First year)
Common to all branches of UG Engineering & Technology

Semester I

e *tl

Basic Scien
Cou rses

Basic Science
(lnu rscs

Engi neerin
Scirncr:
Cou rses

E ngi neering
Science
(l o u rses

ariat 50etal
5 cic n ces

inclu ding
\l ari age n,r;r
Cuu rses

l,Iandato rr
Cou rses

sl.
No.

Category Course
Code

Course Title Hours per
week

Credits

Basic Science
('ou rses

it\( t0t /,.
l. T P

nysrcs (uroup A) 3 I 3 .5.5

tsSC 102 7 Chemistry (Group B) 3 I 3
2 Basic Sciencc

Cou rses
BSC 1 03

BSCI05 Maths -l (for CSEAT)

3 0 4.0

3 LUBIIeertng
Science

Cou rses

lr5(. tUI Basic Electrical Engineering lGrou[Ty---- .' t:1,,1.
3 ) 5.0

ESCl03 . Programming for problem SoluingJc"orpT)IT 3 0 4
4

Sciencc
Courses

o
p/1vr an u racru rrne rractices;fGro 

nR 
A) I 0 4 3.0

r.sc102 Engineering Graphics & Design (G;up B) ;-,r\ n.14. 0 4
tUarldiltor\ , \l(l i0
C ou rses

Induction Training tC..orp n & S)
6^a[.J"rA q_

0 0 3 0.0

t7.s

Semester II
SL 1 Caregorl
No. i

uUfSe
0de(

Course Title Hours per
week

Credits

L T Pir5( tul Physics (Group B) 3 I 3 5.5

rlsc 102 Chemistry (Group A) 3 3

)

itrscl06-, 
f:SC f Ort__.-

i.scl03
I

l

r, s( 10J

ilaths -t I

Maths -II (for CSE/{T)

3 0 4.0

Basic Electrical Engineering(Group B) 3 I 2 5.0

Programming for problem solrinfrEilffi I 0 4

rKsnop/tylanuractunng practices (Group B) 0 4 3.0

I 
i s('r01__
,lr\'l( l0l

I

I

l

Engineering Graphics & Design (Group n) 0 4

nglr
2 0 2 3.0

I\{C102T--_.-t___
I :rtrrqr

Environment4l Sciences (Grourr A) 3 0 0 0.0

onsururton (Group _B) 3 0 0

20.5
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({*i}} J - t&T CurricutLtn ;ar First'i,.it L)ndergroduote degree courses in Engineering & Technology (w.e.f. session 2078-19)

H#

1tl irtes hove been

!!:ngineering
'.tttd Elec'ttorut:s

shfiedfrom Group B to Group A w.e.f. session 2018-lg

Engineering
tn-creditl will

Group

o Electronics and Communication Engineering
r ElectricalEngineering
r Electrical and Electronics Engineering
o Printing Technology
. Packaging Technology
o Printing and Packaging Technology
. MechanicalEngineering
. AgriculturalEngineering
. AeronauticalEngineering
o Automobile Ensineeri
. Computer Science and Engineering
o InformationTechnology
. BiomedicalEngineering
. Food Technoiogy
r Civil Ensineeri

Tlte ,fbllott ing cli',

" !'.lcc,

" l'.let i

The./oi!or int: ,t . t.ttt,rt rt)ttr\(r tttonlredtt.) \a tll be u/l(red in semesters as shown belov.

l'' Semester (Group A & Group B)
t, tllatl SCi.tnces 2'd Semester (Group A1

3'd Semester (Group B)
)nsttlulnn 2nd Semester (Group B)

3"d Semester (Groun A)
t/ I t ttlion Truditional
!f

4'h Semester (Group A)
5'h Semester (Grouo B)

- 9f-
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f;-$'.N) GJUS&T Currt;utum t'or First Yeor Undergroduote degree courses in Engineering & Technotogy (w.e.f. session 2018-19)W

Curriculum Contents (First year)

Detailed contents
(i) Atomic uni moleculur structure (12 lectures)

Schlodinger equation. Particle in a box solutions and their appiications for conjugated
molecules:rrrr1 nanopafiicles. Forms of the hydrogen atom wave functions and the plots of
thest' functr(',r,: to expiore their spatial variations. Molecular orbitals of diatomic molecules
and plots oi rire multicentre orbitals. Equations for atomic and molecular orbitals. Energy
!evei diaInins of diatomics. Pi-molecular orbitals of butadiene and benzene and

aromaticitr. t'r\ stal tield 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.

(ii) SpectrosL't)pii: techniques and upplications (8 lectures)
Pnncipics o1'spectroscopy and selection rules. Electronic spectroscopy. Fluorescence and

Course code BSC102
Category Basic Science Course

Course title Chemistry (Theory & Lab.)
Contents
(i) Chemistry (Concepts in chemistry for engineering)
(ii) Chemistry Laboratory

Scheme and Creclits L T P Credits
I 3 5.5

Pre-requisites ( if anr

I Course I Tueorl

I a,ssessment 
I

I Methods I

I llnternat: Ilso; I

I External: I

lzor IlltltlL__ '_
I Course i t-:ri-,.

i Assessment 
I

I Methorls 
I

I {Internal: 
Il3o; 1

I External: L

lror I

Internal Examination:
r Two minor tests each of 20 marks
. Class Performance measured through percentage of lectures attende

(4 marks)
. Assignments, quiz etc. (6 marks)

End semester examination:
o Nine questions are to be set by the examiner.
e Question number one will be compulsory and based on the entir

syllabus. It will contain seven short answers type questions.
o Rest of the eight questions is to be set with a fair weightage of all th

units.
. All questions will carry equal marks.
. fhe Students will be required to attempt 05 questions in all.

r lnternal practical evaluation is to be done by the course coordinator.
. The end semester practical examination will be conducted jointly b

external and internai examiners.

(i)Chemistrl' (Concepts in chemistry for engineering) [L: 3; r:1; p: 0 (4 credits)]

?/'

-ob



HY
it: applications in nedicine. Vibrational and rotational spectroscopy of diatomic
trtc,lecules. Applications. Nuclear magnetic resonance and magnetic resonance imaging,
s Lr r r dce characteri sat i.r rr techn i q ues. Di ffraction and scatterin g.

(iii) Itti,:rntolecularfot'cts urtcl potentiul energ! surfaces (4lectures)
Ionic, dipolar and var Der Waals interactions. Equations of state of real gases and critical
1:,rtertomena. Potentiai energy surfaces of H:, HzF and HCN and trajectories on these
s.rrilces.

(iv) L sc of free energ! iti chemical equilibrium (6 lectures)
ilrermodynamic firnctions: energy, entropy and free energy. Estimations of entropy and
t)ec energies. Free cr'rcrgy and emf. Cell potentials, the Nernst equation and applications.
Ar:ir.1 base, oxidation reditction and solubility equilibria. Water chemistry. Corrosion.
t se of free energy cc.,nsiderations in metallurgy through Ellingham diagrams.

(v) Pc''iotlic properties (4 Lcctures)
i, ft,,'ctive nltclear chrti'ue. penetration of orbitals, variations of s, p, d and f orbital energies
()1 i loms in the perioiric table. electronic configurations, atomic and ionic sizes, ionization
L' ,'" gieS. electt'on .rl'tinity and electronegativity, polarizability, oxidation states,
''',.r ilination nttt.nbur und geometries. hard soft acids and bases, molecular geometries

(vi) :'t lchentistt..t. (4 lr.,tttres)
l. -:irl'esentations of dimensional structures, structural isomers and stereoisomers,

r'r',1'ligurations and s't-nr.netry and chirality, enantiomers, diastereomers, optical activity,
Itir-'.rlute configttratitrus and conformational analysis. Isomerism in transitional metal
e rI rilOundS

(vii) i r:lonic ret:,!ions rt:t:l synthesis of a drug molecule (4 lectures)
lr:,, Ltduction to rea. tions involving substitution, addition, elimination, oxidation,
t' rrLrctiott, ct'clizatior: and ring openings. Synthesis of a commonly used drug molecule.

Suggc, r," r i 'Iext iiooks
(i) L ;rrr . rsiLy ciremistrl'. nr B. H. Mahan
(ii) ( trerrristry: Principles:rnd Applications, byM. J. Sienko and R. A. plane
(iii)F., i r ...rlnentals o 1- Mo lr : Lr lar Spectroscopy, by C. N. Banwell
(iv)lri i,,'reering ('henrisrl TNPTEL web-book), by B. L. Tembe, Kamaluddin and M. S.

1..,i:,rilan
(r,) Ir -i ,,;al Chcntistry. i'r. i'. \\/. Atkins
(vi)t; :.,ric Chcriristry: Stlircture and Irunction byK, P. C. VolhardtandN. E. Schore,5th

I: r,, i i i,n http ://b cs. u,h l r cc rnan.com/vo i lhardtschore5 e/defaurt.asp

Coursc i.-, utcontcs
The c,.r;iecpts deveiopecl in this course will aid in quantification of several concepts in
chenr,;i r that have beer, introduced at the 10+2 levels in schools. Technology is being
increa', r,,gly basccl on tli ' - le ctronic, atomic and molecular level modifications.

Quant,.trrr theorv is mor-r'tiran 100 years old and to understand phenomena at nanometer
leveis ,,e has to base tirr Cescription of all chemical processes at molecular levels. The

- o1'-



{"rd;t} G)U5&T Ct,r ,(ulun) for First Yeor l)ndergroduote degree courses in Engineering & Technotogy (w.e.f. session 2018-19)

EJ
course will enable the student to:

. Analyze microscopic chemistry in terms of atomic and molecular orbitals and
intenno lecular forces.

I Rationalize bulk properties and processes using thermodynamic considerations.
o DistingLrish the ranges of the electromagnetic spectrum used for exciting different

molecLrlar energy levels in various spectroscopic techniques
o Rationalize periodic properties such as ionization potential, electro

negativit-y. oxidation states and electro negativity.
o List nt;rior chemical reactions that are used in the synthesis of molecules.

(ii)Chemistl'i, i,;ibot"atory IL:0; T:0; p:3 (1.5 credits)]

Choice uf i{i-12 experiments from the following:
! Deternrinlrtion of surf'ace tension and viscosity
. -lhin lavcr chromatography
r Ion exchange column for removal of hardness of water
r Detenr ination of chloride content of water

' Colliqati.,,e properties using freezing point depression
r Deterrn ination of the rate constant of a reaction
r Detenrination of cell constant and conductance of solutions
r Potenliometry - determination of redox potentials and emfs
r Syrthesis of a polymer/drug
. Saporification/acid value of an oi1
. Chernical analysis of a salt
. Lattrce strllctures and packing of spheres
. N4clde i,, o l' potential energy surfaces
a' ('hern i;al osciilations- lodine clock reaction

' Detenitinatiott of the partition coefficient of a substance between two immiscible
Iiq Lri.l',

! A,dsolltion r)1-acetic acid by charcoal
I L,:serr:'t)reeapillart viscosimeterstothedemonstrateoftheisoelectricpointasthepH

ot mitiitlLrnr viscosity for gelatin sols and/or coagulation of the white part of egg .

