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aspires to be a nationally
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MISSION

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

research and creative activities.

vide an enviable research environment and state-of-the-art technological exposure

J
otential to its fullest extent and make them emerge as world class

s and enthuse them towards their social responsibilities.
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BSC-103 RAI MATHEMATICS 1
B. Tech (Robotics and Artificial Intelligence) 1 Semester
No. of Credits: 4 gessional: 25 Marks
L T P Total Theory: 75 Marks
E 5 e Total: 100 Marks
Duration of Exam: 3 Hours
Pre- Requisite: Nil

Successive: Mathematics 11

Course Objectives:

with techniques in
ents with standard
hem well towards

ould find useful in

ourse is to familiarize the prospective engineers

leulus and linear algebra. [t aims to equip the stud
dvanced level that will serve t
d applications that they w

The objective of this ¢
calculus, multivariate ca
concepts and tools at an intermediate to a
tackling more advanced level of mathematics an
their disciplines.

Course Outcomes (COs): At the end of the course, the student shall be able to:

Lotions of curvature and to improper

differential and integral calculus to 1
hey will have a basic understanding

co1- To apply
lications t

integrals. Apart from some other app

of Beta and Gamma functions.

Theorem that 1s fundamental to application of analysis to

CO2- The fallouts of Rolle’s
Engineering problems.

CO3- The tool of power series and Fourier series for learning
Mathematics.
To deal with functions of several variables that are essential
0 f' .rin'g,

ntial tool of matrices and linear algebra in a comprehensive m

advanced Engineering

@Ol iINLLTLLL/

in most branches of

anncr.

ature, radius of curvature, evolutes and involutes. Evaluation
s Beta and Gamma functions and their properties. (6)

. Theorem, Mean value theorems, Taylor’s and
Indeterminate forms and L'Hospital's rule; Maxima
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ESC-101A BASIC ELECTRICAL .-.Hnﬂzorca<..
B. Tech (Robotics and Artificial Intelligence) I Semeste

No. of Credits: 4 i Sessional: uw Marks

i1 0 74 H Marks
310 4 Total: 100

Duration of Exam: 3 Hours

Pre- Requisite: Nil
Successive: Basic Electronics Engineering
Course Objectives:

The objective of this course is to familiarize the prospective engineers with different

electrical concepts of AC and DC and its applications.

Course Outcomes (COs): At the end of the course, the student shall be able to:

CO1- Analyze and solve D. C. networks by different analysis methods and theorems.

CO2- Formulate and solve complex AC single phase and three circuits.
CO3- Identify the type of electrical machines and their applications.

CO4- Introduce the components of low voltage electrical installations.

Course Contents:

T V0 000066 31777?73’7

Unit 1

C Circuits: Basic definitions, Electrical circuit elements (R, L and C), voltage and current
hm’s law and its limitations, Kirchhoff current and voltage laws, analysis of simple
itation by mesh analysis and node analysis, Superposition, Thevenin's,
Transfer Theorems. (10)

of sinusoidal waveforms, peak and rms values, phasor
power, apparent power, power factor. Analysis of single-
C, RL, RC, RLC combinations (series and parallel),

e systems, generation of 3-phase voltages, three
urrent relations in star and delta connections,
circuits, measurement of 3-phase power- 2



D ——

ESC-101A BASIC ELECTRICAL TECHNOLOGY
B. Tech (Robotics and Artificial Intelligence) Semester
its: Gessional: 25 Marks
E oi'of’c"fl:g(:;tls- : Theory: 75 Marks
310 4 Total: 100 Marks
Duration of Exam: 3 Hours

Pre- Requisite: Nil
Successive: Basic Electronics Engineering
Course Objectives:
s course is to familiarize the prospective engineers with different

The objective of thi
d DC and its applications.

electrical concepts of AC an

COs): At the end of the course, the student shall be able to:

Course Qutcomes (
CO1- Analyze and solve D. C. networks by different analysis methods and theorems.

CO2- Formulate and solve complex AC single phase and three circuits.

CO3- Identify the type of electrical machines and their applications.

CO4- Introduce the components of low voltage electrical installations.

