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Maximum Marks Allotted Contact Hours
S.N Theory Practical per week
) Subject Category ) ] ) Term work Total Total
0 Code Subject Name End | Mid Sem. Quiz/Assign End Sem| Lab Work & | Marks Credits
Sem. | Exam. ment . L T P
Sessional
1. | BSC-MAO03 BSC Probability and Statistics 60 25 15 - - 100 2 1 - 3
2.| PCC-EC05 | PCC %’jj;t Oriented Programming | ¢, | 55 15 - - w0 | 3| - |- | 3
3. | PCC-EC06 PCC Analog Communication 60 25 15 - - 100 2 - - 2
4. | PCC-EC07 PCC Linear Integrated Circuit 60 25 15 - - 100 2 1 - 3
5 PCC-EC08 PCC Control System 60 25 15 - - 100 2 - - 2
6. |HSMC -HS04| HSMcC | pntreprencurship and 60 25 15 - - 100 | 1 | - | - 1
Principles of Management
7. [IFC-CloT002| 1FC | Interdisciplinary Foundation 60 | 25 15 - - 100 | 2 | - | - | 2
Course-I
Object-Oriented Programming
8. | LC-EC04 (P) LC (C++) Lab - - - 60 40 100 - - 2 1
9. | LC-ECO05 (P) LC Analog Communication Lab - - - 60 40 100 - - 2 1
10.| LC-EC06 (P) LC Linear Integrated Circuit Lab - - - 60 40 100 - - 2 1
11.| LC-ECO07 (P) LC Simulation Lab (MATLAB) - - - 60 40 100 - - 2 1
Electronics Workshop-I1
12. [SBC-ECO03 (P) SBC (Sensors and Automation) - - - 60 40 100 - - 4 2
13. LLC-02 LLC Liberal Learning Course —II - - - - 100 100 - - 2 1
14. MLC02 MLC Constitution of India - - - - - - 1 - - | Audit
Total 420 175 105 300 300 1300 | 15 2 14 23

Interdisciplinary Foundation Course IFC-CIOT-002

(Offered by Computer Science & Engg. Department / MOOC)
» Fundamentals of Cloud Computing

1 Hr Lecture

1 Hr Tutorial

2 Hr Practical

1 Credit

1 Credit

1 Credit
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Probability and

BSC- MAO3 Statistics

2L: 1T: OP (03 hrs) Credits:03

Recommended Prerequisite: Basic Mathematics

Course Objective: The objective of this course is two familiarize the students with statistical
techniques, develop statistical skills and increase students' thinking power. It aims to equip the
students with standard concepts and tools at an intermediate to advance level that will serve them
well towards tackling various problems in the discipline.

Module 1 (10 hrs)
Data Collection & Analysis : Introduction and importance of statistics, Types of data, Methods
of collecting primary data, Methods of sampling, Merits and limitations of sampling, Types of
classification, Formation of frequency distribution, Tabulation of data, Frequency distribution,
Types of graphs and diagrams, Histogram, Bar diagram, Frequency polygon, Frequency curve,
Ogive, Pie diagram, Pictogram.

Module 2 (8 hrs)
Statistical Measures: Measures of central tendency, Arithmetic mean, Median, Mode, Geometric
mean, Harmonic mean, Measures of absolute dispersion, Range, Quartile deviation, Average
deviation, Standard deviation, Skewness and Kurtosis.

Module 3 (9 hrs)
Correlation & Regression Analysis : Introduction, Significance, Types, Scatter diagram, Karl
Pearson’s correlation coefficient, Coefficient of correlation, Rank correlation coefficient,
Regression lines, Regression equations, Standard error of estimate.

Module 4 (10 hrs)
Probability Theory : Definition of probability, Mutually exclusive events, Additive law of
probability, Compound events, Dependent and independent events, Multiplicative law of
probability, Conditional probability, Total probability, Bayes’ theorem, Random variables and
their properties, Probability mass function, Probability density function.

Module 5 (8 hrs)
Discrete and Continuous Probability Distributions: Introduction, Discrete distribution: Binomial
and Poisson’s distribution, Continuous distribution: Normal distribution, Exponential distribution,
Gamma & Beta distribution.

Assessment: Mid-term test, Assignment, Quiz and End semester exam.
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Course Outcomes:
Students earning credits will develop ability to:

To explain concept of statistical analysis and find the distribution behind data.

To explain and apply the basic ideas of statistics including measures of Central tendency.

To explain and apply the concepts of correlation and regression.

To define the principal concepts about probability and apply to engineering problems.

To explain and apply the concepts of probability distribution in evaluation of engineering
problems.

bk v =

Textbooks/References:

1. J. Susan Milton and Jesse Arnold, Introduction to Probability and Statistics, McGraw Hills
2017

2. B.V.Ramanna, Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 2017.

C. Douglas Montgomery and G. C .Runger, Applied Statistic and Probability for Engineers,

4. Ronald E. Walpole, Raymond H. Myers, Sharon L. Myers, Probability and Statistics for
engineering and Scientist, Pearson Education, 9th Edition, 2011.