Laborato rr' 0utcomes
r The chemistry laboratory course will consist of experiments illustrating the
. principles of chemistry relevant to the study of science and engineering. The

studelrs rvill Iearn to:
r Estitrt:,te rate constants of reactions from concentration of reactants/products as a

functii;n of tirne
. Measurc rrolecular/system properties such as surface tension, viscosity,

oondLl'.rtailce of solutions, redox potentials, chloride content of water, etc
. Synth" 'rzc a srnall drug molecule and analyse a salt sample

- oln



{iXr;} GJUS&T Cur tcu,un) for First Yeor t)ndergroduote degree courses in Engineering & Technotogy (w.e.f. session 20L8-19)t\A.*,,UJ
course will enable the student to:

. Analyze microscopic chemistry in terms of atomic and molecular orbitals and
intermolecular forces.

r Rationalize bulk properties and processes using thermodynamic considerations.
o Distinguish the ranges of the electromagnetic spectrum used for exciting different

molecLrlar energy levels in various spectroscopic techniques
o Rationalize periodic properties such as ionization potential, electro

negativity. oxidation states and electro negativity.
o List nra.ior chemical reactions that are used in the synthesis of molecules.

(ii)Chemisti'.\, i,iiboratory I L:0; T:0; p:3 (t.5 credits)l

Choice cl.i{}-12 experiments from the following:
! Deterrrrinlrtion of surf'ace tension and viscosity
. 'l'hin larc.r chromatography
. lon exchange column for removal of hardness of water
r Deterrnination of chloride content of water
. Collisatir,e properties using freezing point depression
. Detennination of the rate constant of a reaction
. Detennination of cell constant and conductance of solutions
r Potenriometry - determination of redox potentials and emfs
. Sl,nthesis of a polymer/drug
. Saponification/acid value of an oil
. Chent ical analysis of a salt
. l-atticc si.ructures and packing of spheres
. Model:, o1'potential energy surfaces

' C'hertli,-,al oscillations- lodine clock reaction

' Detelrrination of the partition coefficient of a substance between two immiscible
Iiquid:

! Adsrrr"rriolt o1'acetic acid by charcoal
I Use o,'thc capillarv viscosimeters to the demonstrate of the isoelectric point as the pH

ot minintLrrn viscosity for gelatin sols and/or coagulation of the white part of egg .

Laboratorl'Outcomes
. The ciremistry laboratory course will consist of experiments illustrating the

princilrles ot- chemistry relevant to the study of science and engineering. The
studeuls ri,ill learn to:

o E,stitn.:te rate constants of reactions from concentration of reactants/products as a
functirrrr oltirne

o MeasLtte Inolecular/system properties such as surface tension, viscosity,
condttr'lrltce of solutions, redox potentials, chloride content of water, etc

. Syntir.::.izr: a srnall drug molecule and analyse a salt sample

- o1'



B:r.ic Science Course

,+.
ff#S!\ a..,;&TCuriculumt'arFir.::t:r t)ndergradulteLlegreecoursesinEngineering&Technology(w.e.f.session2O18-1g)
BSS'JBlic

Course code BSt 101

Course title Theo & Lab.
Schenre lind Credits

I
(jrrrr'se contents in Ph),sics (Any one)

L i) Introduction to Electromagnetic Theory
(ii) Introduction to Mechanics
t rii) lntroduction to quantum Mechanics for Engineers
( i\ ) Oscillation, Waves and Optics

Thcory In clnal E,xamination:
o Two minor tests each of 20 marks
o CIass Performance measured through percentage of lectures

(4 marks)

" Assignments, quiz etc. (6 marks)
i tl sernester examination:

n Nine questions are to be set by the examiner.
* Question number one will be compulsory and based on the enti

svliabus. It will contain seven shoft answers type questions.

Rest ol the eight questions is to be set with a fair weightage of al

' All questions will carry equal marks.
* 'l he Students will be required to attempt 05 questions in all.

Extcrrr:r i:
70)

Cour, 
'

Asses.,ri;^lt
Metlii;,i.
(Inte rr i i. i :

30;
Exter ri it l:
70)

lnternal practical evaluation is to be done by the course coordinator.
The end semester practical examination will be conducted jointly
extcrnal and intemal examiners.

(i)Irrti'oriuction to Elee tromagnetic Theoryll:3; r:1; P r 0 (4 credits)l

l- P.,:1, .,tui.it". (if unt

Detail,.',' 'ontents:
Mot! t, : ! : Elet:lrostatic:, ,tr vucltum (8 lectures)
Calcr,ri,,.,n of electric llci.l and electrostatic potential for a charge distribution; Divergence

and.'ri't ,,1'electrostatic t,cld: Laplace's and Poisson's equations for electrostatic potential

aid Lr,,i.'Licness of their ,olution and connection with steady state diffusion and thermal

conclir, ti,,n: Prilctical e:,rnrples like Farady's cage and coffee-ring effect; Boundary

conr:i ,, , ,, of elcctric fielti aird electrostatic potential;method of images; energy of a charge

ciisti'i,,iiri.r11 &utl its expres'ior.t in teltns of electric field.

Motii,:, !: Electrostatics' :;t u linear dielectric medium (4 lectures)

Mathematics course with vector calculus
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Eleotrostatic lreld and potential of a dipole. Bound charges due to electric polarization;

Electric dispiacement; boundary conditions on displacement; Solving simple electrostatics

problems in presence of dieiectrics - Point charge at the centre of a dielectric sphere, charge

in front of adielectric slab, dielectric slab and dielectric sphere in uniform electric field.

Mo d u le 3 : Mlt&UgllUULitL( 6 I ectur es)

Bio-Savart latr. Dir,'ergence and curl of static magnetic field; vector potential and calculating

it for a given rrragnetic field using Stokes' theorem; the equation for the vector potential and

its solution fbr qiven current densities.

Module 4: Mrti4netostotics in a linear magnetic medium (3 lectures)

Magnetizati.r, ,r,ti associated bound currents; auxiliary magnetic field ii ; Boundary

conditrons ori ,i ,in."i ,;i S,rlr ing tbr magnetic field due to simple magnets like a bar magnet;

rnagnetic su:ccptibility and feromagnetic, paramagnetic and diamagnetic materials;

Qualitative cliscussion of magnetic field in presence of magnetic materials.

Module 5: l'-urutlay's law (4 lectures)
Faradal,'s lar,r' in tcnxs of EMF produced by changing magnetic flux; equivalence

Faraday"s lau ancl motional EMF; Lenz's law; Electromagnetic breaking and

applications: iiil'l'erential fbrm of Faraday's law expressing curl of electric field in terms of
time-derivatile of'magnetic field and calculating electric field due to changing magnetic

fields in quasi-sttitrc approximation; energy stored in a magnetic field.

Module o: Displucement ('Ltrrent, Magneticfield due to time-dependent electricfield and

Muxlve!l's eq :.t tl ion s ( 5 lat'tures)

ContinLiin eq-rtirr,.rr lirr current densities; Modifying equation for the curl of magnetic field

to satisl-r'conl,nrritr eclLralion: displace current and magnetic field arising from time-
dependent elcctric tleld: calculating magnetic field due to changing elpctric fields in quasi-

static approxinratiorr. Maxwell's equation in vacuum and non-conducting medium; Energy in

an electrornagnctic lrelci: Irlow of energy and PoyTrting vector with examples. Qualitative
discussion o1' rr.-rornentlrrr in electromagnetic fields.

Module 7: Elcctronrugnelic h)aves (8 lectures)
The vvave eriLrrition: Plane electromagnetic waves in vacuum, their transverse nature and

polarization: relation bellveen electric and magnetic fields of an electromagnetic wave;

energv can'ieil bi electromagnetic waves and examples. Momentum carried by
electrornagneriu \vaves and resultant pressure. Reflection and transmission of
electromagnctic \\avcs tiom a non-conducting medium-vacuum interface for normal

inc iclence.

of
its

Suggestcci i..t Borlks
(i1 Dai icl 'i,iil'tlths.

l,lc.tt'; i . riLrirlii :
lntroduction

*,\a /
10



tffipJ " - -\ r curri'ulum for First r.ctr undergrodulte degree courses in Engineering & Technology (w.e.f. session 2018-19)x&if

Sug;1,:s L.:d Refcrence Books :

(i) lialiiday and t{esnick,
i'itr',ics

(ii) \i Saslow, Electr.,r,,it1. magnetism and
, t:,t ,i

Coir, si i)utcomes
. i, ,-1! tramed bV Dep.rrrnent of-physics, GJUST, Hisar

n L, ,r,'ritor\, - Introdrr.tion to Erectromagnetic Theory[L:0; T:0; p:3 (1.5 credits)]Cht,iq.: of experirr:cnts from the
lbllor, irrg:

'; i--rperiments on clectromagnetic induction and electromagnetic breaking;
i .C circuit and i .(.R circuitl

' itesonance pheir..rnena in LCR circuits;
. rlapnetic field il.Lrrn I-lelmholtz coil;
- \4easurement ol':_orentz force in a vacuum tube.

