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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
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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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co(le BSC106
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

25



1ar

W 
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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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a ':' I curriculum for Firs i Yeor l) ndergrdduote degree courses in Engineering & Technology (w.e.f . session 201g-19)Td&J

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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ts} J

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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-*.-(l'ffiN,? ,urriculum for Firs! Yeor L)ndergrdduate degree courses in Engineering & Technology (w.e.f. session 2018-19)tlus.JWT
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
ng Science Courses

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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