5. Dr. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 44 thEdition, 2020.

6. Dr. T.K.V. Iyengar, B.Krishna Gandhi, S.Ranganatham, Dr. M.V.S.S.N. Prasad,Probability
and Statics S. Chand Publication,

7. A Text Book for Probability and Statistics, Morris H. Degroot, 4th Edition 2012.
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Object Oriented

PCC-ECO05 Programming (C++)

2L: 1T: OP (03 hrs) Credits:03

Recommended Prerequisite: C Language

Course Objective: The objective of the subject is to explore the principles of Object Oriented
Programming (OOP) & understand object-oriented concepts & programming.

Module 1 (08 hrs)
Introduction: Object oriented programming, Introduction, Application, characteristics, difference
between object oriented and procedure programming, Comparison of C and C++, Cout, Cin, Data
Type, Type Conversion, Control Statement, Loops, Arrays and string arrays fundamentals,
Function, Returning values from functions, Reference arguments, Overloaded function, Inline
function, Default arguments, Returning by reference.

Module 2 (08 hrs)
Object and Classes: Implementation of class and object in C++, access modifiers, object as data
type, constructor, destructor, Object as function arguments, default copy constructor,
parameterized constructor, returning object from function, Structures and classes, Classes objects
and memory, static class data, Arrays of object, Arrays as class Member Data, The standard C++
String class, Run time and Compile time polymorphism.

Module 3 (09 hrs)
Operator overloading and Inheritance: Overloading unary operators, Overloading binary
operators, data conversion, pitfalls of operators overloading, Concept of inheritance, Derived
class and base class, access modifiers, types of inheritance, Derived class constructors, member
function, public and private inheritance.

Module 4 (08 hrs)
Pointer and Virtual Function: Addresses and pointers, the address-of operator & pointer and
arrays, Pointer and Function pointer, Memory management: New and Delete, pointers to objects,
debugging pointers, Virtual Function, friend function, Static function, friend class, Assignment
and copy initialization, this pointer, dynamic type information.

Module 5 (07 hrs)
Streams and Files: Streams classes, Stream Errors, Disk File I/O with streams, file pointers, error
handling in file I/O with member function, overloading the extraction and insertion operators,
memory as a stream object, command line arguments, printer output, Function templates, Class
templates Exceptions, Containers, exception handling.

Assessment: Mid-term test, Assignment, Quiz and End semester exam.

Course Outcomes:

Students earning credits will develop ability to:

1. Understand the advantage of object oriented programming over procedure oriented
programming.
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Help students to understand the key features of Object Oriented Programming and
Methodology like objects, methods, instance, message passing, encapsulation,
polymorphism, data hiding, abstract data and inheritance.

3. Develop understanding of pointers and memory management.

4. Able to develop understanding of file input/output and templates.

5 Implement algorithms of complex problems.

Test /Reference Books:

1. E. Balaguruswami,”Object Oriented Programming in C++”, 7% edition, TMH. 2017.

2. Robert Lafore, “Object Oriented Programming in C++”, 4" edition, Pearson, 2001.

3.  M.T. Somashekare, D.S. Guru, “Object-Oriented Programming with C++”, 2" edition PHI,
2012.

4. Herbert Shildt, “The Complete Reference C++”, 4" edition, TMH, 2017.

5. Yashavant Kanetkar, “Let.Us C++7, 3" edition, BPB Publications, 2019
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PCC-EC06 Analog Communication 2L: 0T: OP (03 hrs) Credits:02

Recommended Prerequisite: Engineering Mathematics

Course Objective: The course is designed to cover the fundamentals, principles, concepts, and
techniques of analog communication systems like various modulation techniques, data
transmission, communication technologies, time-domain and frequency domain multiplexing
technique and noise analysis.

Module 1 (08 hrs)
Introduction: Frequency domain representation of signal: Fourier transform and its properties,
condition of existence, Fourier transform of impulse, step, signum, cosine, sine, gate pulse,
constant, properties of impulse function. Convolution theorem (time & frequency), correlation
(auto & cross), energy & power spectral density.

Module 2 (08 hrs)
Amplitude Modulation: Overview of Communication system, Communication channels Need for
modulation, Baseband and Pass band signals, Amplitude Modulation: Double side band with
Carrier (DSB-C), Double side band without Carrier, Single Side Band Modulation, DSB-SC,
DSB-C, SSB-SC, Generation of AM, DSB-SC, SSB-SC, VSB-SC & its detection, Vestigial Side
Band (VSB), Design of amplitude modulator.