Lai .trr:fon'
Oi:: -ir;i:ii S:

. r . il'alrrr:C by Der .. intcltt of physics, GJUST, Hisar

**)k*****rt**

*\\ ---
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High-school education

*:*t.:]l :)Js&TLt t,,u., iarrtrstyedrUndergroduotedegreecoursesinEngineering&Technology(w.e.t'.session2018-19)
T\A+.J
kc*d

(ii)Introduction to Mechanics 4 credits)

Pre-requisitcs (if lnv)

Detailed contcnts:
Module 1: (B lecturcs)
Transf'ormation .rl scalars and vectors under Rotation transformation; Forces in Nature;

New.ton's lar,rs and its completeness in describing particle motion; Form invariance of
Newton's Second Law: Solving Newton's equations of motion in polar coordinates;

Problems irriiLrriiirg constraints and friction; Extension to cylindrical and spherical

coord inate s

,Votiulc ): (' :,'t.!t,tr'r,
Potential eluls) lL,rtlrron; F: - Grad V, equipotential surfaces and meaning of gradient;

Conservative an.i r.rtr-r-conservative forces, curl of a force field; Central forces; Conservation

of Angular Vliirnerrtum; Energy equation and energy diagrams; Elliptical, parabolic and

hyperbo li c orb i ts : Kep ler problem ; Application : Satellite manoeuvres;

Modulc 3: (5 !tt'ittra:)
Non-inerrial tr-rLures of ref-erence; Rotating coordinate system: Five-term acceleration

fbrmulri.
Centripetal an.i I lirr.riis accelerations; Applications: Weather systems, Foucault pendulum;

Module 4: (6 !ecture s)

Ilanlopic osciliai,rr'. Darnped harmonic motion - over-damped, critically damped and

I ightl r,-.d am pr,1 rrsr: r i I atr)rs : Forced oscillations and resonance'

Modula -5.' 1 
-: t 'r !!!i.t ' )

Dellnition arii i)r()ir,.)ii ot'a rigid body in the plane; Rotation in the plane; Kinematics in a

coorclinare s) sie rrr r'.)rating and translating in the plane; Angular momentum about a point of

a rigid body i,t l)l:rntrr rnotion; Euler's laws of motion, their independence from Ne'*ton's

law's. and their nccessit,r in describing rigid body motion; Examples'

Moclttle 6: (7 !etrttes)
Introduction irr threc-clirnensional rigid body motion - only need to highlight the distinction

fiom tivo-dirnrilsii)uiiI rnotion in terms of (a) Angular velocity vector, and its rate of change

and (b) Morncnr tri'irrcrlia tensor, Three-dimensional motion of a rigid body wherein all points

move in a copiantii nranner: e.g. Rod executing conical motion with center of mass fixed -
only need to sh,:;ii rirat this motion looks two-dimensional but is three-dimensional, and two-

diurensionai iirl ln i.ll.ll r()n fails.

Suggcsted Rtir r tr{r(',-' iiiioks
(l) L,rrgirrcer.i:,,.:. l''lr:.'irritrics. 2nd ed. - MK Harbola
(ii) lntroiltr,,'ir,.:,t 1,r 'ii'-',:hatlics - MK Verma
(iii) ,,rn lritt',rrl.i,--ilr.,i, Li; Mechanics - D Kleppner & R Kolenkow

(iv) irrincipiu: -r' \:lr.:.'hanics - JL Synge & BA Griffiths

-17-
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(v)Mcclrirrics _-- JP Den Iiertog
(vi) F.rrg'i reering Mechanics - Dynamics, 7th ed. - JL Meriam
(vii)l\,ieciranical Vibrations - JP Den Hartog
(viii)1'hei,ry of Vibrations with Applications 

- WT Thomson

Coursr (; :r tcomes
r -l , l'r'arrred by Deprrrtr-nent of Physics, GJUST, Hisar

* 1.i,,,{,,.rt,rr}' " Introdur tion to Mcchanics I L : 0; T:0 ; p : 3 (l.5 credits)l
Ci, i. of 3-.1 experinr-::rts from the following:
. ' Lrpled oscillatorr
. l. :rii.ir cnts on al :rip-11'4aL: .

. ,r |intcnt oo fl.tr iircnt of inertia measurement.

. .l)erilnents with .tvroscopel

6 ,(-':,ouiince phenoi i,:na in mechanical oscillators.

Lai:r, r :iiorY Outcomcs:
o 'j 

, , iL'anred by Dep.u rment of Physics, GJUST, Hisar

-13 -
13



iii)Introdrctiun
Pre-requisites (il Mathematics course on differential equations and linear algebra

,+.
/*'*:) cjus&T (., t ,t ,1, : )! | )ist Yeor tJndergroduote degree courses in Engineering & Technology (w.e.f, session 2018-19)
t'\&.t;JH;d

uantum Mechanics for En L:3;T:l;P:0(4credits
ant')

Detailed contents :

Module 1: Vl/u,"e noture of particles und the Schrodinger equation (8 lectures)
Introduction to ()urirriLim mechanics, Wave nature of Particles, Time-dependent and time-

indepenclent Schro.lirrger equation for wavefunction, Born interpretation, probability

current. Expccratirtn ,,,alues, Free-particle wavefunction and wave-packets, Uncertainty

principle.

Module 2: ]itrthe nttttit'ul Preliminaries for quantum mechunics (4 lectures)
Compler nrrr,ilrcr'.;. iirrcar vector spaces, inner product, operators, eigenvalue
problerls. Hcr',rrililr, operators. Hermite polpomials, Legendre's equation, spherical
harmi.rrr ic s.

Module 3: Aplsl.ring the Schrodinger equation (15 lectures)
Solution of slatilr',rir'-state Schrodinger equation for one dimensionatproblems- particle in

a box. particir iu irrrractive delta-iunction potential, square-well potential, linear harmonic
oscillator.
Nurnerical soliitrorr r.r1-stationary-state Schrodinger equation for one dimensional problems

tbrdiftcrenr lroi.eniicils Scattering from a potential barrier and tunneling; related examples like
alpha-decay. 1iclcr-ionization and scanning tunneling microscope
'i'hree-dimen:,,onitl problems: particle in three dimensional box and related examples,

Angr.rlar lnolririlrLint operator, Rigid Rotor, Hydrogen atom ground-state, orbitals, interaction
with magneti,: ilcld. spin Numerical solution stationary-state radial Schrodinger equation for
spherically' s., rrirtrctt'ic potentials.

Module 4: Iritrrtdut'tiot1 to molecular bonding (4lectures)
Particle in dt,,i[rie.t,--ita-tirnction potential, Molecules (hydrogen molecule, valence bond and

molecuiar or i, r,ii:. prctLrre). singlet/triplet states, chemical bonding, hybridization

Modula S: l:ttotiuttiotr lo solids (7 lectures)
I-ree elcctron ihcor'.r of metals, Fermi level, density of states, Application to white dwarfs

end ne'"ltron srlils. []]lr'reh's theorem for particles in a periodic potential, Kronig-Penney

rnodei ancl c,rilin u1 energy bands
Numirical soiuriun lor energy in one-dimensional periodic lattice by mixing plane waves.

Srrggestctl T'e rr iiuciis
1ii) i:isberg aird [{esnie l'. lntroduction to Quantum Physics

Su ggesteci Ret'c rr:rt te iJoohs
(i) D. .i. Grif iltlrs. Quantum mechanics

(ii) Ri';itarci l(iiL-rirtct1" (Juantum Mechanics
(iii) Daniel \,1i(.\irllrie . Quantum Chemistry

Course (rutct;nti,r
* l r, t,r i':'r;' r-''1 i)' I )rltrtfiment of Physics, GJUST, Hisar

L4



ti$Sk;,? i' -)tCutt,.rlumforFirst',.:;:rAndergrodultedegreecoursesinEngineering&Technology(w.e.t'.session2018-19)w
t Liri:o, atorl' - Introdut'iion to Quantum Mechanics for Engineers IL: 0; T:0 ; p:3 (1.5 uedits)]
Choitr:,,f experiments
. '1'L) i,e tianred by Depr,rtment of Physics, GJUST, Hisar

Labu r':l :. r l'r' Outcomes:
. Tr,', fl'amed by Dep;ritment of Physics, GJUST, Hisar

+ ,l ,f X *,f r(,f
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f,,.i :.1? c-tt,,5&'t ( ,, ' ,' t i1;r iits.t Yeor t)ndergroduote degree courses in Engineering & Technology (w.e.t'. session 2018-19)
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(ii) Oscillrltio_n$, lvaves and
i* P* ..qri;l;; {jf "., 

-[O tics 3;T:l;P:0 4 credits

I

Dctailed contents:
Module 1: Sirnple lturmonic motion, damped and forced simple harmonic oscillator (7

la{'lilr{JS)

Mechanical anri ei,ictrical simple harmonic oscillators, complex number notation and phasor

representaticrr oi-.,iniple harmonic motion, damped harmonic oscillator - heavy, critical and

light darrpiiig uncrgv clecay in a damped harmonic oscillator, quality factor, forced

nrechanical irrril ,,:ic,tric,al oscillators, electrical and mechanical impedance, steady state

l'notion of tbr,;,'.i -i-rr:rpcd harmonic oscillator, power absorbed by oscillator.

Modult 2: h'rn<ii..,ttct.t'iv,e transverse and longitudinal waves in one dimension und

i,,tt,'rtItr( ii{trt to dispersion (7 lectures)
'lransrcl'sc \\Live r)lr ir srring, the wave equation on a string, Harmonic waves, reflection and

transmission oI'uiavcs ar a boundary, impedance matching, standing waves and their eigen

frequencies. longirLrclrnal waves and the wave equation for them, acoustics waves and

speed of'sound- stancling sound waves.

Waves ri,ith ciispersiori. ivater waves, sr.rperposition of waves and Fourier method, wave

groups llttd st,rilp '.'1.'t it1 .

Motlule 3: 7'ita I.tt't,lit.ilution of light and geometric optics (l0lectures)
Fermar.s prirrcipic (ri :,taiionary time and its applications e.g. in explaining mirage effect, laws

of reilectioii ancl iuliirction. Light as an electromagnetic wave and Fresnel equations,

reflectance aritl tLarr'ritillairce, Brewster's angle, total internal reflection, and evanescent wave.

N{irlor:r and l,,rrscs.rrrr-l ,rptical instruments based on them, transfer formula and the matrix

metl,ocl

l[odulc 4: ll ure t;ptir'.: (6 lectures)

iluygens' priircilrtc. :,Liperposition olwaves and interference of light by wavefront splitting

and antplirurlu splirtir-rg; Young's double slit experiment, Newton's rings, Michelson

in ter [brom ete r" \ti ac I r -Zehnder interferometer.

Farunhofe r d illl'actiorr fiom a single slit and a circular aperture, the Rayleigh criterion for limit
of'resolLrtion rrrrd irs application to vision; Diffraction gratings and their resolving power

Mod tt!t.i.' rri';i'r'r /,{/
Einstein's rh,:,r;rr e1 n'iittter radiation interaction and A and B coefficients; amplification of
ligirr by, popi rial ion in , ersion, different types of lasers: gas lasers ( He-Ne, COz), solid-state

iaser:;(riibr. .i; ,J',rr:,:rrl), dye lasers; Properties of laser beams: mono-chromaticity,

coi'rctcrrec. t.,,, 'no:rlr,:,, trl,ld brightness, Iaser speckles, applications of lasers in science,

cttgittr'tt,ll! rr.: tl't, ;t..,)e .

