Semester 11



Mathematics-11

1.1 Course Number: MA102

1.2 Contact Hours: 3-1-0

Credits: 11

1.3 Semester-offered: 1% Year —Even
1.4 Prerequisite: Class 10" level Mathematics
1.5 Syllabus Committee Members: Dept. of Mathematical Sciences, RGIPT

2. Objective:

This course is designed to give a comprehensive coverage at an introductory level to the subject
of Determinants and Matrices, Integral Calculus, Differential Equations, Permutations &
Combinations, Probability & Statistics.

3. Course Content:

Unit-wise distribution of content and number of lectures

Unit Topics Sub-Topic Lectures
Elementary properties of determinants up to 3rd order,
1 Determinants | Algebra of matrices, Inverse of a matrix, Consistency of g
and Matrices | equations; Crammer’s rule, Matrix inverse method to solve
a system of linear equations in 3 variables.
Integration as inverse operation of differentiation; Simple
integration by substitution, by parts and by partial fractions
Integral (for linear factors only); Definite Integral, Use of formula
2 72 9
/2 /2
Calculus .[0 sin” xdx,IO cos"xdx& jsin'”xcos" xdx for solving
0
problems where m and n are positive integers.
Definition of differential equations; Order and degree of a
differential equation; General and particular solution of a
) differential equation; Formation of differential equation
Ordinary S .
. : whose general solution is given; Solution of first order and
3 Differential . . . . . 9
. first-degree differential equation by variable separation
Equations . . . st
method; Homogeneous differential equation of 1% order,
Exact differential equation, First order linear differential
equation.
Permutations | Definition of factorial of a number, permutation ("Pr) &
4 & combination ("C;) with formula only. Binomial Theorem (without 5
Combinations | proof) for any index, simple problems on positive index only.

Expansion of (1 + x)?, (1 — x)!, where |x| < 1, exponential &




logarithmic series only (no problem).

Definition & examples of frequency distribution. Measure
of Central Tendency (mean, median, mode) for ungrouped
frequency distribution. Measures of dispersion-Standard
Probability | deviation, Simple problems. Definition of random

5 - . 9
and Statistics | experiment, sample space, event, occurrence of events &
types of events (eg. Impossible, Mutually exclusive,
Exhaustive, Equally likely). Classical definition of
probability, simple problems.
Total 40
4. Readings

4.1 Textbook:

e H. K. Das, Applied Mathematics for Polytechnics.

e B.S. Grewal, Higher Engineering Mathematics, Khana Publishers, New Delhi, 40th
Edition, 2007.

e Mathematics Textbook for Class XI and XII (NCERT).

4.2 Reference Books:

1. R.D. Sharma, Mathematics for Class 11and 12.

2. R.K.Jain and S. R. K. Iyenger, Advance Engineering Mathematics, Narosa Publishing
House.

3. M. D. Raisinghania, Advanced Differential Equation.

4. E. Kreyszig, Advanced Engineering Mathematics, Khanna Publisher.

5. J.J. Sciller, R. A. Srinivasan, M. R. Spiegel, Probability & Statistics, Schaum's outline
series, McGraw Hill.

5. Outcome of the Course:
After the completion of the course the students will be able to
1) Understand the concept of matrices and their properties. Apply matrix operations to real-
world problems, such as transformations and Markov chains.
2) Apply integration to solve problems in physics, engineering, and economics.
3) Solve first-order ODEs using various methods, such as separation of variables, integrating
factors, and exact equations.
4) Understand the fundamental principles of permutations-combinations & probability-statistics.




Physics-I11

1.1 Course Number: PY102

1.2 Contact Hours: 3-1-0 Credits: 11

1.3 Semester-offered: 1% Year — Even

1.4 Prerequisite: Class 10™ level Physics &Mathematics

1.5 Syllabus Committee Members: Dr. Shikha Dwivedi & Dr. Nimisha Raghuvanshi

2. Objective:

1) Physics is a core science subject from which all engineering technologies have evolved, a
thorough understanding of the basic principles and applied aspects will assist students in
understanding, applying, and evolving technologies more effectively, thereby improving the
quality of life in society.

i1) This course will provide the knowledge of the physical environment through observations and
predictions.

ii1) The course attempts to enhance the student’s factual knowledge along with the applications.
This will foster a scientific mindset and aid in the application of fundamental concepts and
principles to engineering and technology-based challenges.