Module 3 (08 hrs)
Angle Modulation: Introduction and advantages of angle modulation, Types of angle modulation,
narrowband FM, wideband FM, its frequency spectrum, transmission BW, methods of generation
(Direct & Indirect), detection of FM (discriminators: balanced, phase shift and PLL detector), pre
emphasis and de-emphasis.

Module 4 (08 hrs)
Transmitters and receivers: AM transmitter& receiver: Tuned radio receiver & super heterodyne,
limitation of TRF, IF frequency, image signal rejection, selectivity, sensitivity and fidelity, Noise
in AM, FM, FM transmitter & receiver: Block diagram of FM transmitter & receiver, AGC,
AVC, AFC, Design of FM transmitter and Receiver.

Module 5 (08 hrs)
Noise in Communication: Classification of noise, Sources of noise, Noise figure and Noise
temperature, Noise bandwidth, Noise figure measurement, Noise in analog modulation, Figure of
merit for various AM and FM, effect of noise on AM & FM receivers.

Assessment: Mid-term test, Assignment, Quiz and End semester exam.

Course Outcomes:

Students earning credits will develop ability to:

1. Able to apply knowledge of time domain & frequency domain to solve communication
engineering problems.

2. Analyze various AM based modulation schemes for communication systems.

3. Analyze various angle modulation schemes for communication systems and compare the
performance of various analog modulation schemes.
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To design analog communication systems and illustrate the ability to select an appropriate
modulation technique.
Analyze and compare the noise performance of various analog communication systems.

Text /Reference Books:

1.

2.
3.
4

N

Singh & Sapre, “Communication Systems”, 2" edition, TMH, 2008.

Taub Schilling, “Principles of Communication Systems”, 2™ edition, TMH, 2008

Simon Haykin, “Communication Systems”, 4" edition, John Wiley & Sons, 2004.

Rappaport T.S, “Wireless Communications: Principles and Practice”, 2" edition, Pearson
Education, 2007.

B. P. Lathi, “Modern Analog and Digital Communication Systems”, 3™ edition, Oxford
University Press, 2007.

Blake, “Electronic Communication Systems”, Thomson Delmar Publications, 2002.

Martin S. Roden, “Analog and Digital Communication System”, 3" edition, Prentice Hall of
India, 2002.
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PCC-EC07 Linear Integrated Circuit | 2L: 1T: OP (03 hrs) Credits:03

Recommended Prerequisite: Engineering Mathematics, Electronic Devices.

Course Objective: The objective of this course is to deal with integrated circuits which are
imperative and versatile requirement in today’s electronics. Operational amplifier is a device
which is used in various electronics application, such as summer, integrator and differentiator and
so on. This course comprehends the introduction of various IC’s such as IC-741, LM321, and IC-
555 timer. The course also deals with the analysis and design of circuits including analog signal
processing using linear ICs.

Module 1 (09 hrs)
Operational Amplifier: Differential amplifier and analysis, Configurations- Dual input balanced
output differential amplifier, Dual input Unbalanced output differential amplifier, Single input
balanced output differential amplifier, Single input Unbalanced output differential amplifier
Introduction of Op-amp, Block diagram, characteristics and equivalent circuits of an ideal Op-
amp, Power supply configurations for Op-amp.

Module 2 (10 hrs)
Characteristics of Op-amp: Ideal and Practical, Analysis of TLO082 datasheet, Op-amp
applications: Design of Inverting and non-inverting amplifier configurations, Summing amplifier,
Integrators and differentiators, Instrumentation amplifier, Differential input and differential output
amplifier, Voltage-series feedback amplifier, Voltage-shunt feedback amplifier, Log/Antilog
amplifier, Triangular/rectangular wave generator, phase-shift oscillators, Wein bridge oscillator,
analog multiplier-MPY 634, VCO, Comparator, Zero Crossing Detector, Op-amp as filters.

Module 3 (07 hrs)
TIMER: 1C-555 Timer concept, Block pin configuration of timer. Design of Monostable, Bistable
and Astable Multivibrator using timer 555-IC, Study of LM321 and UA741, Introduction to FM
receiver, DTMF Decoder and Receiver.

Module 4 (08 hrs)
Voltage Regulator: simple OP-AMP Voltage regulator, Fixed and Adjustable Voltage Regulators,
Dual Power supply, Basic Switching Regulator and characteristics of standard regulator ICs such
as linear regulator. Switching regulator and low-drop out regulator.

Module 5 (06 hrs)
Schmitt Trigger, Voltage limiters, Clipper and clampers circuits, Absolute value output circuit,
Peak detector, Sample and hold Circuit, Precision rectifiers, Voltage-to-current converter,
Current-to-voltage converter.

Assessment: Mid-term test, Assignment, Tutorial, Quiz and End semester exam.

Course Outcomes:

Students earning credits will develop ability to:

1. Demonstrate and classify various types of feedback amplifier and oscillators in designing of
electronic circuits.
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2. Demonstrate and classify various types of integrated circuits and their pin configuration and
analyze the characteristics of operational Amplifier.