.%;.-'v-'v-'-"'“““‘,_

Contents:

iitions, Electrical circuit elements (R, L and C), voltage and current
limitations, Kirchhoff current and voltage laws, analysis of simple

mesh analysis and node analysis, Superposition, Thevenin’s,

er Transfer Theorems. (10)

f sinusoidal waveforms, peak and rms values, phasor
power, apparent power, power factor. Analysis of single-
B, RL, RC, RLC combinations (series and parallel),

phase systems, generation of 3-phase voltages, three
and current relations in star and delta connections,

balanced circuits, measurement of 3-phase power- 2




. Applications
DC machine: Construction, principle and working of d¢ motor and generator PP
3 - ] # .
‘ Ip' primipie and working of synchronous motor and
Machine: Construction,

generalors. Applications. (9)

. ELCB, MCCB, Types
Electrical Installations: Components of LT Switchgear: Fuses, MCB

of Wires, Earthing, Power factor improvement. (7)
Recommended/ Reference Books:

i. D.P. Kothari and, . J Nagrath, “Basic Electrical Eng'meering”, ';ata McGraw Hill.
(&) L J. Nag 3 s
‘D.C - ' i - o7 McGraw Hill.
tha. “Basic Electrical Engineering . Vi€ s -
;L 2 (S-: ;ﬁ}rm ntals of Electrical Engineering Oxford University Press.
4: E. Hugiﬁ, “Electrical and Electronics Technology . Peax:son. :
5. V. D. Toro, “Electrical Engineering Fundamentals™, Prentice Hall India.

'eb Course, Basic Electrical Technology, Prof. G. D. Roy, Prof. N. K. De,
Bhattacharya, [IT Kharagpur
‘courses/108/105/108105053/)

se. Electrical Machines-I, Prof. P. Sasidhara Rao, Prof. G. Sridhara
Vasudevan, [IT Madras

es/108/106/108106071/)

Elecm;:al Machines-II, Prof. P. Sasidhara Rao, Prof. G
n; gsudevan, IIT Madras
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BSC-102 CHEMISTRY
(Concepts in Chemistry for Engineering)
B. Tech (Robotics and Artificial Intelligence) I Semester

0. of Credits: 4 Sessional: 25 Marks
Theory: 75 Marks
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Pre- Requisite: Nil
Successive: Environmental Science

Course Objectives:
quantification of several concepts in

ools. Technology is being
ar level modifications. Quantum
a at nanometer levels, one has

The concepts developed in this course will aid in

chemistry that have been introduce
based on the electronic, atomic and molecul

d at the 1042 levels in sch

increasingly
theory is more than 100 years old an
to base the description of all chemical proc

d to understand phenomen
esses at molecular levels.

Course Outcomes (COs): At the end of the course, the student shall be able to:

CO1- Analyze microscopic chemistry in terms of atomic and molecular orbitals and

intermolecular forces.

CO2- Rationalise bulk properties and processes using thermodynamic considerations.

electromagnetic spectrum used for exciting differ
¢ techniques.

CO3- Distinguish the ranges of the ent
molecular energy levels in various spectroscopl

CO04- Rationalise periodic properties such as ionization potential, electronegativity, oxidation

states and electronegativity.

r chemical reactions that are used in the synthesis of molecules.

ion. Particle in aboxsolutions and their

es. Forms of the hydrogen atom wave
Molecular orbitals

- structure: Schrodinger equat
molecules and nanoparticl
se functions to explore their spatial variations.
 plots of the multicenter orbitals. Equations for atomic and

el diagrams of diatomic. Pi-molecular orbitals of butadiene and

~veta]l field theory and the energy level diagrams for
netic properties. Band structure of solids and the role of



and
principles of spectroscopPY ol
Spectroscopic techniques and ‘Pp"“ﬁ;ﬂ..lﬂl n:I:’liu!iunl in medicine. Vibrational

nic spectroscopy. Fluorescence
il:ﬁt;om spnctvmp?};f diatomic molecules. appllmlom.iﬂt:hu
magnetic resonance imaging, surface characterization techniques.

)
Unit 3

g1 lonic, dipolar and vanDer Waals

Intermolecular forces and potentinl energy surface N o Potential energy surfaces

interactions. Equations of state of real gases and critical pheno
of H3, H2 F and HCN and trajectories on these surfaces. (5)

Unit 4

Use of free energy in chemical equilibria: Thermodynamic functions: enefrsg- l‘:m“:::"n;f;f
free energy. Estimations of entropy and free energies. Free energy and emt. 1" e oy i'a‘
the Nernst equation and applications. Acid base, oxidation reduction and solubility equilibria.

