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GIUS&T Curriculum for First Year Undergraduate degree courses in Engineering & Technology (w.e.f. session 2018-19)

e

Coursc code L 3SC104

Category Basic Science Course

Course title Maths-11
(Calculus, Ordinary Differential Equations and Complex
Variable ) '

Scheme and L T P Credits

Credits 3 1 0 4

Pre-requisites (if

any)

Course Assessinent [nternal examination:

Methods (Internals e Two minor tests each of 20 marks

30; External: 70} e Class Performance measured through percentage of lectures attended|

(4 marks)

e Assignments, quiz etc. (6 marks)
End semester examination:

e Nine questions are to be set by the examiner.

e Question number one will be compulsory and based on the entire]
: syllabus. It will contain seven short answers type questions.
: e Rest of the eight questions is to be set with a fair weightage of all the
| units. '
e All questions will carry equal marks.
e The Students will be required to attempt 05 questions in all.

Calculus, Ordinary Differential Equations and Complex Variable

Detailed contents

Module 1: Multivariable Calculus (Integration): (10 lectures)

Multiple Integration: Double integrals (Cartesian), change of order of integration in double
integrals. Change of variables (Cartesian to polar), Applications: areas and volumes, Center of
mass and Gras il {sonstant and variable densities); Triple integrals (Cartesian), orthogonal
curvilinear coordinates. Simple applications involving cubes, sphere and rectangular
parailelepipous. seular line integrals, vector line integrals, scalar surface integrals, vector
surface integials. Theorems of Green, Gauss and Stokes.

Module 2: First order ordinary differential equations: (6 lectures)
Exact. linear and Bernoulli’s equations, Euler’s equations, Equations not of first degree:
equations solvable for p. equations solvable for y, equations solvable for x and Clairaut’s type.

Module 3: Ordinary differential equations of higher orders: (8 lectures)

Second order linear differential equations with variable coefficients, method of variation of
parameters, Cauchy-[uler equation; Power series solutions; Legendre polynomials, Bessel
functions of the first kind and their properties.

Module 4: Comnplex Variable — Differentiation: (8 lectures)
Difterentiation. Caochy -Riemann equations, analytic functions, harmonic functions, finding
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harmo . < conjugate; elementary analytic functions (exponential, trigonometric, logarithm) and
their provertics; Conformal mappings. Mobius transformations and their properties.

Moduic 5: Complex Variuble — Integration: (8 lectures)

Contout itegrals, Cauchy -Goursat theorem (without proof), Cauchy Integral formula (without
proof. . iouviile’s theoren: and Maximum-Modulus theorem (without proof); Taylor’s series,
zeros . Lanalyic functions. singulanties, Laurent’s series; Residues, Cauchy Residue theorem

(withc . proot), Evaluatic: of detinite integral involving sine and cosine, Evaluation of certain
impropr integrals using the Bromwich contour.

Suggest=d Texvt/Reference Beoks
() G.0 Thomas and R 1. Finncy. Calculus and Analytic geometry, 9" Edition, Pearson,
enrint, 2002,

(i) Erwin kreyszig, Advanced Engineering Mathematics, 9™ Edition, John Wiley & Sons,
2046,

(i W 2. Boyee and R. C. DiPrima, Elementary Differential Equations and Boundary Value
Proclems. 9th Edn., Wiley India, 2009.

(iv) S. i . Ross. Differential Equations, 3rd Ed., Wiley India, 1984.
.

(v) . Coudington, An latroduction to Ordinary Differential Equations, Prentice Hall India,
o

(viv o Ince. Ordinary 1 ({terential Equations, Dover Publications, 1958.

(viinio . Brooaand RN Cnurer sl Complex Variables and Applications, 7th Ed., Mc-Graw
ST S

G WP 2all and Misish Goyal, A text book of Engineering Mathematics, Laxmi
Puloscatens, Reprint. | GUg.

(ix) B.- Grewal, Higher I ngineering Mathematics, Khanna Publishers, 36 Edition, 2010.

Cours¢ (rutcomes

The o' jective of this coursc is to familiarize the prospective engineers with techniques in
multiv: iate integration, ordinary and partial differential equations and complex variables.

Itaim: '5 equip the studeits to deal with advanced level of mathematics and applications
that would be essential for their disciplines.

The st fents will learn:

4

the mathematical 1ols necded in evaluating multiple integrals and their usage.