3. Perform and analyze the different mathematical operations using Op-amp.

4. Implementation of IC 555 Timer for different applications.

5. Design voltage regulators for various practical applications.

Text /Reference Books:

1. Ramakant A. Gaikward, “OP- Amp and linear Integrated circuits”, 3rd edition,
Pearson Education, 2006.

2. David A. Bell, “Operational Amplifiers &amp; Linear ICs”, 2nd edition, Oxford University
Press, 2010.

3. Coughlin Robert F, Driscoll Frederick F., “Operational amplifiers and linear integrated
circuits”, 2nd edition, Prentice Hall, New Delhi 1998.

4. B. Somanathan Nair: “Linear Integrated Circuits analysis design and application” Wiley India
Pvt. Ltd.

5. Stanley, D. W., “Operational Amplifiers with Linear Integrated Circuits”, Charles E. Merrill,
Columbus, Ohio, 1985.
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PCC-EC08 Control System 2L: 0T: OP (02 hrs) Credits:02

Recommended Prerequisite: Engineering Mathematics, Network Analysis

Course Objective: Control Engineering plays a fundamental role in modern technological
systems. The aim of this course is to serve as an introduction to control system analysis and
design .A control system consisting of interconnected components is designed to achieve a
desired purpose. Modern control engineering practice includes the use of control design strategies
for improving manufacturing processes, the efficiency of energy use, advanced automobile
control.

Module 1 (07 hrs)
Introduction to Control system:

Terminology and classification of control system, examples of control system, Laplace Transform
and its application, mathematical modeling of mechanical and electrical systems, differential
equations, transfer function, block diagram representation and reduction, signal flow graph
techniques.

Feedback characteristics of control systems:

Open loop and closed loop systems, effect of feedback on control system and on external
disturbances, linearization effect of feedback, regenerative feedback.

Module 2 (07 hrs)
Time response analysis:

Standard test signals, time response of 1% order system, time response of 2" order system, steady-
state errors and error constants, effects of additions of poles and zeros to open loop and closed
loop system.

Techniques of stability analysis:

Concept of stability of linear systems, effects of location of poles on stability, necessary
conditions for stability, Routh-Hurwitz stability criteria, relative stability analysis, Root Locus
concept, Correlation between time and frequency response,

Module 3 (09 hrs)
Frequency response analysis:

Correlation between time and frequency response, Polar plots, Bode Plots, all-pass and minimum-
phase systems, log-magnitude versus Phase-Plots, closed-loop frequency response.

Frequency domain stability analysis:

Nyquist stability criterion, assessment of relative stability using Nyquist plot and Bode plot
(phase margin, gain margin and stability).

Module 4 (09 hrs)
Approaches to system design:

Design problem, types of compensation techniques, design of phase-lag, phase lead and phase
lead-lag compensators in time and frequency domain, proportional, derivative, integral and PID
compensation.
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Module 5 (08 hrs)

State space analysis:

State space representation of systems, block diagram for state equation, transfer function
decomposition, solution of state equation, transfer matrix, relationship between state equation and
transfer function, controllability and observability, application of control system in compensator
design and its practical implementation using MATLAB.

Assessment: Midterm test, Assignment, Tutorial, Quiz and End semester exam.

Course Outcomes:

Students earned credits will develop ability to:

1. Provide sound knowledge in the basic concepts of linear control theory and design of control
system.

2. Provide adequate knowledge in the time response of systems and steady state error analysis.

3. Basic understanding of issues related to control systems such as modelling, time and
frequency responses of dynamical systems, performance specifications.

4. Techniques for determining stability of systems.

5. Design of various controllers and compensators.

Text /Reference Books:

1. 1. J. Nagrath and M. Gopal, “Control Systems Engineering”, 3™ edition, New Age
International Publishers, 2003.

Benjamin C. Kuo, “Automatic Control systems”, 9" edition, Wiley India Pvt. Ltd, 2014

K. Ogata, “Modern Control Engineering”, 5™ edition, Pearson Education, 2011.

B.S. Manke, “linear control system”, 1% edition, Khanna Publication, 2005.

Norman S. Nise, “Control System Engineering”, 5" edition, Wiley India Pvt. Ltd, 2009.

R. C. Dorf and R. H. Bishop, “Modern Control Systems”, Pearson, 11 edition, 2013.

Stefani Shahia, “Design of feedback control system”, Oxford University Press, 2002.

Nowvbkwd
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Entrepreneurship & Principles

HSMC-HS04 of Management

1L: 0T: OP (01 hrs) Credits:01

Course Objectives:

Explain Entrepreneurship and its importance, describe the importance E-commerce, explain the
importance Digital Marketing in current scenario, describe the importance of planning and
organization Structure, discuss the control process and its elements

Module 1 (08 hrs)
Entrepreneurship: Definition, requirements to be an entrepreneur, entrepreneur and intrapreneur,
entrepreneur and manager, growth of entrepreneurship in India, Types of Enterprises and
Ownership Structure.