Water chemistry. Corrosion.

Use of free energy considerations in metallurgy through Ellingham diagrams. (8

Unit 5

Periodic properties: Effective nuclear charge, penetration of orbitals, variations O.f s, P d aqd
f orbital energies of atoms in the periodic table. electronic configurations, atomic and iomic
sizes, ionization energies, electron affinity and electronegativity, polarizability, oxidation
states, coordination numbers and geometries, hard soft acids and bases, molecular geometries.

©

v: Representations of 3 dimensional structures, structural isomers and stereo
urations and symmetry and chirality, enantiomers, diastereomers, optical
=ourations and conformational analysis. Isomerism initransitional metal

__ﬂ'ﬁ“ of a drug molecule: Introduction to reactions involving
ation, oxidation, reduction, cyclization and ring openings.

drug molecule. (5)
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AB
HSMC-102 ENGLISH L 1op
B. Tech (Robotics and Artificial Intelligence) I Semes.

:onal: 15 Marks
No. of Credits: 1 g:::i?cai: 35 Marks
L T P Total Total: 50 Marks
00 2.2 Duration of Exam: 2 Hours

Pre- Requisite: Nil

Successive: Nil

Course Objectives: |
nglish including reading and listening

The student will acquire basic proficiency in E
comprehension, writing and speaking skills.
List:

1. Listening Comprehension.

2. Pronunciation, Intonation, Stress and Rhythm.

3. Common Everyday Situations: Conversations and Dialogues.

4. Communication at Workplace.

5. Interviews.

6. Formal Presentations.

Recommended/ Reference Books:

1. Practical English Usage. Michael Swan.OUP.

. emedial English Grammar. F. T. Wood. acmillan.

Writing Well. William Zinsser. Harper Resource Book.

’Wntmg Liz Hamp- Lyons and Ben Heasly. Cambridge University Press.

zation Skills. Sanjay Kumar and Pushp Lata. Oxford University Press.

ken English. Parts. I- I1l CIEFL, Hyderabad. Oxford University Press.



WRC-104A/21 ios—-—_cu._
B, Tech (Robotics and Artificlal Intetligence) 1 Semester
Senslonal! 30Marks
H_ T wo_.“._.m:_ : Practical: 70 Marks
P Total §00Marks
Duration of Exam: IHours

Pre- Requisite: Nil
1, Workshop= 1V, Workshop- Y, Workshop- V1,

*=
e
™
o
S
o
ohe
S
e
’. o xh_””_\o_s._._.zx Workshop
Rine
Sp
ore
o
S~
s
S

Computer En
student will

pletion of the course the be able 1o

Course Outcomes (COs): After the com
CO1- Acquire skills in basic engineering practice.

C02- Have working knowledge of various equipment’s used in workshop.
CO3- Have hands on experience about various machines and their components.
C0O4- Obtain practical skills of basic operation and working of tools used in the workshop

List of Exercises:
Computer System and

1. To study and demonstrate Block diagram of Digital

explanation of each unit.
nstrate internal parts of a Computer System (Card level)

anation of POST & BIOS.
Memory.

2. To study and demo
| other peripheral devices and expl

and demonstrate primary memory and secondary

ate Mother Board/ Main Board and its parts, Chipset, Connectors,

ocessor (Pentium-1, 11, I11, DUAL Core, i-3. i-3, i-7 etc).
D /LED/TFT/PLASMA DISPLAY & New

of monitors: LC
 types and their working.

i Maintenance of Personnel Computer Systems:
;E. Personnel Computer System, Installation of
Linux etc, Installation of other Application







lor code and

H 2 To study and demonstrate resistance color coding, measurement using co

A multimeter and error calculation considering tolerance of resistance.

y 3. To study and demonstrate multimeter and CRO- front panel controls, description of
4 block diagram of CRT and block diagram of CRO-

To study and demonstrate VP (peak voltage),VPP (peak to peak voltage), Time,

frequency and phase using CRO.