3. Course Content:

Unit-wise distribution of content and number of lectures

Unit Topics Sub-Topic Lectures

Wave motion, Transverse and longitudinal waves with
examples, Definitions of wave velocity, Frequency and
Wavelength and their relationship, Sound and light waves and
their properties, Wave equation, Amplitude, Phase, Phase
difference, Principle of superposition of waves and beat
formation.

1 Wave motion and | Simple Harmonic Motion (SHM): Definition, Expression for
its applications | displacement, Velocity, Acceleration, Time period, Frequency.

Simple harmonic progressive wave and energy transfer, Free,
Forced and resonant vibrations with examples, Acoustics of
buildings.

Ultrasonic waves: Introduction and properties, Applications of
ultrasonics in engineering and medicals.

Basic optical laws of reflection and refraction, Refractive
index, Images and image formation by mirrors, Lens and thin
lenses, Lens formula, Power of lens, Magnification and
defects.

2 Optics




Total internal reflection, Critical angle and conditions for total
internal reflection, Applications of total internal reflection.

Electrostatics

Coulomb’s law, Electric field, Electric lines of force and their
properties, Electric flux, Electric potential and potential
difference, Gauss law: Application of Gauss law, Calculation
of electrostatic potential at a point due to point charge,
Relation between potential and electric field intensity.

Capacitor and its working, Types of capacitors, Capacitance
and its units. Capacitance of a parallel plate capacitor, Series
and parallel combination of capacitors (related numerical),
Dielectric and its effect on capacitance, Dielectric breakdown.

Current
Electricity

Electric Current, Resistance, Specific resistance, Conductance,
Specific conductance, Series and parallel combination of
resistances. Factors affecting resistance of a wire, Ohm’s law
and its verification, Kirchhoff’s laws.

Cells, Internal resistance, Concept of terminal voltage and
Electromotive force (EMF).

Chemical effect of current, Electrolysis, Faraday’s law of
electrolysis, Heating effect of current, Joule’s law, Electric
power, Electrical energy and related numerical problems,
Advantages of electrical energy over other forms of energy.

Magnetism &
Electromagnetism

Inverse square law of magnetism, Magnetic field and intensity,
Magnetic lines of force, Magnetic flux, Ampere’s circuital
law, Solenoid, Torque on a current loop, Magnetic moment,
Magnetic dipole, Moving coil galvanometer, Conversion of a
galvanometer into ammeter and voltmeter.

Uniform & non-uniform field, Magnetization, Earth’s
magnetism, Permanent magnets and electromagnets, Types of
magnetic materials: Dia, para and ferromagnetic with their
properties.

Electromagnetic induction, Faraday’s Laws, Lenz law, Self
and mutual induction, Motional electromotive force, Eddy
currents, Alternating current, Transformers (step-up & step-
down), Displacement current, EM waves and its spectrum.

10

Total

42




4. Readings

4.1 Textbooks:

1. Textbook of Physics for Class XII (Part-1, Part-2); N.C.E.R.T., Delhi

4.2 Reference Books:

1. Applied Physics, Vol. I and Vol. I, TTTI Publications, Tata McGraw Hill, Delhi.

2. Concepts in Physics by H. C. Verma, Vol. I & II, Bharti Bhawan Ltd., New Delhi.

3. Engineering Physics by P. V. Naik, Pearson Education Pvt. Ltd., New Delhi.

4. Engineering Physics by H. K. Malik and A. K. Singh, Mc Graw Hill.

5. Modern approach to Applied Physics- I and II, A. S. Vasudeva, Modern Publishers.

6. A Textbook of Optics, N. Subramanyam, Brij Lal, M. N. Avahanulu, S Chand and Company
Ltd.

7. Introduction to Fiber Optics, Ajoy Ghatak and K. Thyagarajan, Cambridge University Press
India Pvt. Ltd., New Delhi.

5. Outcomes of the Course:
After undergoing this subject, the student will be able to;

1) Explain wave motion, periodic motion as well as simple harmonic motion and their basic
parameters such as amplitude, frequency, wavelength, velocity and related numerical problems.
Also, able to describe ultrasonic waves and its applications in engineering, medical and industrial
areas.