‘e eliective mat ematic il tools for the solutions of differential equations that
nod ! nhysical processes,

e ocls of differcrtiatic: and integration of functions of a complex variable that
e nsud in various technigues dealing engineering problems.
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Course code BSC105

Category Basic Science Course

Course e Muths-I (for Computer Science & Engg. /Information
N Techuology students)

Scheme ¢ LT P Credits

Credits 3 J,’ 1 0 |4

Pre-requisites (if -

any)

Course Assessment Iniernal examination:

Methods (Internal: « Two minor tests each of 20 marks

305 External: 70) ¢ Class Performance measured through percentage of lectures attended|

(4 marks)

¢ Assignments, quiz etc. (6 marks)
End semester examination:
« Nine questions are to be set by the examiner.
« Question number one will be compulsory and based on the entirel
syllabus. It will contain seven short answers type questions.
¢ Restof the eight questions is to be set with a fair weightage of all the
Lnits.
¢ All questions will carry equal marks.
The Students will be required to attempt 05 questions in all.

Paper-! Tilculus and Linear Algebra

Detailed couients :

Module |: Culculus: (6 lecriires)

Evolute: and involutes; Eviivation of definite and improper integrals; Beta and Gamma functions and
their propertizs; Applications of definite integrals to evaluate surface areas and volumes of revolutions.

Module >: Culculus: (6 lec iures)
Rolle’s ihenrem, Mean value theorems, Taylor’s and Maclaurin theorems with remainders;
Indetertinaie forms and L1 sspital's rule; Maxima and minima,

Moduie : iiatrices (in cave vecior spaces is to be taught) (8 lectures)

Matrices. v.ctors: additio. an¢ scalar multiplication, matrix multiplication; Linear systems of
equation-. linear Independence. rank of a matrix, determinants, Cramer’s Rule, inverse of a matrix,
Gauss elmination and Gauss-Jordan elimination.

Module 4: Vector spaces (Frerequisite Module 3-Matrices ) (10 hours)

Vector i linear dependence of vectors, basis, dimension; Linear transformations (maps), range
and Keri:-l of a linear map. rank and nullity, Inverse of a linear transformation, rank-nullity theorem,
composit.on of linear map+. Matrix associated with a linear map.

Module :: i cctor spaces (Prerequisite Module 3 —~Matrices & Module-4 Vector spaces) (10 lectures)
Eigenvalics. eigenvectors. symmetric, skew-symmetric, and orthogonal Matrices, eigenbases.
Diagona! zation; Inner prodict spuces, Gram-Schmidt orthogonalization.
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A s

Suggestcd Text/Reference Books
() GB Thomas and R.L. Finney, Caleutus and Analytic geometry, 9 Rdition, Pearson,

Repiint 2002.
(i) Erw o Nreyszig, Advanced Engineering Mathematics, 9" Edition, John Wiley & Sons,
200,

(i) D. t-ooie. Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005.

(iv) Veorapan T., Engineering Mathematics for first year, Tata McGraw-Hill, New Delhi,
20005, .

(v) Ran.ine B.V., Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 11%
Rep.int 2010.

(vi) N.P Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi
Pubii.atons, Reprint, 2010.

(vii)B.% «rewal, Higher Engineering Mathematics, Khanna Publishers, 35th Edition, 2000.

(viii) . Krishnamurthy, V.P. Mainra and J.L. Arora, An introduction to Linear Algebra,

Afiilinied East-West press, Reprint 2005.
Course irtromes

The ob; -:t:, e of this course is to familiarize the prospective engineers with techniques in
basic v tius and linear algebra. It aims to equip the students with standard concepts and
tools 1 termediate to advanced level that will serve them well towards tackling more
advan..« 'ovel of mathematics and applications that they would find useful in their
discip! 1

The sti+ ot will learn:

* 1o apply differential and integral calculus to notions of curvature and to improper
wreerals. Apart from various applications, they will have a basic understanding of
.« and Gamma functions.
* 1o essential tools of matrices and linear algebra including linear transformations,
~i2envalues, diagonalization and orthogonalization.

FhANFRdKx
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Course code BSC106

Catego.y Basic Science Course

Course iitle Maths-II (for Computer Science & Engg./Information
Technology Students)
Probability and Statistics

Scheme - ad L T P Credits

Crediix 3 1 0 4

Pre- re< isites (f -

any)

Coursce .ssessment Internal examination:

Method-  {aternal: » Two minor tests each of 20 marks

30; Exteunl: 70)  Class Performance measured through percentage of lectures attended
(4 marks)

e Assignments, quiz etc. (6 marks)
End semester examination:

o Nine questions are to be set by the examiner.

¢ Question number one will be compulsory and based on the entire]
syllabus. It will contain seven short answers type questions.

