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BTMA201  Applied Mathematics -II 60 20 20 0 0 3 1 0 4 

Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical;   C - Credit;  

*Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in Class, given that 
no component shall exceed more than 10 marks. 

Course Educational Objectives (CEOs): 

To introduce the students with the Fundamentals of the Calculus of Matrices, Differential Equations and 

Numerical Analysis 

Course Outcomes 

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

1. understand and apply the basics of the calculus of matrices. 

2. solve the fundamental problems of the ordinary differential equations. 

3. apply the advanced techniques to find the solution of the ordinary differential equations. 

4. know the techniques of the numerical analysis. 

5. find the numerical solution of the ODE and PDE. 

UNIT – I 

Calculus of Matrices 

Systems of linear equations and their solutions. Matrices, determinants, rank and inverse. Linear 

transformations. Range space and rank, null space and nullity. Eigenvalues and eigenvectors. Similarity 

transformations. Diagonalization of Hermitian matrices. Bilinear and quadratic forms. 

 

UNIT – II 

Differential Equation 

Ordinary Differential Equations: First order linear and nonlinear ordinary differential equations, exactness and 

integrating factors.  Ordinary linear differential equations of n-th order, solutions of homogeneous and non-

homogeneous equations. Operator method. Method of undetermined coefficients and variation of parameters. 

 

UNIT – III 

Differential Equation 

Power series methods for solutions of ordinary differential equations. Legendre equation and Legendre 

polynomials, Bessel equation and Bessel functions of first and second kind.  
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UNIT – IV 

Numerical Analysis 

Interpolation and Curve Fitting: Introduction to Interpolation; Calculus of Finite Differences; Finite Difference 

and Divided Difference Tables; Newton-Gregory Polynomial Form; Lagrange Polynomial Interpolation; 

Theoretical Errors in Interpolation; Spline Interpolation; Approximation by Least Square Method. Numerical 

Differentiation and Integration: Discrete Approximation of Derivatives: Forward, Backward and Central Finite 

Difference Forms, Numerical Integration, Simple Newton-Cotes Rules: Trapezoidal and Simpson's (1/3) Rules; 

Weddle’s Rule, Gaussian Quadrature Rules: Gauss-Legendre, Gauss-Laguerre, Gauss-Hermite, Gauss-

Chebychev. 

 

UNIT – V 

Numerical Solution of ODE & PDE: Euler's Method for Numerical Solution of ODE; Modified Euler's 

Method; Runge-Kutta Method (RK2, RK4), Error estimate; Multistep Methods: Predictor-Corrector method, 

Adams-Moulton Method; Boundary Value Problems and Shooting Method; finite difference methods, 

numerical solutions of elliptic, parabolic, and hyperbolic partial differential equations. 

Texts: 

 G. Strang, Linear Algebra And Its Applications, 4th Edition, Brooks/Cole, 2006  

 S. L. Ross, Differential Equations, 3rd Edition, Wiley, 1984. 

 E. A. Coddington, An Introduction to Ordinary Differential Equations, Prentice Hall, 1995. 

 W.E. Boyce and R.C. DiPrima, Elementary Differential Equations and Boundary Value Problems, 7th 

Edition, Wiley, 2001. 

 K. E. Atkinson, Numerical Analysis, John Wiley, Low Price Edition (2004). 

 S. D. Conte and C. de Boor, Elementary Numerical Analysis  An Algorithmic Approach, 

McGrawHill,2005. 

 B. S. Grewal, Higher Engineering  Mathematics, Khanna Publishers, Delhi 

References: 

 E. Kreyszig, Advanced Engineering Mathematics, 9th Edition, Wiley, 2005. 

 R. G. Bartle and D. R. Sherbert, Introduction to Real Analysis, 5th Ed, Wiley, 1999. 

 J. Stewart, Calculus: Early Transcendentals, 5th Ed, Thomas Learning (Brooks/ Cole), Indian Reprint, 

2003. 

 J. Stoer and R. Bulirsch, Introduction to Numerical Analysis, 2nd Edition, Texts in Applied 

Mathematics, Vol. 12, Springer Verlag, 2002. 

 J. D. Hoffman, Numerical Methods for Engineers and Scientists, McGraw‐Hill, 2001. 

 M.K Jain, S.R.K Iyengar and R.K Jain, Numerical methods for scientific and engineering computation 

(Fourth Edition), New Age International (P) Limited, New Delhi, 2004. 