2) Understand the basic optical laws of refraction and reflection, establish the location and
characteristics of the images formed by mirrors and lenses. Also, able to explain critical angle,
total internal reflection and its applications.

3) Describe electric filed, electric flux, electric potential along with the examples, also able to
explain the function of capacitors in simple circuits and solve simple problems.

4) Express electric current as flow of charge and concept of resistance. Also, able to list the
effects of an electric current and its common applications, state Ohm’s law, calculate the
equivalent resistance of a variety of resistor combinations, determine the energy consumed by an
appliance, Faraday’s law, Joule’s law and their numerical applications.

5) Understand magnetism, its intensity, flux and related laws, explain the operation of appliances
like moving coil galvanometer. Also, able to differentiate among different types of magnetic
materials for engineering applications, learn the eddy currents, alternating current, displacement
current and applications of electromagnetic induction in transformers.

6) Have basic idea of atomic structure and modern Physics regarding wave-particle duality,
uncertainty principle.



1.1 Course Number: CY 102

1.2 Contact Hours: 3-0-0

Chemistry-11

Credits:9

1.3 Semester-offered: 1% Year —Even
1.4 Prerequisite: Class 10" level Chemistry & Mathematics
1.5 Syllabus Committee Members: Dr. Sabyasachi Pramanik & Dr. Souvik De

2. Objective:

i) To apply the fundamental concepts of chemistry for the understanding of process and
technology relevant to industry.
i1) To become familiar with the scope, methodology, and application of modern chemistry and to
learn to appreciate its ability to explain the physical world.

3. Course Content:

Unit-wise distribution of content and number of lectures

Unit Topics

Sub-Topic

Lectures

Organic
Chemistry

General introduction, IUPAC nomenclature of organic
compounds. Electronic displacements in a covalent bond:
inductive effect, electromeric effect, resonance and hyper
conjugation. Homolytic and heterolytic fission of a covalent
bond: free radicals, carbocations, carbanions; electrophiles and
nucleophiles, types of organic reactions.

Classification of Hydrocarbons: Aliphatic Hydrocarbon-
Alkane, Alkene, Alkyne. Aromatic Hydrocarbon- Benzene:
resonance, aromaticity;

chemical properties: mechanism of electrophilic substitution —
nitration sulphonation, halogenation, Friedel Craft’s alkylation
and acylation.

Fuels &
Combustion

Sources of Energy, Fuels- classification, examples, relative
merits, types of coal, Gaseous fuels: LPG, natural gas, CNG:
Composition and applications. determination of calorific value
of solid fuels, Bomb calorimeter, Knocking and anti-knocking
for petrol and diesel (octane number and cetane number) -
diesel index.

Environmental
Chemistry

Industrial revolutions and pollution. Air/water/ soil pollution,
greenhouse gas & effect, chemical reactions involved, acid
rain, effects of depletion of ozone layer, greenhouse effect and
global warming — pollution due to industrial wastes; pollution
due to industrial wastes; strategy for control of environmental
pollution.




Rate of a reaction (average and instantaneous), factors

affecting rates of reaction: concentration, temperature,

) catalyst; order and molecularity of a reaction; rate law and
Chemical : . . .

4 .. specific rate constant, integrated rate equations and half life
Kinetics . ..

(only for zero and first order reactions); concept of collision

theory (elementary idea, no mathematical treatment).

Activation energy, Arrhenius equation.

Redox reactions; conductance in electrolytic solutions, specific
and molar conductivity variations of conductivity with
concentration, Electrochemical cells: Galvanic cell (daniel
cell); Electrode potential; electrochemical series and its
applications; Nernst equation and it’s application.

5 Electrochemistry

Fundamental concept of corrosion.