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

o All questions will carry equal marks.

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

Paper ::: Probability and Statistics
Detaile .. untents

Module I: Basic Probability: (12 lectures)

Probabii:ii» spaces, conditional probability, independence; Discrete random variables,
Indeperient random variables, the multinomial distribution, Poisson approximation to the
binomi:: distribution, infinite sequences of Bernoulli trials, sums of independent random
variable . Expectation of Discrete Random Variables, Moments, Variance of a sum,
Corrcla. i coefficient, Chebyshev's Inequality.

Module 2. Continuous Probability Distributions: (4 lectures)
Contint»u: random varibales and their properties, distribution functions and densities, normal,
exponer:tial and gamma densities.

Modulc 2 Bivariate Dis:ibutions: (4 lectures)
Bivaria: » listributions and their properties, distribution of sums and quotients, conditional
densitic-. “ayes' rule.

Moduh < Basic Statistics: (8 lectures)

Measurcs of Central tendency: Moments, skewness and Kurtosis - Probablllty distributions:
Binomiul. Poisson and Normal - evaluation of statistical parameters for these three
distributions, Correlation and regression — Rank correlation.
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Module 5: Applied Statistics: (8 lectures)

Curve titting by the method of least squares- fitting of straight lines, second degree parabolas
and more general curves. Test of significance: Large sample test for single proportion,
differcnce of proportions, single mean, difference of means, and difference of standard
deviation-.

Module . Small samples: (4 lectures)
Test for ;i nule mean, difference of means and correlation coefficients, test for ratio of variances
- Chi-sq1re test for goodness of fit and independence of attributes.

Suggest..! I ext/Reference Books

(i) Erv . ‘lreyszig, Advanced Engineering Mathematics, 9% Edition, John Wiley & Sons,
200

(i) P. ¢ "1el, S. C. Port and C. J. Stone, Introduction to Probability Theory, Universal Book
Staii 2403 (Reprint).

(iii)S. k. s A First Course in Probability, 6th Ed., Pearson Education India, 2002.

(iv)W. : vlier, An Introduction to Probability Theory and its Applications, Vol. 1, 3rd Ed.,
Wil.v 1968.

(v) NP 3ali and Manish Goyal, A text book of Engineering Mathematics, Laxmi
Pub:ications, Reprint. 2010.

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

(vii)  -crarajan T., Engineering Mathematics (for semester I1I), Tata McGraw-Hill, New
Delr+ 2010.
Coursc . romes
The ot - e of this course is to familiarize the students with statistical techniques. It aims
to equi:. L. students witi standard concepts and tools at an intermediate to advanced level
that wit. - .rve them well towards tackling various problems in the discipline.

The suadents will learn:

e "¢ ideas of probability and random variables and various discrete and continuous
- ability distributions and their properties.
e . basic ideas of statistics including measures of central tendency, correlation
1 regression.
e > statistical methods of studying data samples.
EEE L EE LS T
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Condition:| Branching and Loops (6 lectures)
Writing w1l evaluation of conditionals and consequent branching (3 lectures)

Iteration 1. loops (3 lectures)

Unit 3
Arrays (v iccodres)
Arrays 1 1) 2-D), Character arrays and Strings

Unit 4

Basic A rilms (6 lectures)

Searching Lusic Sortin g Algorithms (Bubble, Insertion and Selection), Finding roots of
equatio:- . _tion of order of complexity through example programs (no formal definition
required;

Unit s
Functior. ¢ 3 fLretures)
Functior: “112luding using built in libraries), Parameter passing in functions, call by value,

Passing 12 s to functions: idea of call by reference

Unit ¢

Recursio. . ;-5 lecturcs)

Recur<i o < adifferer. way of solving problems. Example programs, such as Finding
Factorii. onacei s es. Ackerman function etc. Quick sort or Merge sort.

Unit ~

Structi: - lectures)

Structure-. Defining structures and Array of Structures

Unit &

Pointers (7 icctures)

Ideacipo o, Delining pointers, Use of Pointers in self-referential structures, notion of
linked Iiv ., implemcatation)

Unit 9

File hand: n {only iftime is available, otherwise should be done as part of the lab)

Sugges-.: 7t Bool
(1) Biro o tfifed. S.haum's Outline of Programming with C, McGraw-Hill
(L. B ‘Fuswamy. Programming in ANSI C, Tata McGraw-Hill

Suggestoi :ofirence Lok .
(i) Brien v ernighai and Dennis M. Ritchie, The C Programming Language, Prentice

Hall 1 g
Course = . ..ics
The studeni il learn
°  oaulate staple algorithms for arithmetic and logical problems.
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e ' translate the algorithms to programs (in C language).

e [uiiest and exceute the programs and correct syntax and logical errors.

e |« uaplement conditional branching, iteration and recursion.

e | docompose ¢ problem into functions and synthesize a complete program using

. L.ie and conquer approach.

e I .searrays. pointers and structures to formulate algorithms.and programs.

e . uoply programming to solve matrix addition and multiplication problems and
scorching and sorting problems.

e |o upply programming to solve simple numerical method problems, namely rot

iinding of function, differentiation of function and simple integration.

