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Engineering Mathematics-I 
 

Course Code: BEECE1C001 

Course Title: Engineering Mathematics-I 

Semester: I 

Credits: 04 
Rationale 

To familiarize with the important tools and theorems of calculus and differential equations is 

essential in all the branches of engineering. It will also develop the in-depth knowledge of types 

and operations on matrices and algebra in a comprehensive manner. 

Course Outlines 
 

Contents No. of 
Lectures 

Unit - I 
Linear dependence and independence of vectors, Rank of a matrix, 

Consistency of the system of linear equations, Eigen values and eigenvectors 

of a matrix, Cayley-Hamilton theorem and its applications, Reduction to 

diagonal form. 

10 

Unit - II 

Reduction of a quadratic form to canonical form - orthogonal transformation and 

congruent transformation, Properties of complex matrices - Hermitian, skew- 

Hermitian and Unitary matrices. 

10 

Unit -III 

Taylor's theorem with remainders, Taylor's and Maclaurin's expansions, 

Asymptotes, Curvature; Curve tracing, Functions of several variables - partial 

differentiation, total differentiation, Euler's theorem and generalization, 

Change of variables Jacobians, maxima and minima of functions of several 

variables (2 and 3 variables) - Lagrange's method of multipliers 

10 

Unit - IV 
   

 

 
   

differential equations, integrating factors, orthogonal trajectories, Higher 
order linear differential equations with constant coefficients - homogeneous 
and non- homogeneous. 

10 

Unit - V 

Euler and Cauchy's differential equations; Method of variation of parameters; 

System of linear differential equations; applications in physical problems - forced 

oscillations, electric circuits, etc 

10 



Course Outcomes 

Upon successful completion of this course, candidates will be able to: 

 Solve the consistent system of linear equations 

 Apply orthogonal and congruent transformations to a quadratic form. 

 Find the maxima and minima of multivariable functions 

 Solve arbitrary order linear differential equations with constant coefficients 

 Apply the concepts in solving physical problems arising in engineering. 

 

Text Books 

1. Advanced Engineering Mathematics, R. K. Jain and S. R. K. Iyengar, Narosa Publishing 

House, 2016, Fifth Edition. 

2. Calculus and Analytic Geometry, George B. Thomas and Ross L. Finney, Pearson, 2020, 

Ninth Edition. 

 

Reference Books 

1. Advanced Engineering Mathematics, Erwin Kreyszig, John Wiley and Sons, 2015, Eighth 

Edition. 

2. Advanced Engineering Mathematics, Dennis G. Zill, Jones & Bartlett Learning, 2018, 

Sixth Edition 

3. Higher Engineering Mathematics, B. S. Grewal, Khanna Publishers, 2012, Forty-second 

Edition. 



Engineering Physics 

Course Code: BEECE1C002 

Course Title: Engineering Physics 

Semester: I 

Credits: 4 
Rationale 

Applied Physics includes the study of a large number of diverse topics all related to things that go 

in the world around us. It aims to give an understanding of this world both by observation and 

prediction of the way in which objects will behave. Concrete uses of physical principles and 

analysis in various fields of engineering and technology are given prominence in the course 

content. 

Course Outlines 
 

Contents No of 
Lectures 

Unit-I 
Wave Optics and Modern Physics: 
Interference: Concept of Interference of Light-Division of Amplitude and Wave 
front with examples- Michelson and Fabry perot Interferometers- Applications 

  le and Multiple 
Slits-Gratings and Applications 

Polarization: Production and Detection of Polarised Light Wave Plates- Optical 

Activity- . 

10 

Unit-II 

Lasers: Interaction of Radiation with Matter-Spontaneous and Stimulated 

Emissions-Basic requirements for the construction of Lasers-Construction and 
working of He-Ne, CO2, Nd-YAG and Semiconductor Lasers, Holography and 

HNDT 

Optical Fibers: Principle and working of optical Fiber, structure, Classification and 

advantages of optical fiber, Light guiding mechanism in Optical Fibers - 
Numerical Aperture, Signal Degradation, Attenuation, Absorption, Inter and 
intra modal Dispersions. Fiber optics sensors and optical fiber communications. 

10 

Unit-III 
Quantum Physics: 
Quantum Mechanics - Introduction to quantum theory, concepts and experiments 
led to the discovery, wave particle duality-Davisson-Germer experiment, 

Heisenberg uncertainty principle, Schrodinger time independent wave equation, the 

free particle problem - particle in an infinite and finite potential well, quantum 

mechanical tunnelling  applications; Hydrogen Atom Wave Functions, Angular 

Momentum Operators, Identical Particles, Quantum Optics - Introduction to 

quantum optics and Quantum Imaging. 

10 

Unit-IV 
Engineering Materials: 

10 



Magnetic Materials: Weiss Theory of Ferromagnetism Properties Domains 

Curie Transition - Hard and soft magnetic materials Ferrites  Structure, 
Classification, Applications in Computers. 
Superconductors: Introduction to superconductivity, Meissner effect - Type-I and 

Type-II Superconductors Applications in Computers. 