Module 2 (08 hrs)
E-commerce and its Technological Aspects: Overview of developments in Information
Technology and Defining E-Commerce: The scope of E commerce, Benefits and limitations of E-
Commerce.

Module 3 (08 hrs)
Introduction to Digital Marketing: Evolution of Digital Marketing from traditional to modern era,
Role of Internet, Search Engine Advertising, Display marketing, Social Media Marketing

Module 4 (08 hrs)
Business Management: Definition, Functions, Process, Scope and Significance of Management.
Nature of Management, Managerial Roles, Managerial Skills and Activities, Propritership, Ltd.,
Pvt. Ltd., Company act registration, Startup India, DPIIT, Yukti Portal, Gumasta Lisences, Indian
startup policy, MP startup policy, Closing a company, Leadership aspects.

Module 5 (10 hrs)
Management Functions: Nature, Scope, Objective and Significance, Elements and Steps of
Planning & organizing, Delegation and Decentralization. Formal and Informal Organizations
Directing: Effective Directing, Supervision, Different Theories of Motivation,

Controlling and Coordinating: Elements of Managerial Control, Control Systems, Management
Control Techniques, Coordination Concept, Importance, Principles and Techniques of
Coordination.

Course Outcomes:

After completion of the course student will be able to:

1. Understanding of basic concepts, principles and practices entrepreneurship.
2. Understanding of basic concepts & Importance of e-commerce.

3. Understanding of basic concepts of digital marketing

4. Understanding the planning and organizing & organization Structures.

5. Importance of Management Control Techniques
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Text /Reference Books:
1. Chhabra T.N., Principles and Practice of Management. 10th ed Year 2018.

2. Murton- Gulab, Management Today. 3th ed.1998

3. KoontzH. and O*“DonnelH., Essential of Management, 8th ed., McGraw-Hill, New Delhi,
20009.

. Robbins, S. Fundamentals of Management. 5th ed., Pearson Education, Canada, 2008.

Mohanty SK; Fundamental of Entreprencurship; PHI, 2005.

. Prasad L M, Principles and Practices of Management, S. Chand and Sons, New Delhi ,2018

. Terry & Francklin, Principles of Management, Richard— Erwin.18th
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[FC-CIOT-002 Fundamentals of 2L: OT: OP (2 hrs.) Credits: 02
Cloud Computing

Prerequisites: Basic programming, Computer Networks.

Course Objectives:
Understanding the basic characteristics of cloud computing, technology, services and platforms,
Cloud application design and security that support to implement cloud computing.

Module 1 (4 hrs.)
Introduction to loud Computing: Introduction, characteristics, Cloud models and example,
Applications of Cloud Services, Cloud Concept and Technologies.

Module 2 (5 hrs.)
Cloud Services and Platforms: Compute Services, Storage Services, Database Services,
Application services, Content Delivery Services, Analytics Services, Deployment and
Management Services, Identity and Access Management Services, Open Services Private Cloud
Software.

Module 3 (5 hrs.)
Cloud Application Design: Design Consideration for Cloud Application, Reference Architecture
for Cloud Applications, Cloud Application Design Methodologies, Data Storage Approaches.

Python for Cloud: Python for Amazon Web Services, Google, Windows Azure, and Map Reduce.

Module 4 (5 hrs.)
Cloud and Internet of Things: Performance of Distributed Systems and the Cloud — Enabling
Technologies for the Internet of Things- Innovative Applications of Internet of Things — Online
Social and Professional Networking.

Module 5 (5 hrs.)
Cloud Security: Introduction, Cloud Security Architecture (CSA), Authentication, Authorization,
Identity Access Management (IAM), Data Security, Key Management, Auditing.

Cloud For Industry: Healthcare and Education.

Assessment: MST, Assignments/Quiz and End semester exam.

Course Outcomes:
Students earning credits will develop ability to:

1. Describe the characteristics of cloud.
2. Describe the cloud services.
3. Understand the different architectures for cloud applications, Creations and running of

Python programs, running amazon ec2 instance.
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4. Understand Data Intensive application and future trends of Internet Clouds supporting
Mobile computing, Ubiquitous computing and Social Networking.
5. Discuss cloud security architecture.

Text Books and References:

1. Cloud Computing- A Hands on Approach, Arshdeep, Vijay Medisetti, University Press.
2. Distributed and Cloud Computing, Ist Edition, From Parallel Processing to the Internet of
Things, Authors: Kai Hwang Jack Dongarra Geofrrey Fox.

Cloud Computing: Raj Kumar Buyya, James Broberg, Andrzej GOscinski, Wiley.
Cloud Computing: Dr. Kumar Saurab Wiley India 2011.