(i) Mathematics course on Differential equations
ii) lntroduction to Electromap,netic theor

16



filN h"JJ C] ;5& i Ct t , ,.ulum for First \ , .j r Llndergrodulte degree courses in Engineering & Technology (w.e.f . session 2018-19)t,\l6.:"i'" I
tD;d,

Suggestcrl lLcf'crence Booi,s
(i) Ian (; N'Iain. Oscillations and waves in physics
(ii) H.J. I'ain, -l'he physics of vibrations and waves
(iii)E. Hccht. (\ntics
(iv)A. Cliatali. Optics
(v)O. Sre lto. Principles or t-asers

Cours.'{lntcornes
o I L ' 1'ran,cd by Depr,r'rnrcnt of Physics, GJUST, Hisar

.i. La.,a..,rr-,i'\ -Oscillati.,rrs.wavesandopticsIL:0;T:0;p:3(l.5credits)]
Ci: .,i. -,,i' r.r.lleriment:.

a I : i:'arrrcd by Dep. in-ient o1'Physics, GJUST, Hisar

Li' iruiaroi r Outconrc.,:
r 'l',-, bc fian,cd by Depr,,tment of Physics, GJUST, Hisar

t7



Course codt'

Course titlc
Schemc anci

Credits

Course Assessutcnt
Meth otls ( Intt'r'iial:
30; Erterual: r0)

dl.* i 5 GJUS&T L , t urL)t ;)t Ftrst Yedr undergroduote degree courses in Engineering & Technology (w.e.f. session 2018-19)

H*7
I trsc lo:-r--ffi

Maths -I
L T P Credits
J 1 0 4

I Internal examination:
I . Two minor tests each of 20 marks

] . Class Performance measured through percentage of lectures attendt

, (4 marks)

I . Assignments, quiz etc' (6 marks)

, End semester examination:
. Nine questions are to be set by the examiner.
r Question number one will be compulsory and based on the enti

s-v''llabus. It will contain seven short answers type questions.

L . Rest of the eight questions is to be set with a fair weightage of all t

i units.
. All questions will carry equal marks,

i . The Students will be required to attempt 05 questions in all.

(i)Calcutrii.q iiuti Linear Algebra

Detailed coli -t{Its:
Module I : t'r It' ttIu.;: {6 lectures)
Evolutes anti ilrr'oiiiies+ Evaluation of definite and improper integrals; Beta and Gamma

functions anri their propefiies; Applications of definite integrals to evaluate surface areas and

volrtrnes 01'r'. i t,Iuti.trts.

Modnlc 2: t tii ulut: (6 lectures)

Ilollr": i'hcr,' .,rr, ',,,.,rri; ralue theorems, Taylor's and Maclaurin theorems with remainders;

indctclrrriuuL. i.)!lri .Liiil L.'Hospital's rule: Maxima and minima.

Motltlr "i: 5'!qti(tt{'a,t utul seties: (10 lectures)

Colvergencr o1'seciLicnce and series, tests for convergence; Power series, Taylor's series, series

fbr exponcnt'iai. rlisoltometric and logarithm functions; Fourier series: Half range sine and

cosine selies,. i'u'sq',, al's theorem.

M oti u I c 4 : l.! t t ! t ittu t' i n h ! e C u I cul us (DffiTgntiation) : (8 lectures)

Linrit. continuil.,. ano partial derivatives, directional derivatives, total derivative; Tangent plane

ancl normal iirie. \,[axima, minima and saddle points; Method of Lagrange multipliers;

Gradient. cttl iirttl i,i ivergence.

itfodule 5: il'itttt'ices i l0 lectures)

lnve:sc aucl 'r,rri. (,r .i nratrix, rank-nullity theorem; System of linear equations; Symmetric,

18



@
.,+.

flffim) 't.ti&TCurriculumforFirstytqtLJnderqt.tduotedegreecoursesinEngineering&Technology(w.e.f.session201B-1g)
L\Hd#Y
ld&cr

skew-sltnmetric and orthogonal matrices; Determinants; Eigenvalues and eigenvectors;
Diagonulization of matrices: Cayley-Hamilton Theorem, and Orthogonal transformation.

Suggestcd Text/Referencr Books
1i) G.l:1. Tltr,iras and R.r . Finnel. Calculus and Analltic geometry, gth Edition, Pearson,

Rri'i IP1- 2ir62.

(ii) Er, r11 Lr'r.rSZig, Advl.i,,-:ed Engirreering Mathematics, 9th Edition, John Wiley & Sons,

-(,li 'r.

(iii) Ve!'i'ara.jar, T., Engini,.:r'ing Mathematics for first year, Tata MiGraw-Hill, New Delhi,
2Utrs.

(iv; Raiirana 11.V., Highel Engineering Mathematics, Tata McGraw Hill New Delhi, ll,h
Relrrint. 2010.

(v) D l)oole. l-inear Algebra: A \lodern Introduction, 2nd Edition, Brooks/Cole, 2005.
(vi)N.lJ. Bali and Manish Goral. A text book of Engineering Mathematics, Laxmi

Pr,r i r i ications, Reprint. 2()08.
(vii)B..,. Greri'al, Higher Errgineering Mathematics, Khanna Publishers, 36th Edition,2Ol0.

Cour:rt' i utcr;;iles
The oir'.:ctirs .rl'this cour:c is tc, tlimiliarize the prospective engineers with techniques in
calcLiiii'mLrilivariateanal\sisandlinearalgebra. Itaimstoequipthestudentswithstandard
con(ri-' , an,l '.rolS at an ir,t-'rtnedtate to advanced level that will serve them well towards
tacklir :' fftor'( rtdvanced i,.'r',rl of r,rathematics and applications that they would find useful
in th e , .lisc ip r rnes.

The siir lents i, i11 learn:
o :,) apll' differentiir: lrtd intr-'gral calculus to notions of curvature and to improper

'irilesral,,. Apart frotr sorne otirer applications they will have a basic understanding of
irrta anil Gamma lirnctions.

r l'lte flriiouts of Roil;'s Thi'rrrem that is fundamental to application of analysis to
r : ngin --rr ing problerris.

r iire trtl,l of powel series and Fourier series for learning advanced Engineering
', lathcr, irtics.

. l'.r dcrl with funcl otrs of several variables that are essential in most branches of
,:. t9in,,:c; ing.

o i ire e'::.'ntial tool cri rurtrices and linear algebra in a comprehensive manner.
****r<>F

19



t'l-i i.\ 6)L)s&r cu
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Schemt atttl
Cretlits

Course Assesslt'crtt
Methotis (lnter:l:ll:
30: lirtr"'rniil: 7i)

Pa p tr r'- [ L--;tlc,i ltt

Deta:leti c0Iitr"i,t:r :

Motluie l: Lluit'itltts: (6 lectures)

R"ll: s theot'ci'i ,. \{clii'i lalue theorems. T

,:uirntiotF,r.tYeorl)ndergroduotedegreecoursesinEngineering&Technology(w'ef session2018-19)

Coursc code

Categol1_
Course title

1 llrctos
, Basic Science Course
: llaths-I (for ComPuter
i'I- ^^lt-^lnrnr cfrrdpnfs\

Science & Engg. /Information
I

I I, T P Credits
-) I 0 4

i

I

l T
lnternal examination:

. Two minor tests each of 20 n

. Class Performance measured

(4 marks)
. Assignments, quiz etc. (6 ma

[:nd semester examination:
. Nine questions are to be set L

r Question number one will I

syllabus. It will contain seve

. Rest of the eight questions is

units.
. All questions will carry equa

. The Students will be requirer

and Linear Algebra

iirilr*n o"/"n ur"of lectures un.no.o]-/
rks) /
y tt,. /a*ine..
re cg{npulsory and based on the entire

n shfirt answers rype questions.

to76. t.t with a fair weightage of all the

l/narks.
y'to attempt 05 questions in all.

Moriule !: Cti!'. 'tllts: (ti lectures)

Evolute> ancl in', (rlttlcs. l-raluation of definite and i

thcir pt'opertier.: 'r1t;riicLtLiotts of definite integrals t

Matri.e,,. \ {-ci!' :,. r.i.i ii'itln and scalar

equaliott:. iiitel, lrrt.iclletidence, rank of

integrals; Beta and Gamma functions and

aluate surface areas and volumes of revolutions'

lor's and Maclaurin theorems with remainders;

Linear systems of
inverse of a matrix,

Ildetcrntlna,ite il. ,l: itilri I Ilospital's ruIe; M ima and minima.

to be taught) (8 lectures)

ultiplication, matrix multiplication;

Motlt,!e 4: l/et ror s!)(t(t\ (Prerequisi Module 3-Matrices ) (10 hours)

Vectot lspace, :i'leill' iir-l)endence of rs, basis, dimension; Linear transformations (maps), range

and kernei Ltll, .i:lear tltltp. rank a ngllity, lnverse of a linear transformation, rank-nullity theorem,

associated with a linear maP.

uisite Motlute 3 -Matrices & Module-4 vector spaces) (10 lectures)

matrix" determinants, Cramer's Rule,

ymmetric, skew-symmetric, and orthogonal Matrices, eigenbases'

spaces, Gram-schmidt orthogonalization.

Moti ttle 5: L'at'lt,r sPu{.:es (}}

Ei gi:iti'a1r.ics.''ri,.li11\'eat()rs.

i)iirg.r,,tiilizaiiotr lirtit't' i:rtld/|tct
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Basic Science Course

examination:
Two minor tests each of 20 marks

Class Performance measured through percentage of lectures

(4 marks)
o Assignments, quiz etc. (6 marks)

End semester examination:
. Nine questions are to be set by the examiner.
r Question number one will be compulsory and based on the ent

syllabus. It will contain seven short answers type questions.

. Rest of the eight questions is to be set with a fair weightage of all

units.
. All questions will carry equal marks.
o The Students will be required to attempt 05 questions in all.

CalcuIus, Ordirrary Differential Equations and Complex Variable

Detailed couteuts
Moclute l: illultirut'iuble Calculus (Integration): (10 lectures)

Mulriple Inrii:r':rrilrir: Double integrals (Cartesian), change of order of integration in double

integrals. Cl,ari:.e r,f'r,ariables (Cartesian to polar), Applications: areas and volumes, Center of

mas\ irrld il1i, rt,. i.r(rpstant and variable densities); Triple integrals (Cartesian), orthogonal

curl ilirrear r()r,r'(iirr.]1(). Simple applications involving cubes. sphere and rectangular

pa;zrilciepilr.;,.r:,, \r.i,lal'line inlegrals, vector line integrals, scalar surface integrals, vector

surt'ucc inter:iziis.'l lrcolems olGreen, Gauss and Stokes.

Moclule 2: First order orclinary dffirential equations: (6 lectures)

Exact, linen; aucl l]enroulli's equations, Euler's equations, Equations not of first degree:

equations solvable fbr p. equations solvable for y, equations solvable for x and Clairaut's type.