 S. C. Chapra, Applied Numerical Methods with MATLAB for Engineers and Scientists, McGraw‐Hill 

2008. 
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Legends: L - Lecture; T - Tutorial/Teacher Guided st derrt a.tirity; p - practical;
*Teacher Assessment shall be based following components: euiz/Assignment/ .

Name of Program: Bachelor of Technology in Electronics & Communication with
Specialization in IOT

given that no component shall exceed more than 10 marks.

C - Credit;
Project/Participation in Class,

Course Educational Objectives (CEOs):
The student will be able to understand the basics of various communication systems.

Course Outcomes (COs):

After successfully completing the course students will be able to
1. Understand the communication systems and channels.
2. Understand the concept of modulation and demodulation
3' Learn the basic concepts of voice communication, optical fiber and satellite communication.

Syllabus

TINIT I
Communication Process, Communication System and its elements, Types of Communication me-
dia/channels and its characteristics, Types of Electronic Communication or"-*uy, two-way, half duplex
and full duplex, Electromagnetic spectrum and its Bandwidth.
Definition of Signals & Systems, Information, Time and Frequency Representation of Signals, types of
signals, Spectrum & bandwidth of signals, Fourier analysis of signals

UNIT II
Definition of Modulation and Demodulation, need of modulation, representation of various Modulation
scheme (Analog and Digital), Multiplexing & its types: TDM, FDI\i, cDM.

UNIT III
Voice communication, Frequency range, Introduction
phone operation, Public switched telephone network
CDMA systems.

UNIT IV

to telephone instruments & signals, Basic tele-
(PSTN), Mobile technology evolution, GSM &

Optical fiber transmission and communication, History of optics, block diagram of Optical fiber com-
munication system, principle of operation, types of optical fibers
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UNIT V
Basics of Radio waves, layers of atmosphere. Satellite communication, History of Satellites, Kepler,s
laws, Satellite orbits and geostationary satellites.

Text Books:
l. Wayne Tomasi: Advanced Electronic Communication Systems, Sixth Edition, pHI.
2. Robert L. Shrader: Electronic Communication, Macmillan/McGraw-Hill.
3. B.P. Lathi : ModernAnalog and Digital Communication System, Wiley Eastem Limited.
4. Taub and schilling: Principles of communication systems, TMH.

References:
1. S Haykin: Communication Systems, John Wiley and Sons [nc.
2. S Ghose: Signals and Systems, pearson Education.
3. Steven: communication systems -Analysis and Design, pearson Education.
4. Hwei P. Hsu: Schaum's outline of signals and systems, McGraw-Hill.
5. Singh and Sapre: Communication Systems, TMH.
6. Reger J. Bates & D.W. Gregory Voice &DataCommunication Handbook, Fifth Edition, TMH.

List of Experiments:
1. Study of Function Generator.
2. Study of various signals onCRO and measurement of time period and frequency.
3. Synthesis of signal using Fourier series.
4. Introduction to MATLAB/ qtOctave.
5. Generation of basic signals using MATLAB/ qtOctave.
6. Mathematical analysis of basic signal operations.
7. AnalyzeAM signal using MATLAB/ qtOctave.
8. Analyze time division multiplexed signals.
9. Study of optical fiber communication system.
10. Study and analysis of serial communication.
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Name of Program: Bachelor of Technology in Electronics & Communication with

: :: ,\ ":.':.

.'rL, ,
,nat:,.*:.

Legends: L - Lecture; T - Tutorial/T"u"h".G,
*Teacher Assessment shall be based following components: euiz/Assignment/
given that no component shall exceed more than l0 marks.

C - Credit;
Project/Participation in Class,

J.

4.

Course Educational Objectives (CEOs):
This course will help the student to use and test different types of electronics components, different ba-sic electrical and Electronics instruments used in electrical & electronics circuits and systems.

Course Outcomes (COs):
1. To gain the Knowledge of various electronics component.
2' Students will understand how to measures / characterize components through measuring instru-

ments.
Students will test various electrical and electronics components, and measure circuit parameters.
Students will: Learn how to develop and employ circuit models for elementary electronic compo-
nents

Syllabus

T]NIT I
Cables and Switches: Differentiate various Cables, Connectors, Differentiate the various Switches&
their usage. connect and use cables, connectors and switches.
Protective devices: Electrical protective devices -fuses, relay and MCB

UNIT II
Electrical and Electronics Components: Resistors, capacitors, inductors and transforners. Integrated
circuits and it Packaging Technique. Soldering technique, tools and pcB

UNIT III
Measuring Instruments: overview of voltmeter, Ammeter, Multimeter, cRo.