Introduction to function generator. Functions of front panel controls and measurement
of different functions on CRO.

demonstrate variable DC regulated power supply. function of controls

6. To study and
and DC measurement using multimeter and CRO.
ance decade board includes fabrication,

7. Soldering practice on wire mesh or a resist
soldering, lacing, harnessing forming and observation.

components using multimeter and CRO like diode, transistor, resistance

diode and LED.

trate rectification, half wave, Full wave and bridge rectifier.

wave form observation.
printed circuit board of a Zener regulated/ series regulated
ements, testing of power supply.

e performed from each part by the students.




ot
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nd apply the concepis
{ and Artificial jmtelligence.
arner W il be able 10
Course Outcomes (COs): Afier the completion of this COUrse the le >
CO1- Leamnthe fundamentals of electrostatics and magnetostatics
b - '
02~ Understand the basics of analog and digital electronics
: : netic waves using the principles © L
CO3- Verify the encrey conservation 12w for electromag
electromagnetism. 5 \,
CO4- Differentiate the analog and digital electronics by portraying the basic circuits involved g ‘
and their applications. —
a
CO5- Apply the basics of digital electronics to simple binary operations like addition and e
9 CO6- ]danfy' v the current flow mechanisms and gains in semiconductor diodes and et
~ transistors. 2
. T e
-
-
i

. - -
Ewtnc_l E 'ﬁe{lid]:ﬂ E‘iectr:ostanc potential for a charge
oo :io ,; ﬁl&?ﬂe's and Poisson’s equations for
distribu its expression in terms of electric

lfébid. B oy the

¢



urrents. Faraday's Law of
densities; Modifying

Displacement current.
netic fields.

Unit 2

Faraday’s Law and Maxwell
magnetic induction. Lena's

equation for the curl of magnet
Maxwell's equation in vacuum

.~F‘ Poyntings Theorem and Conservation o

.hh Electromagnetic Fields. (10)
Unie 3
Energy Level Diagram. Conductivity and

“” Analog Electronics: P and N type semiconductors,
jon in PN Junction Diode. Current Flow

‘\” Mobility, Concept of Drift velocity. Barrier Formal
M::nnm in Forward and Reverse Biased Diode. Zener Diode and Voltage Regulation. n-p-
n and p-np Transistors. 1-V characteristics of CB and CE Configurations. Active, Cut off and

gr. aration Regions. Current gains a and p. Relations between a and p. (10)

Unit 4
Ek“m Tl e rence i hErg) .
Digital mics: Difference between Analog and Digital Circuits. Binary Numbers.

to Binary and Binary to Decimal Conversion. BCD, Octal and Hexadecimal

NOR Gates :U(.:R md NO1 Gﬂfes (realization using Diodes and Transistor). NAND and
Iniversal Gates. XOR and XNOR Gates. De Morgan's Theorems. Boolean

T. Laws. Simplification of Logic Circui
_ ogic Circuit using Boole ET s r
Adders. Half & Full Subtractors. (12) BB coa gecxn, Plnaryddiion. Haltand ¥al

'y equations! Motlonal EMF. Bddy ¢
atfon for current

Jaw. Continuity equ
continulty equation;

fo fleld to satisty
and non-conduoting medium; Electromag
System of Charged Particles and

{ Energy for a

= L & T :
\” David Griffiths, Introduction to Electrodynamics.

:. Venugopal. Digital Circuits and systems
1D R i ‘
: yder, Electronics: Fundamentals and Applications.







ial equations of higher order-with

ifferential equations with ﬁm.u‘aﬁ
ion; Simultaneous linear

Unit 3 : i ¥Rt :
Differential equations (Higher order): Linear ngﬁ_
constant coeffiolents. The operator D, Second order linear i
coefficients, method of variation of parameters, Cauchy-Euler eq
differential equations. (9)

mplex functions, Cauchy-

By Unie 4
,_ lnr Complex Variable (Differentiation): Differentiation of co : :
'y Riemann anss-_zou-. h“-_y;_u functions, Harmonic functions, determination of Mﬂuﬂoﬁn
¢ 1 conjugate, elementary analytic functions (exponential, trigonometric, logarithmic). (10)
J . Unit § :
J. Complex Variable (Integration): Contour integrals, Cauchy-Goursat theorem (without
. proof), Cauchy integral formula (without proof), Liouville’s theorem (without proof),

Taylor’s series, Zeros of analytic functions, Singularities, Laurent’s uﬂmomn.wnmaﬂam. ﬂw:orw.
residue theorem (without proof), Evaluation of definite integral involving sine and cosine. (8)

Recommended/ Reference Books
1. G.B. Thomas and R.L. Finney, Calculus and Analytic geometry.

2. Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons, New Delh, g

Edition.
3. Veerarajan T., Engineering Mathematics for first year, Tata McGraw-Hill, New

L& Delhi,2008.
B.V., Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 11th

S 4 Ramama
print, 2010.

Das and C. Vijayakumari, Mathematics-I, Pearson Publisher, 2019,
eering Mathematics, Khanna Publishers, New Delhi, 43%

neering Mathematics, Pearson.
ions, Dover Publications.
plex Variables and Applications, Mc-GrawHill.



Lmﬂdwioﬂwmomﬁzmmﬁﬁs;

pmgmismwed

Algorithm: steps
medeuﬁhexamks (1)

sstemn (disks, MSmOTY. Processor.

and exccuted, operaling SySici. compilers €ic.)- (1)

to solve logical and numerical problems. Representalion

source code, \arrables ('_M'th data types) variables and

i Logﬁl Errors in compilation, object and executable code. (2)

where 32

=

-—

15 = id V8



Unit 3
Arrays: Arrays (1-D, 2-D), Character arrays and Strings (6)
Unit 4 .
jon and gelection),
Algorithms (Bubble, Insert
g f%nmplentty through example programs (no

Basic Algorithms: Searching,
Finding roots of equations, not
formal definition required). (6)
Unit §

Function: Functions (including using built in libraries), Parameter passing
value, Passing arrays to functions: idea of call by reference (5)

Unit 6
roblems. Example
te. Quick sort or Merge sort. (4-5)

jon of order 0

in funetions, call by

Programs, such as

Recursion: Recursion, as a different way of solving p
Finding Factorial, Fibonacci series. Ackerman function €

Unit 7
Structure: Structures, Defining structures and Array of Structures. (4)
Unit 8
Pointers
referential structures, notion

Idea of pointers, Defining pointers, Use of Pointers in self-
of linked list (no implementation). (2)

Unit 9
part of the lab)

e File handling (only if time is available, otherwise should be done as

mended/ Reference Books:
 Gottfried. Schaum's Outline of Programming with C, McGraw-Hill.

Programming in AN SIC, Tata Mc Graw-Hill.
d Dennis M. Ritchie, The C Programming Language,

)
i L]




15 Marks
I
003 0 Ttk .
Duration of Exam: 2 Hours
List of Experiments:

At beast 06 experiments from the following

1. To verify the law of Malus for plane polarized light.

2. To determine the specific rotation of sugar solution using Polarimeter
3. To analyze elliptically polarized Light by using a Babinet's compensator
4. To study dependence of radiation on angle for a simple Dipole antenna

S. To determine the wavelength and velocity of ultrasonic waves in a liquid
Oal. Xylene, etc.) by studying the diffraction through ultrasonic grating

(Kerosene

6. To study the reflection, refraction of microwaves
7. To study Polarization and double slit interference in microwaves.

8 To determine the refractive index of liquid by total internal reflection using
Wollaston's ar-film.

Setemmne the refractive Index of (1) glass and (2) a liquid by total internal
ang a Gaussian evepiece.

A constant using V-1 characteristics of PN junction

} QOGS
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LIt

KSC. SOLVING LAB
FOR PROBLEM
IT MTmM:ﬂgwm Intelligence) 1l Semester
Bl e Sessional: 15 Mar‘:n
0 T . 1\“:'.': : Practical: 35 Marks
yhaindts Total: 50 Marks
Duration of Exam: 2 Hours

Course Outcomes (COs)t At the end of the course, the student will learn:

C€O-1 To formulate the algorithms for simple problems.

CO2- To translate given algorithms to a working and correct prografm.

CO3- To be able to correct syntax errors as reported by the compilers

CO4-To be able to identify and correct logical errors encountered at run time
COS- To be able to write iterative as well as recursive programs.

CO06- To be able to represent data in arrays, strings and structures and manipulate them
through a program.