Total

39

4. Reading

4.1 Textbooks:

1. NCERT Textbook (Class XI and XII)
2. Engineering Chemistry, B. K. Sharma

4.2 References Books:

1. A Textbook of Engineering Chemistry, Sashi Chawla
2. Engineering Chemistry, Jain and Jain
3. Applied Chemistry, Dr.Raman Rani Mittal

5. Outcome of the Course:

After completion of this course students will able to

1) Explain why the element carbon gives rise to a variety of compounds, and how those organic
compounds are classified and will learn about the naming of organic compound and basic
concept of mechanism of organic reactions.

2) Understand the importance of chemistry related to the environment, energy and fuels and
importance of fuels in our daily life. Knowledge of environmental pollutions, green chemistry.

3) Understand the factors that influence chemical reaction rates, reaction mechanisms, and the
quantitative techniques used to describe those rates.




4) Understand the fundamental aspects of redox chemistry and the technologies made possible
from discoveries in the field of electrochemistry and to identify the appropriate materials, design
and operation conditions to reduce the likelihood of corrosion in engineering systems and
operations.



Fundamentals of Electrical and Electronics Engineering

1.1 Course Number: EE101

1.2 Contact Hours: 3-1-0 Credits: 11

1.3 Semester-offered: 1% Year ~Even

1.4 Prerequisite: Class 10" level Mathematics & Science

1.5 Syllabus Committee Members: Dr. Chinmayee Hazarika, Dr. M. Chakkarapani & Dr.
Santosh Kumar Verma

2. Objective:

i) To impart basic knowledge of electrical quantities such as current, voltage, power, energy and
frequency to understand the impact of technology in a global and societal context.

ii) To introduce the students about domestic wiring, the functioning of various electrical
apparatus and the safety measures. Emphasize the effects of electric shock and precautionary
measures.

iii) To establish the basic knowledge of DC and AC electric circuits and magnetic circuits and its
application in generators, motors, transformers.

iv) To introduce the students about basic knowledge of electronic components like Diode, BJT,
FETs, Op-Amp, Digital Circuits etc. and their application.

3. Course Content:

Unit-wise distribution of content and number of lectures

Unit Topics Sub-Topic Lectures
Electrical circuit elements (R, L and C), voltage and
current sources, Series and parallel resistive circuits,

| DC Circuit | Ohm’s Law, Kirchhoff’s current and voltage laws, Nodal 9
Analysis and Mesh analysis of simple circuits. Source
Transformation, Superposition Theorem, Thevenin and
Norton’s Theorem.
A.C. Circuits: Cycle, Frequency, Periodic time,
Amplitude, Angular velocity, RMS value, Average
value, Form Factor, Peak Factor, impedance, phase
) AC Circuit | angle, phasor representation, real power, reactive power, g
Analysis apparent power, power factor. Analysis of single-phase
ac circuits consisting of R, L, C, RL, RC, RLC
combinations. Three phase balanced circuits, voltage and
current relations in star and delta connections.
Magnetic Electromagnetic  induction, Faraday’s laws of
3 Circuits and | electromagnetic induction, Lenz’s law; Dynamically 7
Electrical induced emf; Statically induced emf; Equations of self




Machines and mutual inductance; Ideal and Practical transformer,
Principle of operation, EMF equation.
Construction and Working principle of AC and DC
machines; Basic equations and characteristic of motors.
Energy bands in solids, Types of materials (insulator,
semi-conductor, conductor), intrinsic and extrinsic
4 Semiconductor | semiconductors, p-n junction, junction diode and V-I 9
Devices characteristics, types of diodes. Diode as rectifier —half
wave and full wave rectifier, Working of BJT, BJT as
amplifier.
Introduction to Operational Amplifiers-Ideal, Practical
Introduction | Op-Amp, Inverting and Non-inverting amplifier.
5 to Analog and g
Digital Introduction to Boolean Algebra, Logic Gates and their
Circuits implementation as adder and subtractor, Flip-Flop and its
application.
Total 41
4. Readings

4.1 Recommended Books:

1. Ritu Sahdev, Basic Electrical Engineering, Khanna Publishing House

2. Mittle and Mittal, Basic Electrical Engineering, McGraw Education, New Delhi, 2015, ISBN
:978-0-07-0088572-5

3. Saxena, S. B. Lal, Fundamentals of Electrical Engineering, Cambridge University Press, latest
edition ISBN : 9781107464353