(ii) Labce: iooy - Progriumming for Problem Solving [ L: 0; T:0; P : 4 2credits)]

[t iaboratory should be preceded or followed by a tutorial to explain the approach or
aioorithm to be implemented for the problem given.]

Tutoriai :+ ’roblem <clving using computers:

Labl: ! : .iiiarization with programming environment

Tutorix. -: ‘ariabi. ., es and type conversions:

Lab 2: & . ie compu:.iional problems using arithmetic expressions

Tutoria: 3. 3ranching nd logical expressions:
Lab 3: I oiems involy ing if-then-else structures

Tutorix’ - ".oops, whiie and for loops:

Lab 4: ii1utive problems e.g., sum of series
Tutoria! = D Arrays: searching, sorting:
Lab 5: 1" /irray manipulation

Tutoria: .. D arrays und Strings

Lab 6: I 1 x probicin s, String operations

Tutorix . “unctions. :all by value:
Lab 7: ~ i:le functions

Tutoria: - «:9: Numcrical methods (Root finding, numerical differentiation, numerical
- integratio:
Lab 8 an.. &: Prograimming for solving Numerical methods problems

Tutorisi . Recursicii. structure of recursive calls
Lab 10: i“ccarsive {unotions
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Tutoriat ( 1: Pointers, structures and dynamic memory allocation
Lab 11: sinters and structures

Tutori.: 12: File handling:
Lab 12: e operations

Laboraic:y Outcomes

e 1. [ormulate the algorithms for simple problems
e o translate given algorithms to a working and correct program
e . beable to correct syntax errors as reported by the compilers
° | lcableto identify and correct logical errors encountered at run time
© . leable to write iterative as well as recursive programs
b

¢ able to represent data in arrays, strings and structures and manipulate them
4iough a program

¢ 1. ve able to declare pointers of different types and use them in defining self
Ieioential structures.
¢ | leableto create, read and write to and from simple text files.
Fhkkkrkk
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Course code | HSMC 101

Category | Humanities and Social Sciences including Management courses

Course title ‘ English

Scheme and L T P | Credits

Credits ) 0 2 |3

Pre-requisites (if | -

any) ‘

Course Asscssment . I[nternal examination:

Methods (Inrernal: » Two minor tests each of 20 marks

30: Fxternal: 70) 1 o Class Performance measured through percentage of lectures

attended (4 marks)
o Assignments, quiz ete. (6 marks)
i End semester examination:
' o Nine questions are to be set by the examiner.
i o Question number one will be compulsory and based on the entire
} syllabus. It will contain seven short answers type questions.
e Rest of the eight questions is to be set with a fair weightage of all
the units.

o All questions will carry equal marks.

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

Engiish (|L:2;T:0; ¢ : 2 3 credits)]

Detuiled contents
1. Vocabulary Buildiag
“he concept of W ord Formation
lLoot v ords fron: ioreign languages and their use in English
~equaintance wit. sretixes and suffixes from foreign languages in English to form
derivatives.
Synonvims, antonyms. and standard abbreviations.

2. Basie Writing Skilis
-Sentence Structures
['se of phrases and clauses in sentences
Importance of proper punctuation
('reating coherence
Organizing principles of paragraphs in documents
Techniques for writing precisely

" 3. loentifving Comnion Errors in Writing
Cubject-verb agreciiant
S.oun-pronoun agcuetnent
" lisplaced modi© s
Articles

l'repositions
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Course code HSMC 101

Category Humanities and Social Sciences including Management courses

Course title i English

Scheme and L T P | Credits

Credits 2 0 2 |3

Pre-requisites (if | -

any) _,,"

Course Asscssment  Internal examination:

Methods (Internal: o Two minor tests each of 20 marks

30: Fxternal: 70) : e Class Performance measured through percentage of lectures

attended (4 marks)

_ e Assignments, quiz etc. (6 marks)

i End semester examination:

» Nine questions are to be set by the examiner.

o Question number one will be compulsory and based on the entire
syllabus, It will contain seven short answers type questions.