Code in the Cloud Computing: K Chandrasekharan CRC Press.

Cloud Computing: Jhon W. Rittinghouse, James Ransome, CRC Press.

Virtualization Security: Dave Shackleford2013, SYBEX a Wiley Brand.

Cloud Computing and Software Service: Ahson, iiyas, 2011.

Cloud Computing Bible: Sosinsky 2012 Wiley India.

LN, AW
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Object Oriented

LC-ECO4(®) | b s mming (C++) Lab

OL: OT: 2P (02 hrs) Credits: 01

Recommended Prerequisite: C Language

Course Objective: The objective of the subject is to explore the principles of Object Oriented
Programming (OOP) & understand object-oriented concepts & programming.

List of Experiments:

1. Write a C++ Program to display Names, Roll No., and grades of 3 students who have
appeared in the examination. Declare the class of name, Roll No. and grade. Create an array
of class objects. Read and display the contents of the array.

2.  Write a C++ program to declare Struct. Initialize and display contents of member variables.

3. Write a C++ program to declare a class. Declare pointer to class. Initialize and display the
contents of the class member.

4. Given that an EMPLOYEE class contains following members: data members: Employee
number, Employee name, Basic, DA, IT, Net Salary and print data members.

5. Write a C++ program to read the data of N employee and compute Net salary of each
employee (DA=52% of Basic and Income Tax (IT) =30% of the gross salary).

6. Write a C++ to illustrate the concepts of console I/O operations.

7. Write a C++ program to use scope resolution operator. Display the various values of the same
variables declared at different scope levels.

8.  Write a C++ program to allocate memory using new operator.

9. Write a C++ program to create multilevel inheritance. (Hint: Classes A1, A2, A3)

10. Write a C++ program to create an array of pointers. Invoke functions using array objects.

11. Write a C++ program to use pointer for both base and derived classes and call the member
function. Use Virtual keyword.

12. Write a Program to demonstrate friend function and friend class.

Assessment: Internal viva, Continuous evolution of experiments, Journal write-up, Quiz and End
semester exam.

Course Outcomes:

Students earning credits will develop ability to:

1.To introduce and apply object-oriented programming concepts using the C++ language.
2. To introduce and apply the principles of data abstraction, inheritance and polymorphism;
3. To introduce and apply the principles of virtual functions and polymorphism.

4. To introduce and apply handling formatted I/O and unformatted I/O.

5. To introduce and apply exception handling.

Test /Reference Books:

1. E.Balaguruswami,”Object Oriented Programming in C++”, 7 edition, TMH. 2017.
. Robert Lafore, “Object Oriented Programming in C++”, 4" edition, Pearson, 2001.
3.  M.T. Somashekare, D.S. Guru, “Object-Oriented Programming with C++”, 2"¢ edition PHI,
2012.
4. Herbert Shildt, “The Complete Reference C++, 4" edition, TMH, 2017.
5. Yashavant Kanetkar, “Let.Us C++”, 3™ edition, BPB Publications, 2019.
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LC-ECO05 (P) Analog Communication Lab OL: OT: 2P (02 hrs) Credits: 01

Recommended Prerequisite: Engineering Mathematics

Course Objective: The course is designed to cover the fundamentals, principles, concepts, and
techniques of analog communication systems like various modulation techniques, data
transmission, communication technologies, time-domain and frequency domain multiplexing
technique and noise analysis.

List of Experiments:
1. To perform and analyze the experiment of Amplitude Modulation (DSB Signal) & Calculation

b=
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11.
12.

of parameters.

To perform and analyze the experiment of Amplitude Demodulation (DSB Signal).

To perform and analyze the experiment of SSB Amplitude Modulation.

To perform and analyze the experiment of SSB Amplitude demodulation.

To study the effect of Local Oscillator Frequency on reception of signal, in super heterodyne
Receiver.

To perform and analyze the experiment of AVC and AFC (AGC).

To perform and analyze the experiment of Frequency Modulation using Varactor Modulator.
To perform and analyze the experiment of Demodulation of FM signal using Ratio Detector.
To perform and analyze the experiment of Frequency Modulation using Reactance Modulator.
To perform and analyze the experiment of Frequency Demodulation using Foster Seeley
Detector.

To perform and analyze the experiment of Quadrature Detector.

To perform and analyze the experiment of De-tuned Resonant Circuit.

Also simulate all experiments using TinaPro/E-Sim softwares.

Assessment: Internal viva, Continuous evolution of experiments, Journal write-up, Quiz and End
semester exam.

Course Outcomes:
Students earning credits will develop ability to:

1.

2.
3.

Able to apply knowledge of time domain & frequency domain to solve communication
engineering problems.

Analyze various AM based modulation schemes for communication systems.

Analyze various angle modulation schemes for communication systems and compare the
performance of various analog modulation schemes.

To design analog communication systems and illustrate the ability to select an appropriate
modulation technique.