4. Theraja, B. L., Electrical Technology Vol — I, S. Chand Publications, New Delhi, 2015, ISBN:
9788121924405

5. Theraja, B. L., Electrical Technology Vol — II, S. Chand Publications, New Delhi, 2015,
ISBN:9788121924375

6. Jegathesan, V., Basic Electrical and Electronics Engineering, Wiley India, New Delhi, 2015,
ISBN : 97881236529513

7. Sedha, R.S., A text book of Applied Electronics, S.Chand, New Delhi, 2008, ISBN-13: 978-
8121927833

8. Malvino, Albert Paul, David, Electronics Principles, McGraw Hill Education, New
Delhi,2015, ISBN-13: 0070634244-978

9. Mehta, V.K., Mehta, Rohit, Principles of Electronics, S. Chand and Company, New Delhi,
2014, ISBN-13-9788121924504

5. Outcome of the Course:




After the completion of this course the students will be able to:

1) Demonstrate an understanding of the basic knowledge of electrical quantities such as current,

voltage, power, energy and frequency to understand the impact of technology in a global and
societal context.

2) Demonstrate an understanding of basic concepts of analysis of simple DC and AC
circuits used in electrical devices like generators, motors and transformers etc.

3) Demonstrate an understanding of basic concepts of semiconductor material, electronics
devices, and Digital electronics to perform the multidisciplinary tasks.



Computer Programming

1.1 Course Number: CS102

1.2 Contact Hours: 2-0-2 Credits:8

1.3 Semester-offered: 1% Year —Even

1.4 Prerequisite: Class 10" level Computer knowledge

1.5 Syllabus Committee Members: Dr. Rupjit Saikia & Dr. Satish Kumar Tiwari

2. Objective:

To enable student, develop structured solutions to problems and implementing them using
computers. This involves two parts: i) Formulating a solution for a given problem as a well-
defined sequence of actions, and ii) Expressing solution in a machine-readable form or a

programming language.

3. Course Content:

Unit-wise distribution of content and number of lectures

Unit Topics Sub-Topic Lectures
1.1 Introduction to number system
1.2 Introduction to flowchart and algorithm
1.3 History of C, where C stands
1 Basics of C 1.4 C character set, tokens, constants, variables, keywords 6
Programming
1.5 C operators (arithmetic, Logical, assignment, relational,
increment and decrement, conditional, bit wise, special,
operator precedence), C expressions data types.
1.6 Formatted input, formatted output.
2.1 Decision making and branching if statement (if, if-else,
else-if ladder, nested if-else) Switch case statement, break
Decision statement.
2 . 9
Making
2.2 Decision making and looping while, do, do-while
statements for loop, continue statement.
3 Arrays and | 3.1 Arrays Declaration and initialization of one dimensional, 6
Strings two dimensional and character arrays, accessing array




elements.

3.2 Declaration and initialization of string variables, string
handling functions from standard library (strlen(), strcpy(),
strcat(), strcmp()).

4.1 Functions: Need of functions, scope and life time of
variables, defining functions, function call (call by value,
call by reference), return values, storage classes. category of

Functions function (No argument No return value, No argument with
4 and return value, argument with return value), recursion. 7
Structures
4.2 Structures: Defining structure, declaring and accessing
structure members, initialization of structure, arrays of
structure.
Total 28
4. Readings

4.1 Recommended Books:

O 00 13 N L A W N =

. Programming in C by Sachaum Series, McGraw Hills

. Programming in C by Kerning Lan and Riechle Prentice Hall of India, New Delhi
. Programming in C by BalaguruSwamy, Tata McGraw Hill, New Delhi

. Let us C by Yashwant Kanetkar, BPB Publications, New Delhi

. Vijay Mukhi Series for C and C++

. Programming in C by R Subburaj,Vikas Publishing House Pvt Ltd.,Jangpura, New Delhi

. Programming in C by Kris A Jansa, Galgotia Publications Pvt. Ltd., Daryaganj, New Delhi
. Programming in C by BP Mahapatra, Khanna Publishers, New Delhi
. Elements of C by MH Lewin, Khanna Publishers, New Delhi

5. Outcome of the Course:

Student will be able to computationally formulate basic problems and write code snippets to
execute them. Also, the students will be able to take decisions when to use an array, when to use
loop and when to use conditional statements.