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

o All questions will carry equal marks.

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

Engiish (|L:2; T:0: v : 2 3 credits))

Detdiled contents
1. Vocabulary Buildiag
"he concept of W erd Formation
I200t words fron, toreign languages and their use in English
- cquaintance wit- srefixes and suffixes from foreign languages in English to form
cerivatives.
Cynonvms, antonvms. and standard abbreviations.

2. Basic Writing Skilis
- Sentence Structuires
[Ise of phrases and clauses in sentences
Importance of proper punctuation
('reating coherence
Organizing principles of paragraphs in documents
Techniques for writing precisely

© 3. Icentifving Commnion Errors in Writing
“ubject-verb agreoinont
S.oun-pronoun avrceinent
" lisplaced modi
Articles

'repositions
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Red .rdancies
C“C?x- -

4. Natu:¢ and Style of sensible Writing
Des.iibing
D@T“m‘{;g
Clatving
Pro. :.ling examples or evidence
Writ »¢ introduction and conclusion

5. Wrii: + Practices

(o1 -hension
Préc \'riting
Fseo v vriting

6. Orai _..:nmunication

(This u. v involves interactive practice sessions in Language Lab)
e Listui g Comprehension

¢ Prc o ation, Intonation, Stress and Rhythm

e Coumnoon Everyday Situations: Conversations and Dialogues

e Cor ot unication at Workplace

e Ini. s

e for. . resentations

Suggesi. - cadings:

() 7+ ! English Usage. Michael Swan. OUP. 1995.

(ii) x¢.. . English Grammar. F.T. Wood. Macmillan.2007

(i . ing Well. William Zinsser. Harper Resource Book. 2001

(ivySr © i iting. Liz 1ump-Lyons and Ben Heasly. Cambridge University Press. 2006.

(V) Cons o dcation Skills. Sanjay Kumar and Pushp Lata. Oxford University Press. 2011.

(Vi)fuxe. .o« in Spoken i“nglish. Parts. I-1II. CIEFL, Hyderabad. Oxford University Press
Course +/ ivomes
The stuw will acquire basic proficiency in English including reading and listening

compreh i-ion, writing and speaking skills.
i KkFRKK
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Course code S ESC 102

Category . Engineering Science Courses

Course title ' Engineering Graphics & Design (Lab.)

Scheme and L T P Credits | Only end semester practical

Credits | 0 4 3 examination will be conducted for this
: course.

Pre--equisites (if S -

any’; |

Course Lab. ! « Internal practical evaluation is to be done by the course

As:essment ‘ coordinator.

Methods ‘ o The end semester practical examination will be conducted jointly

(latecnal: by external and internal examiners by taking viva-voce and

3Of written Examination on drawing sheet. Question paper for

gg)w' nal: written examination will be based on the entire syllabus and to

be set by external and internal examiners both.

Engiueering Graphics & Design [A total of 10 lecture hours & 60 hours of lab.]
[[L:i; T:0;P:4(3credis)

Detuiled contents

Trauitional Engineci. ny Graphics:

Principles of Engineciing Graphics; Orthographic Projection; Descriptive Geometry; Drawing
Prinviples; Isometric Projection; Surface Development; Perspective; Reading a Drawing;
S+ onal Views: Diniensioning & Tolerances; True Length, Angle; intersection, Shortest
Distance.

Cosr:puter Graphics

Eng icering Graphics Suftware: -Spatial Transformations; Orthographic Projections; Model
Viewing: Co-ordinaie »vsiems: Multi-view Projection; Exploded Assembly; Model Viewing;
Aniiation; Spatial Mianipulation: Surface Modelling; Solid Modelling; Introduction to
Builving Information viodelling (BIM) :

(¥xcept the basic essential concepts, most of the teaching part can happen
concurrently in the laboratory)
Movile 1: Introduction to Engineering Drawing covering,
Principles of Engincering Graphics and their significance, usage of Drawing instruments,
et ing, Conic sectic s including the Rectangular Hyperbola (General method only); Cycloid,
Epi.-cloid, Hypocyeloid and Involute; Scales — Plain, Diagonal and Vernier Scales;

Mo ile 2: Orthograpliic Projections covering,
Prinzisles of Orthographic Projections-Conventions - Projections of Points and lines inclined
to b i planes; Projections of planes inclined Planes - Auxiliary Planes;