Analyze and compare the noise performance of various analog communication systems.

Text /Reference Books:

1.
2.
3.

Singh & Sapre, “Communication Systems”, 2" edition, TMH, 2008.
Taub Schilling, “Principles of Communication Systems”, 2™ edition, TMH, 2008
Simon Haykin, “Communication Systems”, 4™ edition, John Wiley & Sons, 2004.
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Rappaport T.S, “Wireless Communications: Principles and Practice”, 2" edition, Pearson
Education, 2007.

B. P. Lathi, “Modern Analog and Digital Communication Systems”, 3™ edition, Oxford
University Press, 2007.

Blake, “Electronic Communication Systems”, Thomson Delmar Publications, 2002.

Martin S. Roden, “Analog and Digital Communication System”, 3" edition, Prentice Hall of
India, 2002.
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LC-EC06 (P) | Linear Integrated Circuit Lab OL: OT: 2P (02 hrs) Credits: 01

Recommended Prerequisite: Engineering Mathematics, Electronic Devices.

Course Objective: The objective of this course is to deal with integrated circuits which are
imperative and versatile requirement in today’s electronics. Operational amplifier is a
device which is used in various electronics application, such as summer, integrator and
differentiator and so on. This course comprehends the introduction of various IC’s such as IC-
741, LM321, and IC- 555 timer. The course also deals with the analysis and design of circuits
including analog signal processing using linear ICs.

List of Experiments:
To determine voltage gain and frequency response of non-inverting amplifiers using IC-741.
To determine voltage gain and frequency response of inverting amplifiers using IC-741.
To verify the working of Op-amp as Voltage Follower.
To design test and built Differentiator using Op-amp.
To design test and built Integrator Circuit using Op-amp.
To design and obtain the frequency response of second order Low Pass Filter (LPF) using
(IC-741) Op-amp.
7. To design and obtain the frequency response of second order High Pass Filter (HPF)
using (IC-741) Op-amp.
8. To design & implement an Astable Multivibrator using IC-555.
9. To study Voltage regulator using operational amplifier.
10. To design Schmitt Trigger Circuit using IC-741.

S S

Assessment: Internal viva, Continuous evolution of experiments, Quiz and End semester
exam.

Course Outcomes:

Students earning credits will develop ability to:

1. Demonstrate and classify various types of integrated circuits and their pin configuration and
analyze the characteristics of operational Amplifier.

Perform and analyze the different mathematical operations using Op-amp.

Implementation of IC 555 Timer for different applications.

Design voltage regulators for various practical applications.

Understand the working of various signal generation circuits and different operations on signals.

Al

Text /Reference Books:

1. Ramakant A. Gaikward, “OP- Amp and linear Integrated circuits”, 3™ edition,

Pearson Education, 2006.

2.  David A. Bell, “Operational Amplifiers &amp; Linear ICs”, 2™ edition, Oxford

University Press, 2010.

3. Coughlin Robert F, Driscoll Frederick F., “Operational amplifiers and linear
integrated circuits”, 2" edition, Prentice Hall, New Delhi 1998.

4. B. Somanathan Nair: “Linear Integrated Circuits analysis design and application” Wiley

India Pvt. Ltd.

5. Stanley, D. W., “Operational Amplifiers with Linear Integrated Circuits”, Charles E

Merrill, Columbus, Ohio, 1985.
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LC-EC07 (P) (MATLAB) OL: 0T: 2P (02 hrs) Credits:01

Recommended Prerequisite: Engineering Mathematics, C Language

Course Objective: The objective of this laboratory is to provide the basic knowledge of
MATLAB/MATLAB-Simulink/Scilab software which is used to simulate and implement the
trigonometry formula, effect of variation in controller parameter on system response, solve
system equations in state-variable form.

List of Experiments:

1. Familiarize with the MATLAB/MATLAB-Simulink/Scilab environment and running some
basic commands.

2. To determine transpose, inverse values of given matrix.

3. To perform addition, subtraction, multiplies and divides of binary number of Digital System.

4. To plot Pole Zero Map of a discrete transfer function using MATLAB/MATLAB-
Simulink/Scilab simulation.

5. To generate the amplitude modulated wave using MATLAB/MATLAB-Simulink/Scilab
simulation.

6. To generate frequency modulated wave using MATLAB/MATLAB-Simulink/Scilab

simulation.

To generate & analyze CRC code of given data.

To evaluate the stability of a system using state space model.

To perform operation in image processing for analyzing an image using MATLAB/Scilab.

0. To implement the trigonometry formula using MATLAB/MATLAB-Simulink/Scilab

Simulink.

= o

Assessment: Internal viva, Continuous evaluation of experiments, Journal write-up, Quiz and End
semester exam.