Engineering Drawing

1.1 Course Number: ME102L

1.2 Contact Hours: 0-0-3 Credits:3

1.3 Semester-offered: 1st Year -Odd/Even

1.4 Prerequisite: Class 10" level Mathematics

1.5 Syllabus Committee Members: Dr. Naveen Mani Tripathi, Dr. Sanat Kumar Singha,
Abhimanyu Kar & Dr. Karthik Babu

2. Objective:

1) To understand the basic concepts of dimensioning and scales and their roles in engineering
drawing.

ii)) To draw orthographic projections of points, straight lines, laminae and solids when the
mentioned objects are located with different configurations with respect to the plane of
projections.

3. Course Content:

Unit-wise distribution of content and number of lectures

Uni Lab
Topi Sub-Topi
opics ub-Topic Sessions

1.1 Introduction to drawing instruments, materials,
layout and sizes of drawing sheets and drawing
boards.

1.2 Different types of lines in engineering drawing as
per BIS specifications

Introduction ) ) . .. .
¢ 1.3 Practice of vertical, horizontal and inclined lines,
(0] . . .
) ) geometrical figures such as triangles, rectangles, 2
1 Engineering | ° ) )
] circles, ellipses and curves, hexagonal, pentagon with
Drawing

the help of drawing instruments

1.4 Free hand and instrumental lettering (alphabets
and numerals) - upper case (capital letters), single
stroke, vertical and inclined at 75 degree, free hand
and instrumental lettering in the ratio of 7:4

2.1 Necessity of dimensioning, method and principles
Dimensioni | of dimensioning (mainly theoretical instructions)

ng 2.2 Dimensioning of overall sizes, circles, angles,
2 Technique | tapered surfaces, holes, counter sunk holes, 2
and Scales | cylindrical parts, narrow spaces and gaps, radii,

curves and arches




2.3 Scales - their needs and importance (theoretical
instructions), type of scales, definition of
representative fraction and length of scale

Orthographi
¢ Projections

3.1 Theory of orthographic projections (elaborate
theoretical instructions)

3.2 Projection of Points in different quadrants

3.3 Projection of straight lines (1st angle and 3rd
angle)

3.4 Line parallel to both the planes

3.5 Line perpendicular to any one of the reference
planes

3.6 Line inclined to any one of the references
plane

3.7 Projection of planes - different lamina like
square, rectangular, triangular and circle inclined
to one plane, parallel and perpendicular to
another plane in 1st angle only.

3.8 Three views of orthographic projection of
different objects

Projection
and Sections
of Solids

4.1. Definition and salient features of a solid

42. Types of Solid (polyhedral and solids of
revolution)

4.3 To make projections, sources, top view, front view
and side view of various types of solids.

4.4 Importance and salient features

4.5 Drawing of full section, half section, partial or
broken out sections, offset sections, revolved sections
and removed sections.

4.6 Convention sectional representation of various
materials, conventional breaks for shafts, pipes,
rectangular, square, angle, channel, rolled sections.

4.7 Orthographic sectional views of different objects

Isometric
Views

51 Fundamentals of isometric projections and
isometric scale

5.2 Isometric views of combination of regular solids
like cylinder, cone, cube and prism

Total

13




4. Readings

4.1 Textbooks:

1. A Textbook of Engineering Drawing by Surjit Singh; Dhanpat Rai& Co., Delhi

2. Engineering Drawing by PS Gill; SK Kataria& Sons, New Delhi

3. Elementary Engineering Drawing in First Angle Projection by ND Bhatt; Charotar Publishing
House Pvt. Ltd., Anand

4. Engineering Drawing I by DK Goel, GBD Publication.

4.2 Reference Book:

1. Engineering Drawing I & II by JS Layall; Eagle Parkashan, Jalandhar

5. Outcome of the Course:

Knowledge of working with various drawing instruments.