Module 3: O:'dinur.1, di./Jbrentiul equations of higher orders: (8 lectures)

Seconrl orcler iirreal iliil-erential equations with variable coefficients, method of variation of

paralrerers, CaLri--hr-[:rrlel equation; Power series solutions; Legendre polynomials, Bessel

tunctions of thc ilrst tiind and their properties"

Motltrlt: 4: Ct;:trtrtlt.t l/rtriuhle - Dffirentiation: (8 tec:tures)

l)iflc;eptiltiorr. ( rt.,clr- "Riemann equations. analyic functions, harmonic functions, finding

Clourse title

Scherne and
Crcdits

Course Assesstnettt
Methods (lnte ''rilti:
30; Erternal: 7[i)

Maths-II
(Calculus, Ordinary Differential Equations and Complex

20



f,'ffiI :iJ5&Tct, iculumforFirst,torl)nderqrcduotedegreecoursesinEngineering&Technology(w.e.J.session201-B-1g)w
harmc, r '.r coniugate;elemi'niary analyic functions (exponential, trigonometric, logarithm) and
their pr',:pertics; Conformal rnappings. Mobius transformations and their properties.

Moduia 5: Complex Vqritble - Integration: (S lectures)
Contor,i itttegr als, Cauchr -. joursat theorem (without proof), Cauchy lntegral formula (without
proof , . iotn jile's theore rr attd Ivla.rirnum-Modulus theorem (without proof); Taylor's series,
zeros . 1 analr Lic functionr, singulanties, Laurent's series; Residues, Cauchy Residue theorem
(witlr' . : proot). Evaluatii':r oi detlnrte integral involving sine and cosine, Evaluation of certain
impio1,, ' intcgrals using trrc Bromi,r ich contour.

Sugges; r .:d Tert/Referenct. []ooks
(i) (i.ij l-it'.l:nas and R l. I-innc-r'. Calculus and Analytic geometry, 9th Edition, pearson,

Rciri'in1. -'()02.

(ii) frr\.in klc1,'szig, Advarrced Errgineering Mathematics, 9ft Edition, John Wiley & Sons,
lC,;(r.

(iiir \\ ir. Borce and R. ('. DiPriLna, E,lementary Differential Equations and Boundary Value
l'r', , letii>. ')th Edn., \\ ilcl Inc1ia.2009.

1ir'1 S. ; . Ross. Differentiai L,cluations, 3rd Ed., Wiley India, 1984.
(v) i . Crrt:,.irt-tgton, At, l,rtroduction to Ordinary Differential Equations, Prentice Hall India,

itl :"

(r'rr i- he :. ,Jrdinary i-' iitr'enri.rl Equations, Dover publications, 195g.

{lii r i B; ,i and R. \ , itrtrcr :ii. Complex Variables and Applications, 7th Ed., Mc-Graw
Irl ! -

(riii, '.F .j"r1i and -r,i:,iii:h (,,.1r,'31, A text book of Engineering Mathematics, Laxmi
i)1,'. .cat,.,'rs. ReprinL. . t u8.

(ix; i3. Cre ',i ll, Higher F rru,ineer ing Mathematics, Khanna Publishers, 36th Edition ,2OlO.

Coul'sr { irrtcornes
The or r.,rti''t.'of this coulsc is to lamiliarize the prospective engineers with techniques in
mr-rltir','iatc iirtegration. ordinarl, .ind partial differential equations and complex variables.
It airn, lc eqtrip the studeirts to deal with advanced level of mathematics and applications
that nlrid he .ssential fbr thcir cli.,ciplines.

The st, ltnt., r ill learn:

" jhc rr,irrhematicai Lrols n{r{..Ced in evaluating multiple integrals and their usage.
- ilt: e :..ective ffiilti '.'nr;llir rl tools for the solutions of differential equations that

rtori 'i rhysical pr(lj._'S\c-\.

" 're l 'ls of difler.r liltit' ard integration of functions of a complex variable that
.r'e i S,',1 in variou:, i-cchnirirres dealing engineering problems.
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w
Coursc torie BSCI05
Catesol'r,
Coursr

Schemi
Credits

Pre-rerlrrisites (if
an
Course ,l,sse;lsment
Methodr (In rernal:
30; Extt.r'nal: 70)

u T\\,o minor tests each of 20 marks
. Class Performance measured through percentage of lectures

trl marks)
u Assignments, quiz etc. (6 marks)

E,nri serlester examination :

' Nine questions are to be set by the examiner.
' Qiiestion number one wiil be compulsory and based on the ent

sr llabus. It will contain seven short answers fype questions.r Rcst of the eight questions is to be set with a fair weightage of alll

All questions will carry equal marks.
I hc Students will be required to attempt 05 questions

Paper-l l;ilculus and Linear Algebra

Detailed coir;ents :

Motluie i: ('ttlculus: (6 let,tures)
Evolute' lrtcl involutes; El;ilt,ation of definite and improper integrals; Beta and Gamma functions andtheir pr.Iet'ti':s;Applicatiorts ol.def'inite integrals to evaluate surface areas and volumes ofrevolutions.

Module !: C'ttlculus: (6 letruresl
Rolle's ilicri'em, Mean ', alue theorems, Taylor's and Maclaurin theorems with remainders;
Indetcrr:i,rralu forrns and I r[ ,spital's rule; Maxima and minima.

Modrtle '; ,ittilrices (in ctt,;;t t)e('t()t'spaces is to be taught) (g lectures)
Matrice:' \ :'Jtors: additio an!i scalar multiplication, matrix multiplication; Linear systems of
equatitlrl '' i'rrear Ildepencleil,:e. r'ank of a matrix, determinants, Cramer,s Rule, inverse of a matrix,
Gauss el ,nirration and GaLr;s-Jorcian elimination.

Modula q: l'tctor spaces (f rareqrisite Module 3-Marrices ) (r0 hours)
Vector "ll".'' -' linear depentlcnce rif vectors, basis, dimension; Linear transformations (maps), range
and ker"t' 'l 'ri a linearmap. r'ank and nullity, lnverse of a lineartransformation, rank-nullitytheorem,
composrirr)i) i)f linear map.^ N4at'ir associated with a linear map.

Module :': i tctor spaces (Prerequisite Module 3 -Matrices & Module-4 vector spaces) (10 lectures)
Eigeni'rii ;cs' eigenvectors. syrrretric, skew-symmetric, and orthogonal Matrices, eigenbases.
Diagonr,.:;':a,ion; Inner prorr,r(rt sprrces. Gram-schmidt orthogonalization,

Basic Science Course
M*ths-I (for computer Scien..@
Jt'ihuolosv students)
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Suggestt.d I' cxt/Reference Books
(\) G ti rhornas and, R.L. iinney, ca\cu\us and Ana\y\.\c geometry, 9th Editron, pearson,

Rcp,irit. 2002.

(ii) Enr 'rr l.reyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons,
200,,.

(iii) t). iL,,ri,'. LinearAlgebra: A Modern Introduction,2nd Edition, Brooks/CoIe,2005.
(ir1\"ci:.rr',rjdn T., E,ngincering Mathematics for first year, Tata McGraw-Hill, New Delhi,

20{ ).
(v) Rarr r;tri, 8.V., Highcr Engineering Mathematics, Tata McGraw Hill New Delhi, llth

Rep inL. 2010.

(vi) N'l) i}rli and Manish Goyal. A text book of Engineering Mathematics, Laxmi
Pul-.i r,-.il,ons, Reprint. 2010.

(vii;B'!, ,,r't':w&l, Higher l]ngineering Mathematics, Khanna Publishers, 35th Edition, 2000.
lviii) i . I'rishnamurthy, V.P. Mainra and J.L. Arora, An introduction to Linear Algebra,

A1'; rliriir,d East-West press, Reprint 2005.

Course ,. i rl ti'omes
The obi ''-:lr , e of this course is to familiarize the prospective engineers with techniques in
basic'; r,i rS and linear rrlgebra. It aims to equip the students *ith rtandard concepts and
tools iir : i termediate to advanced level that will serve them well towards tackling more
advatr. r "r'el of mathcmatics and applications that they would find useful ii their
discipl r :

The -s1 rr 
, :i will learn:

' i.'ri2ply differential and integral calculus to notions of curvature and to improper
,r:1 ',:r'alS. Apart fl'orn various applications, they will have a basic understand-ing of. . r,l' And Gamma tunctions.

' i r,) ,:ssential tools of matrices and linear algebra including linear transformations,' ru'nvalues, diagonalization and orthogonalization.

*rtr&rl****
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y Basic Science Course
iitle Maths-II (for Computer

Technology Students)
Probabilify and Statistics

Science & Engg.flnformation

irl L T P Credits
J I 0 4

iisrtes (if

s.sissment
I ;:lternal:
ir lr l: 70)

lnternai examination:
. Two minor tests each of 20 marks
. Class Performance measured through percentage of lectures attend,

(4 marks)
. Assignments, quiz etc. (6 marks)

End semester examination:
o Nine questions are to be set by the examiner,
o Question number one will be compulsory and based on the enti

syllabus. It will contain seven short answers type questions.
r Rest of the eight questions is to be set with a fair weightage of all t

units.
. All questions will carry equal marks.
. The Students will be required to attempt 05 questions in all.

' 
:: Probability and Statistics

. i;ntents

1&:\
fttrl},? 5. )5& r Currlculum for First Yeor Llndergroduote degree cources in Engineering & Technology (w.e.t'. session 2018-19)
tUlS,Jhiidt

t c,.rr*
I Catego,

I 

cour.*

L__
I Schenrr
lCretiit'

L__
I Pre-ret:
I anv)
I Course

I u.tt u,t.

I 

so; ext.

I

I

I

IL
Paper

Detailr

Modult' !: Basic Probabilily: (12 lectures)
Probabirir. spaces, conciitional probability, independence; Discrete random variables,
Indeper,,it::r-it random valiables, the multinomial distribution, Poisson approximation to the
binomi:., "listribution, irrtlnite seqlrences of Bernoulli trials, sums of independent random
vanabl. : llxpectation of Discrete Random Variables, Moments, Variance of a sum,
Corrcla ..r' coefficient, Chebyshev's Inequality.

Modult 2 Continuous Pt'obubility Distributions: (4 lectures)
Contirrt,,rLi,. random varibrles and their properties, distribution functions and densities, nornal,
exponel tirii and gamma clensities.

Motltr!, 'i Sivariate Disi:ibutions: (1 lectures)
Bivaria ' listributions arrd their properties, distribution of sums and quotients, conditional
densitrr' :lryes' rule.