Modle 3: Projection . of Regular Solids covering,
thos inclined to botl :iic Planes- Auxiliary Views; Draw simple annotation, dimensioning and
scal~. Floor plans that include: windows, doors, and fixtures such as WC, bath, sink, shower,
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4.xections and Sectional Views of Right Angular Solids covering,

~iider, Pyramid, Cone — Auxiliary Views; Development of surfaces of Right Regular
‘rism, Pyramid, Cylinder and Cone; Draw the sectional orthographic views of

. . solids, objects from industry and dwellings (foundation to slab only)

‘sometric Projections covering,

=+ Flsometric projection — Isometric Scale, Isometric Views, Conventions; Isometric
' nes, Planes. Simple and compound Solids; Conversion of Isometric Views to

¢ Views and Vice-versa, Conventions;

sverview of “omputer Graphics covering,

to o computr technologies that impact on  graphical communication,
nz knowle! ‘e of the theory of CAD software [such as: The Menu System,
sondard, Ohiect Properties, Draw, Modify and Dimension), Drawing Area
& Crosshairs. Coordinate  System), Dialog boxes and windows, Shortcut
- tton Bars). The Command Line (where applicable), The Status Bar, Different
- 7zoom as used in CAD, Select and erase objects.; Isometric Views of lines,

~iuple and compound Solids];

“ustomizaticn & CAD Drawing

- set up of the drawing page and the printer, including scale settings, Setting up

4 drawing limits; ISO and ANSI standards for coordinate dimensioning and
t+ dithograpliic constraints, Snap to objects manually and automatically; Producing

- using various coordinate input entry methods to draw straight lines, Applying
~wos of drawing circles;

& Lanotatior:. layering & other functions covering
~imensions .- objects. applying annotations to drawings; Setting up and use
cvers to erote drawings. Create, edit and use customized layers; Changing
-arough mrifying existing lines (extend/lengthen); Printing documents to paper
-t comnaindy orthographic projection techniques; Drawing sectional views of
“ght regular geometric solids and project the true shape of the sectioned
¢ ving annctation, Computer-aided design (CAD) software modeling of parts
tlies. Parametric and non-parametric solid, surface, and wireframe models. Part
i 1wo- dimensional documentation of models. Planar projection theory, including
) perspective, isometric, multiview, auxiliary, and section views. Spatial
22 exercises. Dimensioning  guidelines, tolerancing techniques; dimensioning

¢ nlti views of dwelling;

wemonstration of a simple team design project that illustrates
cod topelogy wf engineered components: creation of engineering models and their
v standars D blueprint form and as 3D wire-frame and shaded solids; meshed
< or engineeriig analysis and tool-path generation for component manufacture;
fiaensioniny and tolerancing; Use of solid-modeling software for creating
-~ models at tF ¢ component and assembly levels; floor plans that include: windows,
daures sucl s WC, bath. sink, shower, etc. Applying colour coding according to
cawing praceoe; Drawing sectional elevation showing foundation to ceiling;
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Introduction to Buildiiig information Modelling (BIM).

Suggested Text/Referciice Books: ’

(1) BhattN.D., Panchut V.M. & Ingle P.R., (2014), Engineering Drawing, Charotar Publishing
House

(11) Shah. M.B. & Raiia B.C. (2008), Engineering Drawing and Computer Graphics, Pearson
I-ducation

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

(ivynNarayana, K.L. & P Kannaiah (2008), Text book on Engineering Drawing, Scitech
Publishers

(v) (Corresponding =¢: o) CAD Software Theory and User Manuals

Course Outcomes
All phases of manufaciiie or construction require the conversion of new ideas and design concepts
o the basic line langusge of graphics. Therefore, there are many areas (civil, mechanical,
electrical. architectura! «rid industrial) in which the skills of the CAD technicians play major roles
in the design and developrient of new products or construction. Students prepare for actual work
situations through pracuical training in a new state-of-the-art computer designed CAD laboratory
usine engineering software This course is designed to address:
to prepare you to design a system, component, or process to meet desired needs within
realistic constrints such as economic, environmental, social, political, ethical, health and

safety, manufio urability, and sustainability
¢ to prepare you i communicate effectively
« 10 prepare yo - nse the techniques, skills, and modern engineering tools necessary for

engineering praciice

THe student will learr: -
« Introduction o vriginieering design and its place in society
« Exposure to th 1 isual aspects of engineering design
«  Exposure to ¢y ieering graphics standards