1) Classify dimensioning methods and scales.
2) Understand the difference between first angle and third angle projection schemes.
3) Draw the orthographic and isometric views of simple objects.



Physics Laboratory

1.1 Course Number: PY101L

1.2 Contact Hours: 0-0-2 Credits:2

1.3 Semester-offered: 1% Year —-Odd/Even

1.4 Prerequisite: Class 10™ level Physics

1.5 Syllabus Committee Members: Dr. Shikha Dwivedi & Dr. Nimisha Raghuvanshi

2. Objective:

1) Experiments demonstrate the principle of physics covered in the theory and also provide the
familiarities with various apparatus along with developing an attitude of perfection in practical

tasks.

i1) The basic purpose of laboratory experiments in physics is to verify and validate the concepts,
principles and hypotheses related to the physical phenomena.

3. List of Experiments:

To measure length, radius of a given metallic cylinder and a metallic spherical ball using
a Vernier caliper and find volume of each object.

To determine the diameter of a wire, a metallic spherical ball and thickness of cardboard
using a screw gauge.

To verify the laws of reflection using a plane mirror and to study the characteristics of the
image formed.

To determine the refractive index of the material of the glass slab by pin method.

To locate the poles of a bar magnet and measure the magnetic length. To plot the
magnetic field lines of the bar magnet.

a). To verify Ohm’s law by Ammeter-Voltmeter method. b). Find equivalent resistance
using voltmeter with three resistors connected in series and then in parallel.

To plot L — T and L — T2 graph using a simple pendulum. To find effective length of a
second’s pendulum using appropriate graph.

To study the relation between the length of a given wire and tension for constant
frequency using sonometer.

To study the co-efficient of viscosity of a given viscous liquid by measuring the terminal
velocity of a given spherical body.

10. To study the variation in volume with pressure for a sample of air at constant temperature

by plotting graphs between pressure and volume.



4. Readings (Textbooks / Reference Books):

1. Textbook of Physics for Class XI& XII (Part-I, Part-1I); N.C.E.R.T., Delhi.

2. Comprehensive Practical Physics, Vol, I & II, J.N. Jaiswal, Laxmi Publications (P)Ltd.
3. Practical Physics by C. L. Arora, S. Chand Publication.

4. E-books/e-tools/ learning physics software/Y ouTube videos/websites etc.

5. Outcomes of the Course:

After undergoing this subject, the student will be able to:

1) Use various measuring device such as Vernier Callipers and Screw Gauge.

2) Verify the laws of reflection using mirror and the laws of refraction using glass.
3) Study the magnetic field lines of a Bar magnet.

4) Verify the Ohm’s law and find an unknown resistance using meter bridge.

5) Understand the relation between length and time period of simple pendulum.

6) Learn the effect & use of resonance in sonometer.

7) Determine the coefficient of viscosity of any spherical metallic body.

8) Understand the relation between volume and pressure of air using Boyle’s Law.



Fundamentals of Electrical and Electronics Engineering Laboratory

1.1 Course Number: EE101L

1.2 Contact Hours: 0-0-2 Credits: 2

1.3 Semester-offered: 1% Year —Even

1.4 Prerequisite: Class 10™ level Mathematics & Science

1.5 Syllabus Committee Members: Dr. Chinmayee Hazarika, Dr. M. Chakkarapani & Dr.
Santosh Kumar Verma

. Introduction to basic electrical circuit elements (R, L and C).

. Study of CRO and Digital Multimeter

. Measurement of Amplitude, Frequency and Time-period with the help of CRO.
. Verification of the ohm’s law.

. Verification of KCL and KVL.

. Verification of Mesh and Nodal Analysis for the given circuits.

. Verification of Basic Theorems (The venin, Norton and Superposition).

. Study of Step-up and Step-down Transformer.

. Analysis of RLC circuit.
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10.Study of speed control of DC motor.

11.Study of V-I Characteristics of PN-Junction Diode.