CO7- To be able to declare pointers of different types and use them in defining self-
referential structures,

CO8- To be able to create, read and write to and from simple text files.
Tutorial 1: Problem solving using computers:
Lab 1: Familiarization with programming environment.
Tutorial 2: Variable types and type conversions:
Lab 2: Simple computational problems using arithmetic expressions.
Tutorial 3: Branching and logical expressions:
b 3: Problems involving if-then-else structures
4: Loops, while and for loops:
rative problems e.g., sum of series
| D Arrays: searching, sorting:
manipulation
s and Strings







AND DRAWING
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.J; drawing and graphics and to app
J. the end of the course, the gtudent shall be able to:
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PT.
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_ RAPHICH
ESC- 102A/21 ENGINEERING G Cee) 11 Semaster
B. Tech (Robotics and Artificial Intelligence) 11" 30 Marks
f Credits: 2 Practical: 70 Marks
P Total Total: 100 Marks
408 Duration of Exam; 3 Hours

0.0
T
0

Qg-lz

Pre- Requisite: Nil

Successive: CAD/CAM

Course Objectives: :

The objective of studying this course is (o understand the basic q.a._an.wu_am of engineering
ly the same o daw different types of projections.

Course Qutcomes: At
lines.

CO 1- Understand the basic principles of projections of points and

CO 2- Know the different orientations and projections of planes and solids.

CO 3- Learn about the projections of sectioning of solids in different orientations and
development of surfaces.

5

CO 4- Draw orthographic and isometric view of an object.

CO 5- Learn about the basics of AUTOCAD

Course Contents:

Unit 1

Introduction: Importance, Significance and scope of Engineering Drawing, Usage of
Sense of proportioning, Different types of

drawing Instruments, Dimensioning, Scales,
Orthographic projections of simple engineering objects, B.LS Specifications.

Introduction of plane of projection, reference & auxiliary
e in different quadrants, traces, inclinations & true lengths
lane, shortest distance intersecting and non intersecting

one reference plane, inclined to one plane but
nce planes. Projection of Polyhedra, solids



far 10 ph!‘n
ith Ilpﬂﬂ’"““‘"“ (®
":::mmdinc"n““’“""‘h“ ;
f ions of prisms
projection® 1 out sectioning
pTent;: A imple pject W h witho
velop

L1 Intmducliun. isnmetric geale, 1s0

[sometric Projection

pyramids and cylinders. (4)
nd practice of simple

Unit 6
Introduction to AUTOCAD a

. of Computer Graphics:

exercises related to the above units on

Reconmendedf Reference Books:
g House.

1. Machine Drawing - N D Bhatt and VM pancha
p S Gill Pub.: SK

Machine Drawing by

|, Charotar publishin

Kataria & Sons.

2. A Text Book of Machine Drawing -
M. L. Aggarwal and

3. A Text Book of Engineering Drawing and
Sandhya Dixit: Dhanpat Rai & Co.
P. Kannaiah, Scitech Publishers

4. Textbook on Engineering Drawing, K. L. Narayana and
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~ Web Links:
~ [SN__ ] Address of web source
THE Address of Content
- l - https://youtu.be/2C8H2rIwhrA Engineering Drawing \\
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7. To study various 1yp
8. To prepare & simple

wood In carpentry shop.
9, To prepare single plece

shop.

pattern / aplit pattern using kall wood In

Section (D) Welding Shop i
¥
10. To practice striking an arc and prepare stralght short pend on given M8 p

flat position by are welding. p
11. To prepare straight continuous bead and re start of electrode in flat
welding on given M.S. plate as per size. s - g
12. To practice tack weld &close butt joint in flat position by Are welding on pven

M.S. plate as per size.

position by arc

Forging (Smithy) & Injection Moulding shop

f foundry tools and prepare af

Section (E): Foundry,

13. To study various types O
single/split pattern in moulding sand.

14. To study various types of forging / black smithy tools and prepare @ ring or hook by
hand forging operation.

15. To study the working of injection mc
component by injection moulding.

nould cavity using

ylding machine and prepare a simpie

NOTE: - Total twelve exercises should be performed from the above list. At least two from
each section and remaining two may either be performed from above list or designed by the
concerned institution as per the scope of the syllabus and facilities available in institute.