Exposure to s.: - modelling

«  Lxposure tov ., .icr-aided geometric design
Exposure to ¢:v...i2 working drawings
£ xposure to ¢ iering communication
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Course code ESC 104
Category Engineering Science Courses
Course title Workshop/Manufacturing Practices (Theory & Lab.)
Scheme and L T P Credits
Credits 1 0 4 3
Pre-requisites (if -
any)
Course Theory | Internal Examination:
Assessment ~» Two minor tests each of 20 marks
Methods ¢ Class Performance measured through percentage of lectures
(Internal: attended (4 marks)
30; * Assignments, quiz etc. (6 marks)
External: s
70) End semt'aster exaxpmat;on: . .
* Nine questions are to be set by the examiner.
* Question number one will be compulsory and based on the entire
syllabus. It will contain seven short answers type questions,
* Rest of the eight questions is to be set with a fair weightage of all
the units,
e All questions will carry equal marks. -
* The Students will be required to attempt 05 questions in all.
Course Lab. * Internal practical evaluation is to be done by the course
Assessment coordinator.
Methods * The end semester practical examination will be conducted jointly]
gIOnternal: by external and internal examiners.
’
External:
70)

Workshop/Manufacturing Practices [L: 1; T:0; P: 0 (1 credi)]

Lectures & videos: (10 hours)
Detailed contents

I. Manufacturing Methods- casting, forming, machining, joining, advanced manufacturing methods
(3 lectures)

2. ONC machining, Additive manufacturing (1 lecture)

3. Fiuting operations & power tools (1 lecture)

4. Electrical & Electronics (1 lecture)

5. Carpentry (1 lecture)

6. Plastic moulding, glass cutting (1 lecture)

7. Metal casting (1 lecture)

8. Welding (arc welding & gas welding), brazing (1 lecture)

Suggested Text/Reference Books:
(i) Hajra Choudhury SK., Hajra Choudhury A K. and Nirjhar Roy S.K., “Elements of
Workshop Technology™, Vol. 12008 and Vol. I1 2010, Media promoters and publishers
private limited, Mumbai.
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(if) Kalpakjian S. An:f Steven S. Schmid, “Manufacturing Engineering and Technology”,
4" edition, Pears. . . ducation India Edition, 2002.

(iii)Gowri P. Harihira and A. Suresh Babu,”Manufacturing Technology — I Pearson
[.ducation, 2008.

(ivIRoy A. Lindbery. “Processes and Materials of Manufacture”, 4™ edition, Prentice Hall
India, 1998.

(v) Rao P.N,, “Manutacturing Technology”, Vol. I and Vol. II, Tata McGrawHill House,
2017.

Course Outcomes

Upon completion of s course, the students will gain knowledge of the different
manufacturing processes which are commonly employed in the industry, to fabricate
components using different materials.

(i) Workshop Practice: (60 hours) [ L:0; T:0; P: 4 (2 credits)]

1. Viachine shop (16 fictrs)
g shop (8 heur)
- Curoentry (6 houss
4. kiccuical & Electyaros(8 hours)
5. Welding shop (8 nours (Are welding 4 hrs + gas welding 4 hrs),
6. Casting (8 hours)
7
8

G

. Smithy (6 hours)

. Plastic moulding « Glass Cutting (6 hours)
Examinations could involve the actual fabrication of simple components, utilizing one or more
of the techniques coverced above.

Labocratory Qutcomes
e Uponcompletion o this laboratory course, students will be able to fabricate components
with their own hand..
e v will also gt pructical knowledge of the dimensional accuracies and dimensional
coerunces possilile with different manufacturing processes.
e iiyvassembling diiterent components, they will be able to produce small devices of their
coarest,

*dek ko
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Course code ESC 101
Category Engineering Science Course
Course title Basic Electrical Engineering (Theory & Lab.) J
Scheme and Credits L T | P | Credits
3 1

Pre-requisites (if any) | -

Course Theory | Internal Examination:
Assessment e Two minor tests each of 20 marks
Methods e Class Performance measured through percentage of lectures|
(Internal: attended (4 marks) -
30; ¢ Assignments, quiz etc. (6 marks)
External: AT
70) End sem«?ster exal.nmatlon. ‘
¢ Nine questions are to be set by the examiner.
¢ Question number one will be compulsory and based on the entire|
syllabus. It will contain seven short answers type questions.
e Rest of the eight questions is to be set with a fair weightage of all
the units.
o All questions will carry equal marks. l
e The Students will be required to attempt 05 questions in all.
Course Lab. e Internal practical evaluation is to 'be done by the course
Assessment coordinator.
Methods e The end semester practical examination will be conducted jointly|
glglternal: by external and internal examiners.
b
External:
70) N

(i)Basic Electrical Engineering [L: 3; T:1; P : 0 (4 credits)]

Detailed contents :

Module 1 : DC Circuits (8 hours)

Electrical circuit elements (R, L and C), voltage and current sources, Kirchoff current
voltage laws. analysis of simple circuits with dc excitation. Superposition, Thevenin
Norton Theorems. Time-domain analysis of first-order RL and RC circuits.