UNIT IV \
Electrical Drawing: Wiring diagram and control circuit: point D. C. motor starter, point D.C. motor
skrter, DoL starter, Star delta starter, Auto Transformer Starter, Rotor resistance starter, control of
lamp from positions.
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T]NIT V
Different types of Diodes: P-N Junction diode, zener diode, Schottky Diode,

List of experiments.

1. Identify different types of cables & test it.
2. Identify different types of connectors & Discover their application.
3. Identify different types of Switches and discover its usage.
4. Identify different types of fuses & test it.
5. Identify different types of Relays and discover its usage.
6. Identifu, find value using colour code chart and test different ffies of Resistors.
7. Identift, find value and test different types of capacitors.
8. Identify, find value and test diflerent types of Inductors.
9. connect Resister,capacitor, inductor in series and parallel circuits
10. Draw front panel control of analog and digital multimeter label it.
11. Demonstrate external controls of cRo & function Generator.
12. Measure amplitude & frequencies of different sine waveform using CRO & Function

Generator.
13. Test resistor, capacitor, inductor, P-N junction Diode using CRO & Multimeter.
14. Identify Various IC packages.
15. Identifr various SMD components.
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Legends: L - Lecture; T - Tutorial/Teacher GUIded Student Activity; P - Practical; C - Credit;
"Teacher Assessment shall be based following components: QuizJAssignmenti Project/Participation in
Class, given that no component shall exceed more than 20 marks.

Course Educational Objectives (CEOs):
To paraphrases with (A) workshop technology, industrial safety, and understand material
properties. (B) Carpentry shop, fitting shop, (C) welding and casting.

Corse Outcomes (COs):
After completion of this course the students are expected to be able to demonstrate following knowledge,
skills and attitudes students will be able to

1. Student would be able to understand the need of workshop, technology related to it, and industrial
safety and precautions.

2. Student would be able to use carpentry tools, analyses various wood joints and their properties.
3. Students would be able to use fitting tools to make various shapes and design.
4. Student would be able to recognize various welding techniques and their needs.
5. Students would be able to design various shapes by using casting technologies.

Syllabus
Unit -I
Introduction to Workshop Technology & Industrial Safety
Workshop Technology: Introduction, need of workshop and types of workshop
Industrial Safety- Introduction, objective of industrial safety, causes of accidents, common
sources of accidents, preventive measures, and common safety methods.

Unit -II
Carpentry Shop Carpentry: Introduction, types of timbers, defects in timbers, timber
prevention, characteristics of good timber, common tools used in carpentry shop (marking and
measuring tools; cutting tools and striking tools), and common wood joints (cross-lap, corner-
lap, dovetail and bridle joints).
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Unit -III
Fitting Shop Fitting: Introduction, tools used in fitting shop (measuring tools, holding tools,
cutting tools, striking tools and supporting tools) and operation performed in fitting work.

Unit -IV
Welding Shop Welding: Introduction, terminological elements of welding process, welding
joints (lap joints and butt weld joint), welding positions, advantages and disadvantages of welding,
classification of welding, gas welding processes and safety recommendation for gas welding.

Unit -v
Casting: Pattern making and sand casting, Pattern materials, Types of pattern, Pattern
allowances. Core prints. Moulding sand, ingredients, classification, sand additives, properties of
moulding sand, sand preparation and testing. Green sand mould preparation. Cores and core
making - Types of cores.

Reference Books:
1. "Production Technology", by R.K. Jain
2. "Principles of Manufacturing Material & Process", by Campbeu
3. "Welding: Principles & Practise", by Bonhart
4. "Welding and Welding Technology", by Little
5. "Principles of Foundry Technology", by Jain
6. "Manufacturing Technology", by P. N. Rao
7. "Workshop Technology", by B.S. Raghuvanshi

List of Experiments
1. To study various industrial safety precautions & preventive measures.
2. To study the various timber properties, its defects and its prevention.
3. To make various joints (L-joint, T-joint, Cross joint, etc.) using carpentry tools.
4. To perform various fitting shop operations using fitting tools.
5. To study various welding methods and its safety precaution.
6. To make various welding joints (Butt joints, Lap, joints, corner joints, etc).
7. To study sheet metal properties and safety precautions.
8. To make various shapes using sheet metal tools and terminologies.
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