12. Study the operation of Half Wave and Full Wave rectifier.

13. Study of BJT and FET Characteristics.

14. Study the operation of Op-Amp in Inverting and non-inverting mode.
15. Verification of Basic Logic Gates.

Recommended Books:

1. Mittle and Mittal, Basic Electrical Engineering, McGraw Education, New Delhi, 2015, ISBN
:978-0-07-0088572-5

2. Theraja, B. L., Electrical Technology Vol — I, S. Chand Publications, New Delhi, 2015, ISBN:
9788121924405

3. Sedha, R.S., A text book of Applied Electronics, S. Chand, New Delhi, 2008, ISBN-13: 978-
8121927833

4. Mehta, V.K., Mehta, Rohit, Principles of Electronics, S. Chand and Company, New Delhi,

2014,
ISBN-13-9788121924504.



Community Internship

1.1 Course Number: HU102

1.2 Contact Hours: 1-1-0

Credits: 5

1.3 Semester-offered: 1% Year —Even

1.4 Prerequisite: NA

1.5 Syllabus Committee Members: All Faculties of AEI

2. Objective:

1) Explore career alternatives prior to graduation.

i1) Integrate theory and practice.

111) Assess interests and abilities in their field of study.

1v) Learn to appreciate work and its function in the economy.
v) Develop work habits and attitudes necessary for job success.
vi) Develop communication, interpersonal and other critical skills in the job interview process.

vii) Build a record of work experience.
viii) Acquire employment contacts leading directly to a full-time job following graduation from

college.

3. Course Content:

Unit-wise distribution of content and number of lectures

Unit Topics

Sub-Topic

Lectures

Understanding
Society

Understanding Society
Social structure and relationships,
Social institutions and social groups,

Socialization and social control: development of self

Community
Health

Illness and Disease, Health and public health: Meaning,
components, determinants of health,

Wellbeing and Quality of life, Health as an aspect of social
development,

Nutrition and malnutrition,

Community Health: relevance, needs assessment,
developing mechanisms for people’s participation,

Community Mental Health




Working with
Groups

Social Groups: Definitions, characteristics, functions and
group structure,

Principles of group work and Models of group work
practice,

Leadership - Theories of leadership, roles and
responsibilities of group leader, Leadership Power,
Leadership Styles, Leadership in Administration,

Techniques and skills in group work, Group worker: roles
and functions

Work with
Communities

Understanding Community: Definitions, types, approaches
and framework,

Community dynamics: Caste, class, religion and gender,
Issues of identity, inclusion and exclusion, Community
power structure,

Community organization- principles, steps and process,

Community work and community participation - Strategies
and principles; Models and processes,

Professionalism and inculcation of ethics in community
practice

Personality
Development

Definition of Personality, Determinants of Personality-
biological, psychological and sociocultural factors,
Communication, Flow and barriers of Communication,
Listening,

Spirituality and its role in personality development

Stress: Causes, Management and Impact, Groups in
organization, Interactions in group, Group Decision
Taking, Team Building

Development
Communication

Communication: concept, principles and its significance

Process of Communication, Forms of communication:
Verbal, non-verbal and written.

Self-awareness in communication

Barriers to communication

Total

14




4. Readings

4.1 Suggested Readings:

1) Davis, K. 1969. Human Society, New York: The Macmillan.

2) Giddens, A.1999. Sociology, Cambridge: The Polity Press.

3) Dasgupta, M. & Lincoln, C.C. 1996, Health, Poverty and Development in India. New Delhi:
Oxford University Press.

4) Trecker, H.B. 1972, Social Group Work: Principles and Practices. New York: Association
Press.

5) Weil, M. (ed,) 1996, Community Practice: Conceptual Models. New York: The
Haworth Press Inc.

6) Hergenhahn, B. R., &Olson., M. H. 2003, An Introduction to Theories of Personality, New
Jersey: Prentice Hall.

5. Outcome of the Course:

As a result of participation in the course, students will be able to:

1) Assess and improve upon their own cultural competency skills.

2) Demonstrate understanding of theory and research guiding positive youth development programs.

3) Develop familiarity with positive youth development programs and approaches in building
relationships with families and communities.

4) Understand how observation, documentation, and assessment are used to support children and
families.

5) Develop applied professional skills to foster positive developmental outcomes for children and
families.