Module 2: AC Circuits (8 hours) ,
Representation of sinusoidal waveforms, peak and rms values, phasor representation,

and
and

real

power. reactive power, apparent powef, power factor. Analysis of single-phase ac circuits
consisting of R. L, C, RL, RC,RLC combinations (series and parallel), resonance. Three-phase

“balanced circuits. voltage and current relations in star and delta connections.

Module 3: Transformers (6 hours)
Magnetic materials, BH characteristics, ideal and practical transformer, equivalent cir

cuit,

losses in transformers, regulation and efficiency. Auto-transformer and three-phase

transformer connections.
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Mo sle 4: Electrical Muchines (8 hours)

Generation of rotating magnetic fields, Construction and working of a three-phase induction
motur, Significance of torque-slip characteristic. Loss components and efficiency, starting and
spec:d control of induction motor. Single-phase induction motor. Construction, working,
torque-speed characteristic and speed control of separately excited dc motor. Construction and
working of synchronous generators.

Modi:ie 5: Power Converrers (6 hours)
DC-13C buck and boost converters, duty ratio control. Single-phase and three-phase voltage
source inverters; sinusoidal modulation.

Moudiule 6: Electrical Installations (6 hours)

Components of LT Switchgear: Switch Fuse Unit (SFU), MCB, ELCB, MCCB, Types of
Wires and Cables, Earthing. Types of Batteries, Important Characteristics for Batteries.
Elementary calculations for energy consumption, power factor improvement and battery
backun

Sugg.-ed Text / Reference Books
(1) 12 P.Kothari and 1. !. Nagrath, “Basic Electrical Engineering”, Tata McGraw Hill, 2010.
(it ). . Kulshreshtha "Basic Electrical Engineering”, McGraw Hill, 2009.
(ii: 1.5, Bobrow. “Fundamentals of Electrical Engineering”, Oxford University Press,2011.
(i~ .. Hughes, “Electrical and Electronics Technology”, Pearson, 2010.
(vi V. D. Toro, “Electrical Engineering Fundamentals”, Prentice Hall India, 1989.

Course Cutcomes
To understand and analyze basic electric and magnetic circuits
"o study the working principles of electrical machines and power converters.
1o introduce the components of low voltage electrical installations

(ii)Bus:¢ clectrical Engineering Laboratory [L:0; T:0; P: 2 (1 credit)]

L ist of experiments/demonstrations:

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

»  Measuring the steady-state and transient time-response of R-L, R-C, and R-L-C circuits

1o a step change i1 voltage (transient may be observed on a storage oscilloscope).
Sinusoidal sready state response of R-L, and R-C circuits — impedance calculation and
verification. Observation of phase differences between current and voltage. Resonance
n R-L-C circuits.
“ransformers: Observation of the no-load current waveform on an oscilloscope (non-
vinusoidal wave-shape due to B-H curve nonlinearity should be shown along with a
discussion about harmonics). Loading of a transformer: measurement of primary and
secondary voltages and currents, and power.

- ’ihree-phase transformers: Star and Delta connections. Voltage and Current
relationships (line-line voltage, phase-to-neutral voltage, line and phase currents).
Phase-shifts between the primary and secondary side. Cumulative three-phase power
in balanced three-phase circuits.

Demonstration of cut-out sections of machines: dc¢ machine (commutator-brush
arrangement), induction machine (squirrel cage rotor), synchronous machine (field
winging - slip ring arrangement) and single-phase induction machine.

Torque Speed Characteristic of separately excited dc motor.
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= Synchronous speed of two and four-pole, three-phase induction motors. Direction
reversal by change of phase-sequence of connections. Torque-Slip Characteristic of an
induction motor. Generator operation of an induction machine driven at super-
synchronous speed. A

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

s  Demonstration of (a) de-dc converters (b) dc-ac converters —PWM waveform (c) the
use of de-ac converter for speed control of an induction motor and (d) Components of
LT switchgear.
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Laboratory Outcomes .
» Get an exposure to common electrical components and their ratings.
= Make electrical connections by wires of appropriate ratings.
»  Understand the usage of common electrical measuring instruments.
s Understand the basic characteristics of transformers and electrical machines.
» Get an exposure to the working of power electronic converters.
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