Modult ,:: Basic Stutistics: (8 lectures)
Measur,,'s t,f Central tendency: Moments, skewness and Kurtosis - Probability distributions:
Binoniiril. Poisson and Normal - evaluation of statistical parameters for these three
distribririors, Correlation and regression - Rank correlation.
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Module 5: .Applied Statistics: (8 lectures)
Curve litting by the method of least squares- fitting of straight lines, second degree parabolas

ofld mt,i'E: general curves. Test of significance: Large sample test for single proportion,
differcn.:c of proportions, single mean, difference of means, and difference of standard
deviatio;t ',.

Modula (., .lmall samples: (4 lectures)
Test for ;, rr,:le mean, diff-erence ofmeans and correlation coefficients, test for ratio ofvariances
- Chi-sri,r ir,: test for goodness of fit and independence of attributes.

Suggest. t I ext/Reference Books
(i) I rr^ r, :i.reyszig, Adranced Engineering Mathematics, gth Edition, John Wiley & Sons,

? (tLi,

(ii) P ( I I iel, S. C. PolL and C. J. Stone, Introduction to Probability Theory, Universal Book

Stl:l - tOl (ftsP1'n1t.

(iii)S. I'. , ,s A First Coulse in Probability, 6th Ed., Pearson Education lndia,2002.
(iv)\\. , irer, An lntrociuction to Probability Theory and its Applications, Vol. l,3rd Ed.,

Wil.: i968,

(v) N i' ,iali and Manish Goyal, A text book of Engineering Mathematics, Laxmi

PuL, r i,'rtions, Reprint. 2010.

(vi)B.S r..iewal. Higher Engineering Mathematics, Khanna Publishers, 35th Edition, 2000.

(vii) : '.'rarajan T., E,ngineering Mathematics (for semester III), Tata McGraw-Hill, New

l)ci .'010.

Courst' i 'omes
The ui, e of this corr,'Se is to lamiliarize the students with statistical techniques. lt aims
to er"1rri, r ,,'students wil,i standard concepts and tools at an intermediate to advanced level
that u ir, :r've them welI towards tackling various problems in the discipline.

I'he s.,;,1,;itts will learn:
o t 'r' ideas of probability and random variables and various discrete and continuous

, r .,ability distributions and their properties.
o i .' basic ideas of statistics including measures of central tendency, correlation

,r, I regression.
.o ri statistical mcthods of studying data samples.

,f ,F ,* ,f * ,f ,F *,k >k
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Conditii,nr,i llranching and Loops (6 lectures)

writing -ri,,r cvaruation of conditionals and consequent branching (3 rectures)
Iteration rrr.r Ioops (3 le ctures)

Unit 3
Affar , lr; i _.:. Jf€S)
Arral", : r., l_D), Character arays and Strings

Unit 4
Basic .1.,.i,,i, rlrms (6 Ict,fures)
Searchinj, l'rrsic Sofiirlg Algorithms (Bubble, lnsertion and Selection), Finding roots of
:Jffi:: , ' rion of o.r1er of comptexitv th.";gr;;u.nptlo.ogru,,,, (no formar definition

Unil 5
Functiiti. I i t,:cturcs)
Functioi'. j rrludinq Lr';irrg built in libraries), Parameter passing in functions, call by value,Passins ,rr.1-,1 

rr to functioni: idea of call by ieference

Unil ti
RecLrr':,i ,r , : -5 lecturi.s)
RecLrr'''r ' :r diffc|cr r rvay of sorving probrems. Exampre programs, such as FindingFacr.rrr onac( i s us. Acr<erman lun.tion .,..Ail'[;;rt or Merge sort.

Unil';
Strucrri,. . lrctures)
StructLtr.,,r , I rtfining str.rrctures and Array of Structures

Ilnit I
Pointers (1 tf i-:tures)
Ideao;'f r" r'" s,Defiiriirgpointers,UseofPointersinself-referential 

structures,notionoflinkecj li. , ,implemt,,rtation)

Unit 9

Fileh:itrrir ir':i-onlyiltirneisavailable,otherwiseshouldbedoneaspartofthelab)

Sugger. ,: I -t Rot;lr

Il]., l,;., 
'rf ierr. S ir:rrrr's outline of programming with c, McGraw-Hill(,./ r il , r.rrsWoinr. I,rogramming in ANSI C,TataMcGraw_Hill

Sugge,ri., ".,iJl-cltcri l_,,3[5
," 

x.',". 
i' l"ernighari and Dennis M. Ritchie, The c programming Language, prentice

Course ,1. . .. ,.,.ics
The st,,rli ii \, iil learn

e | ' '..,rrrc s::irpre argorithms forarithmetic and logicar probrems.
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o !'r, li lnslate thc algorithms to programs (in C language).

o i i, :t'st and cxcuute the programs and correct syntax and logical elrors.

o i, rr rplement e ,rnditional branching, iteration and recursion.

o i . ,l,,compose ri problem into functions and s).nthesize a complete program using

,-, i . i,:e and conci'rer approach.

. '' ., ,rre &rro):,. pitinters and structures to formulate algorithms,and programs.

o . , rr,,ply prolr r:rnming to solve matrix addition and multiplication problems and

r;:rrr" llihg and srirting problems.

. I ' riJrply programming to solve simple numerical method problems, namely rot
ir:r,.1irrg of functron, differentiation of function and simple integration.

(ii) Labc,' ,ir,.'y - Prcgi'rimming for Problem Solving IL;0; T:0; P:4 (2credits)]

['rl'1,, ilboratoli should be preceded or followed by a tutorial to explain the approach or
ai?,,i':lhm to br implemented for the problem given.]

Tutoriir; :' r)roblerrr :;lr lving using computers:

Labl: t , riliarizatio,l 
''','ith 

programming environment

Tutot'i:t. , r 'ariabi,: .., ;iS ond tlpe conversions:

Lab 2: I .1 le conrpL,:.:,ional problems using arithmetic expressions

Tutoriur .:, .lranchirty. ind logical expressions:

Lab 3: [J1 ,i-rrerls involi ing if-then-else structures

Tutorirri ': i,oops, t;r'i,ire and for loops:

Lab 4: li,'r'rilive prclblerrns e.g., sum of series

Tutorial :i: : D Arra) ): :iearclling, sorting:

Lab 5: l, ; ritr&Y ntanil,ulation

Tutoriir ,r :D arrat:; ii!1d Strings

Lab 6: i, r x probic,ir;. String operations

Tutorir' ,. runctiot.t: all b1'value:

Lab 7: r :i le filncii,'r ;

Tutorirr: .. r.:9: NLrrrrr r ical methods (Root finding, numerical differentiation, numerical

. integrai i..r, r ,

Lab 8 1lu:; !,r PrograrL:lring for solvingNumericalmethods problems

Tutoriai . ;: Recursic.,ir. structure of recursive calls

Lab l0: l',-,.r;trsive iitit,:lions
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Tutoriar ; I; Pointers, structures and dynamic memory allocation
Lab ll: 1,,linters and strLrctures

Tutoriri; l2: File handling:
Lab 12: , rle operations

Laborait,:i Outcomes
o I , lbrmulate the algorithms for simple problems
o l,r ti'anslate give, algorithms to a working and correct programo i,e able to co.r'ect syntax enors as reported by the compilerse i I e able to idcntify and corect rogicar erors encounterei at run timeu .. [,e able to wrire iterative as well as recursive programse I i'c able to |epresent data in arays, strings and siructures and manipulate them

.1t ,r.lgh a progftiiri
t j ' re able to tlu.clare pointers of different types and use them in defining selfrul,ential strucli-Lt.es.
e i ' | ': able to crcate, read and write to and from simple text files.
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t\tkd /w;d

Course Asscssnrent
Nlethods (ln:ernal:
30; Frternal: 70)

Course code I.ISMC 101

Course titlc I English

Scheme ancl

Credits

Pre-requisites (if
an\,

lnternal examination:
. Two minor tests each of 20 marks
. class Performance measured through percentage of lectu

attended (4 marks)
o Assignments, quiz etc. (6 marks)

Ind semester examination:
. Nine questions are to be set by the exanliner'
. Question number one will be compulsory and based on the enti

syllabus. It will contain seven short answers type questions'

Rest of the eight questions is to be set with a fair weightage of a

the units.
All questions will carry equal marks.

The Students will be 05 questions in all.

Engiish ( lL:2; f :(); r' :2 (3 credits)l

Det:riled contents
1. \'ocabulary Buildi-rg

:'he cortcePt of \\ ,'t'il f:ortnation

lioot ri ords fl'ott, i.,t,jign languages and their use in English
,:qua,,1tance urt ',,.t.Jlxes and suffixes from foreign languages in English to form

!r JrivaL ives.
S,\,non 'ms. antotl\ rrs. and standard abbreviations'

2. B;rsic \\triting Sliilis
S entence Structtt t't's

i'se of phrases atlci clauses in sentences

Ln rrortance of proller' 1l Ltn ctuation
( reating coherellcc
Urganizing principles of paragraphs in documents
'l echniques for',t't'tl irrg precisely

3. I.1*ntifving Comttrrrtt Iirrors in Writing
! Lrbject-verb agt e,II.'.,trL

). oun-pronoLlll il ! r ..'cl llcnt
isPltree.l llltrtl i 

-

,,', r't icle s

I'r-epo:rtious

a

a
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Ei;d

Engrish ( [L r 2; T':or l' : 2 (3 credits)]

Det:iiled contents
1. \'ocabulary Builrli.rg

l'he ctirtcept of \\ ,,1'ri l ormation

lr.oot r', olds tl'ott, l,;tsist't languages and their use in English

.qua,irtance 1r:t ,,:'ctlxes and suffixes from foreign languages in English to form

\. irivali\Ies.
S vnon ' trs. antort\ rls. and standard abbreviations.

2. Birsic Writing Sliilis
Sentence Slructttt'cs
I Ise o1- phrases atrti clauses in sentences

Lr rrortance of propcr' 1l itnctuation
('reating coherettcc
t)rganizing principles of paragraphs in documents
'1 echniques for ',r'r'iting precisely

3. tr.lrntil'r'ing Comlt:rtrr lirrors in Writing
! Lrbiect-lerb agt :'- rt.," trt

). oun-PronoLl n il r r'..'\: I Ilcnt
:ispllrced llltrtli

,',r'ticlcs

l'r'epos:tions

d(- HSMC TOl

Cat"gory
Course title i English

Scheme and
Credits

I

L
2

T P Credits
0 1 3

Pre-requisites (if I -

an)') '1,-

Course Assessment I Internal examination:
Nlethods (ln:ernal: o Two minor tests each of 20 marks
30; Frternal: 70) ' . Class Performance measured through percentage of lecture

attended (4 marks)
. Assignments, quiz etc. (6 marks)

I,lnd semester examination:
. Nine questions are to be set by the exanliner.