Course Outcomes:

Students earning credits will develop ability to:

1. Aware of MATLAB/MATLAB-Simulink/Scilab software and perform basic programs.

2. Perform Real time application and know about basic key features of MATLAB/MATLAB-
Simulink/Scilab software

3. Develop a program related to control system in MATLAB/MATLAB-Simulink/Scilab
software.

4. Develop a program related to data communications in MATLAB/MATLAB-Simulink/Scilab
software.

5. Generate and analyze the image using image processing tool box in MATLAB/MATLAB-
Simulink/Scilab software.
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Electronic Workshop-II (Sensor

SBC-EC03(P) and Automation)

OL: OT: 4P (04 hrs) | Credits:02

Recommended Prerequisite: Electronic devices

Course Objective: The purpose of this lab is to learn, implement and simulation of various
electronic circuit for sensors and actuators.

List of Experiments:

e e AU o e

To design and simulate temperature sensor LM35 circuit.

To design and simulate LDR based light intensity detector circuit.

To design and simulate IR based black and white line detector circuit.

To design and simulate 72xx hall effect sensor circuit.

To design and simulate MIC based sound intensity detector circuit.

To design and simulate PIR sensor based human detector circuit.

To design and simulate CT based current measurement circuit.

To design and simulate circuit to control DC fan using LM35 temperature sensor.
To design and simulate circuit to control DC bulb using LDR sensor.

. To design and simulate circuit to measure RPM of DC motor using 72xx sensor.

Simulate of experiments can be done using TinaPro /E-Sim /Tinkercad Softwares.

Assessment: Internal viva, Continuous evolution of experiments, Quiz and End semester exam.

Course Outcomes:
Students earning credits will develop ability to:

1.
2.

W

Analyze the mathematical and physical foundations of electronic sensors and their circuits.
Critically evaluate alternate assumptions, approaches, procedures, tradeoffs, and results during
electronic sensor circuit designing.

Design variety of electronic sensor circuits using simulation software.

Demonstrate their design and able to present views.

Get skilled and deliver technical presentation.
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MLC-02 Constitution of India 1L: OT: OP (01 hrs) Credits:00

Course Objective: The objective of this course is to familiarize the students with the feature of the
Indian constitution, laws, democracy etc.

Modulel (08hrs)
Historical background: Formation and working of constituent assembly, formation and working
of drafting committee, commencement of Indian constitution, Dr. Ambedkar’s ideas of
reservation in constitution.

Module2 (08hrs)
Important feature of the constitution: Preamble, fundamental rights, directive principles of
state policy, fundamental duties, center state relation.

Module3 (08hrs)
Parliamentary democracy: Loksabha, Rajyasabha, central exclusive president, prime minister,
and central ministry, Vidhansabha, Vidhan parishad and state executive (Governor, Chief
Minister, Minister of state).

Module 4 (08hrs)
Special provisions in Indian constitution: finance commission contingency fund, consolidated
fund, public service commissions, election commission, safeguards for SC, ST and backward
classes, provisions for emergency and constitutional amendments, Indian judiciary supreme court
and high court.

Course Outcomes:
After completion of this course the students can:

1. Commencement of Indian Constitution
2. Features of Indian constitution
3. Working and functions of Parliament any house

4. Provisions in Indian Constitution

Text/ Reference Book-

1. Austin, G. (1999), The Indian Constitution, Oxford, Oxford University Press

2. Pylee, M. V. (2016), India’s Constitution (16Edition), New Delhi, S. Chand.

3. Kumar, R. (2011), Ambedkar and  Constitution (1%  Edition), New
Delhi, Common wealth Publication Pvt. Ltd.
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LLC02

Liberal Learning

Course-II OL: 0T: 2P (02 hrs) Credits: 01

Course Objective: The objective is to develop critically-thinking, interdisciplinary

scholars who possess broad domain expertise, utilize evidence-based reasoning to solve

complex problems, appreciate and connect diverse cultural and social experiences

(including sports) to individual life, and are equipped for global citizenship through
effective communication, self-awareness, and a commitment to lifelong learning.

Liberal Learning Course (LLC) -I1, LLC02 (Any One Course from NCC/NSO/NCA)

A.NCC
B. NSO
» Any one Sports at State Level
C.NCA
(a) Music
(b) Dance
(c) Photography
(d) Cinematography
(e) Podcasting
(f) Theatre
(g) Painting

Course Outcomes:

1.

2.

Possess expertise and understanding across various domains; illustrate the
interdisciplinary intersections between two or more liberal arts disciplines.

Display critical thinking skills by employing evidence-based reasoning to solve
problems and make well-informed decisions.

Contemplate pluralism and cultural legacies; grasp and value human cultural, Sports,
and social experiences, and adeptly connect them to individual experiences.
Effectively communicate to diverse audiences the significance of students'
individualized liberal studies plans, their educational journey, and the knowledge they
have acquired.

Equip oneself for global citizenship by fostering self-awareness, social responsibility,
and a commitment to lifelong learning.