I . Question number one will be compulsory and based on the entil

i syllabus. It will contain seven short answers type questions'

i . Rest of the eight questions is to be set with a fair weightage of a

,t e units.
r All questions will carry equal marks.
. The Students witl be required to attempt 05 questions in all'
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Rer.i ,:,.iancies
Clitr,,-

4. Natu lr nnd Style of sensible Writing
Des,.l lring
Del'i rri't g

C lit , rr,ing
Pro , r, iirrg examples or evidence
Wril ,rr introduction and conclusion

5. Wrii,; , Practices
( r)r i .irension

Pre, t'riting
I-q: , ' r'iting

6. 0ral - ,.inmunicatiorr
(This u :t i,:volves intelactive practice sessions in Language Lab)
. Lisi,- i .:,u Comprehension
o Pli ,ation, Intonation, Stress and Rhythm
r ( r.ir : ,,rr Everyday Situations: Conversations and Dialogues
o ( or r ,irication at \\ orkplace
e l|ii. ...S
. fl:o, ,,iesentatior,.

Sugge:;r.'., : .:rdings:
(i) i', I English (|:,tge. Michael Swan. OUP. 1995.
(ii) .'(; , i; English (i,umntar. F.T. Wood. Macmillan.2007
(iii)r,ti, , ',tg Well. \\',lliam Zinsser. Harper Resource Book. 2001
(ir i!rr, t ') iling. I-iz I I 'mp-Lyons and Ben Heasly. Cambridge University Press. 2006.
(r') i. ,,, , , ication S,tii1!. Sanjay Kumar and Pushp Lata. Oxford University Press. 2011.
(vi)1..,i., 'ittSpokenilnglish.Par-ts. I-lll.CIEFL,Hyderabad.OxfordUniversityPress

COUTSe ,., i:.. )rnes

The sI',. i rvill acqltire basic proficiency in English including reading and listening
compr ri. i .,rr, writing and speaking skills.
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Coulse code ESC 102

I Engineering Science Courses

Course title Engineering Graphics & Design (Lab.)

Schr:rne and
Crerlits

'rquisites (if

Coii lse
A"s.rr.,.ssment

N'leiirrttls
(lrr l'';'nal:
30;
Exte -'nal:
1u)

lnternal practical evaluation is to be done by the cou

coordinator.
. The end semester practical examination will be conducted jointl

by external and internal examiners by taking viva-voce a

rvritten Examination on drawing sheet. Question paper

written examination will be based on the entire syllabus and

be set by external and internal examiners both.

Engirleering Graphics & Design [A total of 10 lecture hours & 60 hours of lab.]

| [L : i: T:0; P : 4 (3 crettitsli

Dettiled contents
Tru t t il io nal E nginer' r. : t y G r ap h ics :

P;ipi-rples of Enginee rrng t;raphics; Orthographic Projection;Descriptive Geometry;Drawing
pririipies; Isometri,: il;tr.iection; Surface Development; Perspective; Reading a Drawing;

!,-1,r,.-iitEi Views; I-)ii,,irisioning & 'folerances; True Length, Angle; intersection, Shortest

Dt:;tri;rce.

( rt' t., t 1111' 1' G rAPh it ;
F.nr;. r,:cring Giaphi, ,, i"irrlriiarc: -Spatial Transfotmations; Orthographic Projections; Model

Vi-1,, ing: Co-ordinai,i :i\ sierns: Multi-view Projection; Exploded Assembly; Model Viewing;

Api::.:rrlon; Spatial l,irrrirLrlation: Surface Modelling; Solid Modelling; Introduction to

Builr ine informatiorr viodeiling (BIM)

1i'::cept the bu:;i.' essentiol concepts' most of the teaching port can happen

concurrentlY in the laboratorY)
ilIo,,,tle l: Introtluciiuit to Engineering Drawing covering'
pr.irr,:rples of E,nginecr'ing Graphics and their significance, usage of Drawing instruments,

ieriu. rng. Conic secti., i,; ,ne luding the Rectangular Hyperbola (General method only); Cycloid,

Epi.'. iioid, H1poc1,ci,,ic1 aud lnvolute; Scales - Plain, Diagonal and Vernier Scales;

Mr,tti i;l e 2 : Orthogri; p h k' Proiections covering,
pyj. .i!lgs of Orthogil,Fhic projections-Conventions - Projections of Points and lines inclined

to b ,it planes; Pro,icr:ti ;ps olplanes inclirred Planes - AuxiliaryPlanes;

Moi!,ilt 3: Projectir;tt tti'!legular Solids covering,

ths.,' lnciined to botlr ire i,lanes- Auxiliary Views;Draw simple annotation, dimensioning and

srlrl,'. Irk;or plans thai iri:litCe: r.vindows, doors, and fixtures such as WC, bath, sink, shower,

Onlv end semester oractical
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etc.

Modtt!c ,;;.\'ections an(l sectional views of Right Angular solids covering,
Prisrn. ( i'rtier, Pramid, Cone - Auxiliary Views; Development of surfacis of Right Regular
Solids 'iism, Pyranrid, Cylinder and Cone; Draw the sectional orthographic views of
geomctr . r. solids, objects from industry and dwellings (foundation to slab only)

Motlu!,-,'sometric Prilections covering,
Principl, , , llsometric iri'cjection - Isometric Scale, Isometric Views, Conventions; Isometric
Vieu's I ,lres, Planes" Simple and compound Solids; Conversion of Isometric Views to
Orthr)iI ,;r ,,1 !lg1y5 anii Vice-versa, Conventions;

Modu]
ListiriL
Derrr,ir,
I'o., r:L

(Bar't' t r ,

ffle IiLr.

meth,,,
Planrs

tr'l oti ii i ,

(-otisrsi

of Lir i;L

tolclrl,
dralr in 

'
Vaf ttr,i ,

' ')verview oJ't-'omputer Graphics covering,
r .' comprii-r technologies that impact on graphical communication,
' n:r l<no,r]e'l e of the theory of cAD software [such as: The Menu System,

,':ndard- oir:ect Pronefiies, Draw, Modify and Dimension), Drawing Area
, ' :1. crossl',::r:.. coordi,ate System), Dialog boxes and windows, Shortcut

l tlon Bars). fhe Cornmand Line (where applicable), The Status Bar, Different
zoom as rscd in CAD, Select and erase objects.; Isometric views of lines,.,,:ple and corrLpound Solids];

'-rtslomizali',;,t & CAD Drawing
r, set tlP ol rhe drawing page and the printer, including scale settings, Setting up

, i clrarving tirnits; ISO and ANSI standards for coordinate dimensioninglnd
r -irthograplrl constraints, Snap to objects manually and automatically; producing
, ' Lising varilirs coordinate input entry methods to draw straight lines, Applying
. : s of drawirr,r circles:

Motit'i, |: l,t;totnliot::,. inyering & otherfunctions covering
Alrr'. ., . i,nensions L, objects applying annotations to drawings; Setting up and use
ol i ,, i',r1l's 1.'l 1.', . rte drar^,'ings- Create, edit and use customized layirs; Changing
lir:c '.-' r; .rrroush n) , ilying eristing lines (extend/lengthen); printing documents to paper
LlSIri:: r i,ilt ci.ritlli:rrir,.j: orlhographic projection techniques; Drawing sectional views of
coffi 1-r.l' ' ' ', gltt regu lril geometric solids and project the true shape of the sectioned
strr'1:,r'c: ': i'itrg annc'irition, Computer-aided design (CAD) software modeling of parts
aljd :l' r ii:es. Paratr,.:li'ic and non-parametric solid, surface, and wireframe models. parl
ediitn.' ,-i i\\'o- ditncri:ional documentation of models. Planar projection theory, including
sketcl-ri ' l' Perspecli,,e, isometric, multiview, auxiliary, and section views. Spatial
visLtai,,'rr -,1 cxet'cises i)imensioning guidelines, tolerancing techniques; dimensioning
and scr, . i tillti vieu'-s of dwelling;

Morlu!, . :,;tirtolt!:rrrtio;r of o sintple team design project that illustrates
Gcortr'-'. . :,i1 topoloil\ i,f engineered components: creation of engineering models and their
pre\uili \'i ,i star.l:ii', lD blueprint form and as 3D wire-frame and shaded solids; meshed
toptrir r,: ,)r'ertllineerr ig anal\sis and tool-path generation for component manufacture;
ge()rlrr't ' j:r;retlsiolritrl and tolerancing; Use of solid-modeling software for creating
&SSi-,,;,r ,rrodels at tl't component and assembly levels; floorplansthat include: windows,
doi', , , , .i''ltti.rs srrr-'l .: WC, bath. sink. shower, etc. Applying colour coding accordingto
buirtli r . il,,,,inrI i)l'ir(, .c: Draxing sectional elevation showing foundation to ceiling;
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Intli-,riLrction to BuilJl;rr inibrmation Modelling (BiM).

Suggested Text/Refr l'rnce Books:
(i) 13irattN.D., Panciir,i V.M. & IngleP.R., (2014), EngineeringDrawing, CharotarPublishing

Ilousc

1ri1 Shah. M.B. & R:ti:a [J.C. (2008), Engineering Drawing and Computer Graphics, Pearson

i:ducation
(iii)r\grawal B. & .tgrawal C. M. (2012), Engineering Graphics,

(iv-1\arayana, K.L. .'i P Kannaiah (2008), Text book on Engineering

Pr"rblishers

(r,) (Coresponding :rirr ,)l) CIAD Software Theory and User Manuals

Course Outcomes
A ll phases of manufaci,:r irr* , r r construction require the conversion olnew ideas and design concepts

ir;Lo tire i.,asic line LiLr,: -::,gt'trf gr'aphics. Therefore, there are many areas (civil, mechanical,
electrical.architecturaI ir,.i iiidustrial)inwhichtheskillsoftheCADtechniciansplaymajorroles
in tirr: ciesign and devti.ri,rrcnt of new products or construction. Students prepare for actual work
sitrra,ilns through plilci,t';ri training in a new state-of-the-art computer designed CAD laboratory
usinr ,.:ngineering sotiu rue 'l-his course is designed to address:

. to prepare yorr ro design a system, component, or process to meet desired needs within
realistic consti'i,,iris such as economic, environmental, social, political, ethical, health and
safety, manul'1,-',ri.rbility, and sustainability

i to prepare yotr i., ::ornrnunicate effectively
u t{r prepare }o li, rr..,c the techniques, skills, and modern engineering tools necessary for

engineering p; i,r ilre

-f lie ,tud:-rt will Iean,
o hrtroduction il crlirieering design and its place in society

" E.iposure to 1l :,. ' ,:Lr,il aspects olengineering desigr

" Erposure to crrr ri,ceiirrg graphics standards

' L-xposure to s., .'rtir,tlelling
" L;rposure to r- . , , :ci-aicied geometric design
. Exposure to c,r'.. i,p \iorking drawings
. . ,posure to..,. .,'r'irrg Corniltunicalion

TMH Publication

Drawing, Scitech

34



ESC 104
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wo rksh op/Ma n u factu rin g practi.e.@
Scheme and
Credits

Pre-requisites (if

Course
Assessment
Methods
(Internal:
30;
External:
70)

Theorl, Internal Examination:
o Two minor tests each of 20 marks
o class Performance measured through percentage of Iectu

attended (4 marks)
. Assignments, quiz etc. (6 marks)

End semester examination:
. Nine questions are to be set by the examiner.
o Question number one wilr be compulsory and based on the enti

syllabus. It will contain seven short answers type questions.o Rest of the eight questions is to be set with a fair weightage of a
the units.

o All questions will carry equal marks. '

' The Students will be required to attempt 05 questions in ail.
Course
Assessment
Methods
(Internal:
30;
External:
70)

Internal practical evaluation is to be done by the
coordinator.
The end semester practicar examination wiil be conducted join
by external and internal examiners.

..d!.

it.t

Workshop/Manufacturing practices [L: t; T:0; p:0 (t credit)l

Lectures & videos: (10 hours)
Detailed contents

I ' Manufacturing Methods- casting. forming, machining, joining, advanced manufacturing methods(3 lectures)
2. ('NC machining, Additive manufacturing (l lecture)
3. Fitting operations & power tools (l lecture)
4. Electrical & Electronics (l lecture)
5. Carpentry (t lecture)
6. Plastic moulding, glass cutting (l lecture)
7. Metal casting (l lecture)
8. Welding (arc welding & gas welding), brazing(l lecture)

Suggested Text/Reference Books:
(i) Hajra choudhury S.K., Hajra choudhury A.K. and Nirjhar Roy S.K., ,.Elements of

Workshop Technology", Vol. I 2008 and Vol. II 2010, UiAia pronroters and publishers
private limited, Mumbai.
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Kalpakjian S. A'r', Steven S. Schmid, "Manufacturing Engineering and Technology",
,+tl'eclition, Pears., , : ducation India Edition,2002.

(iii)Cowri P. Harihrurr,r nnd A. Suresh Babu,"Manufacturing Technology - I" Pearson
Lducation, 2008.

(iv) Roy A. Lindberir. 'Processes and Materials of Manufacture", 4'h bdition, Prentice Hall
lndia, 1998.

(v) Rao P.N., 'oManiriicturing Technology", Vol. I and Vol. II, Tata McGrawHill House,
2017.

Coursc Outcomes
Upon completion oi riiis course, the students will gain knowledge of the different
manri|acturing proce:su. which are commonly employed in the industry, to fabricate
conrpcne nts using dif'cr'f nt materials.

(ii) \l orkshop Practicc;i6(l hours) [ L : 0; T:0; P: 4 (2 credits)l

l. \,:i,':hine shop (10 lir:r,rs)
2. f , il:ir1: shop (8 hc.: ;' , )

-l r ,1, .;ltry (6 hou, s

4. Irie ":tr ical & Elecir''rr,', -siB hours)

5. \\'clding shop ( 8 lri;,i,'s (Arc welding 4 hrs + gas welding 4 hrs),
6. Ciasting (8 hours)
7. Srlithy (6 hours)
B. Piastic moulding rr (liass Cutting (6 hours)

Exarninirtions could :rrvolve the actual fabrication of simple components, utilizing one ormore
of the techniques cor',,'r'. d above.

Labol'atory Outcome i
o Lipon completion ,r1'lhis laboratory course, students will be able to fabricate components

r irh their own h-rirri..
o ti rl, will also g'.:', irr'lctical knowledge of the dimensional accuracies and dimensional

: ) . i1rlces possiL lc ', itl-r dilferent manufacturing processes.
o i : r' ir::sembling d,l lL:r'unt components, they will be able to produce small devices of their

. , i'..st.
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ESC 101

Eneineering Sciqqqq Coursg

Fffineering (Theory & Lab.)

Scheme and Credits

Pre-requisites (if anY)

lnternal Examination:
. Two minor tests each of 20 marks

r Class Performance measured through percentage of lectu

attended (4 marks)
. Assignments, quiz etc' (6 marks)

End semester examination:
o Nine questions are to be set by the examiner'

o Question number one will be compulsory and based on the enti

,-yttubur. It will contain seven short answers type questions'

r Rest of the eight questions is to be set with a fair weightage of a

the units.
o All questions will carry equal marks'

o The Students will be requireO to attempt 05 questions in all'

TheoryCourse
Assessment
Methods
(Internal:
30;
External:
70)

Course
Assessment
Methods
(Internal:
30;
External:
70)

u

. Irt"t*l p.*tt.rf .*fuution is to 'be done by the cou

coordinator
o The end semester practical examination will be conducted join

by external and internal examiners'

(i)BasicElectricalEngineeringll':3;T:1;P:0(4credits)l

Detailed contents :

Module I : DC Circuits (8 hours)

Electrical circr-rit elements (R, L and C), voltage and current sources' Kirchoff current and

voltage taws. ur,atysi, of ,impte circuit, wittiOc excitation' Superposition' Thevenin and

Norron I'heorems. ii*.-.tu*uin analysis of first-order RL and RC circuits'

Moclute 2: AC Circuits (8 hours)

Representation of sinusoidal waveforms, peak and rms.values, phasor representation, real

power. reactive power, apparent po*.r,'po*er factor' Analysis of single-phase ac circuits

consistingofR.L,c,RL,RC,RLC.ornuinutlons(seriesandparallel)'resonance'Three-phase
balanced circuits. ,oitug. and current relations in Star and delta connections'

Module 3: Transformers (6 hours)

Magnetic *ut.riurr, gH ctraracteiistics, ideal and practical transformer' equivalent circuit'

losses in transfbrmers, regulation anO efficieniy' Auto-transformer and three-phase

transformer connections'
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Mot.i :!a 4: Electrictil Mut'lrines (8 hours)
Genr:t'ation of rotating magnetic fields, Construction and working of a three-phase induction
mot()r', Significance of tor',:iLre-slip characteristic. Loss components and efficiency, starting and

spec:.i control of induction motor. Single-phase induction motor. Construction, working,
tor(tltc-speed characteristi,; and speed control of separately excited dc motor. Construction and

r,r,ulii i;rg of synchronous generators.

Motit.;!t 5: Power Converters (6 hours)
DC'.ilC buck and boost convefters, duty ratio control. Single-phase and three-phase voltage

sou r''r,i inverters; sinusoida I modulation.

Mot:;tle 6: Electricul lttsiullations (6 hours)
Comporrents of LT Switcl.rgear: Switch Fuse Unit (SFU), MCB, ELCB, MCCB, Types of
Wires and Cables. Earthing. Types of Batteries, Important Characteristics for Batteries.

Elenteutary calculations ior energy consumption, power factor improvement and battery
bacli lip.

Sugrl:"rr , eci Text / Rel'ereittc Books
(ii l P. Kothari iind I i Nagrath, "Basic Electrical Engineering",Tata McGraw Hill, 2010.

rir ,.r i-'. KulshreshthtL. Basic Electrical Engineering", McGraw Hill, 2009.

t ri, i . 5. Bobrow. ''Furrritlrnentals of Electrical Engineering", Oxford University Press,2O1 I .

1ir , ilughes, "E,lectricul and Electronics Technology", Pearson,2010.
(r., n/. D. Toro, "Electrical Engineering Fundamentals", Prentice Hall India, 1989.

Coili r,-'Cutcomes
. io understand ancl analyze basic electric and magnetic circuits

.,- 
'l'o study the working principles of electrical machines and power converters.

" lo introducc the components of low voltage electrical installations

(ii)Br,.r.e .rlectrical Engineering LaboratorY I L : 0; T:0 ; P : 2 (1 credit)]

i,st of experiments/dcmonstrations:
', ilasic safbty precaLrtions. Introduction and use of measuring instruments - voltmeter,

ammeter, mr:lti-meter. oscilloscope. Real-1ife resistors, capacitors and inductors.

' iv'leasuring the steari)-state and transient time-response of R-L, R-C, and R-L-C circuits
ro a step change i,i voltage (transient may be observed on a storage oscilloscope).
Sinusoidal s,eaC. \iate response of R-L, and R-C circuits - impedance calculation and

verification Obs.'r"i,ation of phase differences between current and voltage. Resonance
:n R-L-C ciriuits.

,- r'ansforrners: Olrscrvation of the no-load current waveform on an oscilloscope (non-

: rrrusoidal i.,,avc-slrlpe dLle to B-H curve nonlinearity should be shown along with a

riiscussiorr about liarmonics). Loading of a transforrner: measurement of primary and

:,:condary vcltagcs and currents, and power.
- 'r nree-phase transibrmers: Star and Delta connections. Voltage and Current

r,-:iationships (linc-line voltage, phase-to-neutral voltage, line and phase currents).

l'hase-shilts betri'icn the primary and secondary side. Cumulative three-phase power

in balanced ihree-phase circuits.
ilemonstration o1 cr.rt-or.rt sections of machines: dc machine (commutator-brush

rrrangemeni). indLrction machine (squirrel cage rotor), slmchronous machine (field
,,, inging - slip ring lrrangement) and single-phase induction machine.
i-orque Spe,.:d Chalacteristic of separately excited dc motor.
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. Synchronous speed of two and four-pole, three.phase induction motors' Direction

reversal by change ofphase-sequence ofconnections. Torque'Slip characteristic ofan

induction motor. Generator operation of an induction machine driven at Super-

synchronous sPeed'
, Synchror,ous Machine operating as a generator: stand-alone operation with a load'

Control of voltage through field excitation'
. Demonstration Jf lu; O.-0. converters (b) dc-ac converters -'PWM waveform (c) the

use of dc-ac converler for speed controi of an induction motor and (d) Components of

LT switchgear.

Laboratory Outcomes
r Get an exposure to common electrical components and their ratings'

. Make elcctrical connections by wires of appropriate ratings.

. Understand the usage of common electrical measuring instruments'

. Understand the basi-c characteristics of transformers and electrical machines'

.',.,q:ttl:I99:Yl..to,tlt.Y9lt'l',q?lPgy.tl.tltttl?ti.t.to.n'.tltt!..'.r.!.rrrrrrrrrrrrrrrrr,
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