Semiconductor Materials and Devices: Types of semiconductor materials, 

temperature and concentration effects on band gap, Hall effect, PN junction diode, 

photodiode, LED, junction transistor, phototransistor. 
Nano-materials  Introduction to Nano-materials and Nano-technology. 

 

Unit-V 

Computers Sensors and Sensing Technologies: 

Introduction, The Human Body as a Sensor System, Passive and Active sensors, 
the sensor as part of a measurement system, sensor properties, Classification of 

Sensors  Infrared Sensor, Bio Sensors, Piezoelectric Sensors, Thermal Sensors, 
Quantum Sensors and Applications in Computer Science and Engineering. 

10 

 

Course Outcomes 

At the end of the course, the student will be able to 
 Apply the concepts of wave and particle nature of matter and energy for solving problems 

 Understand the applications of Interference, diffraction, optical fibers, holography and 

lasers in engineering 
 Understand the basics of semiconductors, magnetism, super conductivity, nano materials 

and their applications in engineering. 

 Comprehend sensing technologies and their applications in computer science and 

engineering 

 

Text Books 

1. Ajoy K.Ghatak, "Optics", Tata McGraw Hill, Sixth Edition, 2017. 
2. Optical Fibre communications  Edition 

 

Reference Books 

1. Arthur Beiser, Shobhit Mahajan, S. Rai Choudhury, "Concepts of Modern Physics", 

McGraw Hill Publications, Sixth edition,2009 
2. M.N. Avadhanulu, P.G. Khirsagar, "A Text Book of Engineering Physics", 9th edition,2011 
3. Introduction to Sensors   2010. 
4. Physics for Computer Science 

Students Edition. 

5. Jeff Hecht, "Understanding Lasers An Entry-Level Guide", Wiley Publications, 

Fourth edition, 2018. 
 

 

 

 



Engineering Physics Lab 
 

Course Code: BEECE1C002 

Course Title: Engineering Physics Lab 

Semester: I Credits: 01 Rationale 

 aims to give an understanding of this world both by observation and 

prediction of the way in which objects will behave. Concrete uses of physical principles and 

analysis in various fields of engineering and technology are given prominence. 

List of experiments 

1.  Rings. 

2. Determination of Wavelength of He-Ne laser  Metal Scale. 

3. Measurement of Width of a narrow slit using He- Ne Laser. 

4. Determination of Specific rotation of Cane sugar by Laurent Half-shade Polarimeter. 

5. Determination of capacitance by using R-C circuit. 

6. Determination of resonating frequency and bandwidth by LCR circuit. 

7. Measurement of half-life of radioactive source using GM Counter. 

8. Diffraction grating by normal incidence method. 

9. Measurement of numerical aperture of optical fiber. 

 

Course Outcomes 

At the end of the course, the student will be able to 

 Use CRO, signal generator, spectrometer, polarimeter and GM counter for making 

measurements 

 Test optical components using principles of interference and diffraction of light 

 Determine the selectivity parameters in electrical circuits 

 Determine the width of narrow slits, spacing between close rulings using lasers and 
appreciate the accuracy in measurements 

 

Text Books 

1. "Physics Laboratory Manual" by Physics Department, NIT Warangal,2021. 

2. P.R. Sasi Kumar, "Practical Physics", PHI publications, first edition,2011 

 

Reference Books/ Online Resources 

1. G.L.Squire, "Practical Physics", Cambridge University press, fourth edition,2001. 

2. Dr.S.K.Gupta Krishna,"Engineering Physics Practical", Prakashan Publications, 

ninth edition,2010. 

3. https://nptel.ac.in/courses/115/105/115105110/ 



English for Technical Communication 

Course Code: BEECE1C003 

Course Title: English for Technical Communication 

Semester: I 
Credits: 04 

Rationale 

The goal of this course is to prepare engineering students with the individual and collaborative 

technical writing, presentation, and research skills necessary to be effective technical 

communicators in academic and professional environments. 

 

 

Course Outlines 
 

Contents No. of 

Lectures 

Unit-I 

Grammar Principles (Correction of sentences, Concord) and Vocabulary Building 

(synonyms and antonyms) - Idioms and Phrasal verbs, patterns of use and 

suggestions for effective employment in varied contexts. 

Effective Sentence Construction - Strategies for bringing variety and clarity in 
sentences, removing ambiguity, editing long sentences for brevity and clarity. 

10 

Unit - II 

Reported speech - Contexts for use of reported speech, its impact on 

audiences and readers, active and passive voice, reasons for preference for 

passive voice in scientific English. 

Paragraph-writing - Definition of paragraph, types, features of a good paragraph, 

unity of theme, coherence, linking devices, direction, patterns of development. 

10 

Unit -III 
Note-making Definition, the need for note-making, its benefits, various note 

formats, like tree diagram, block or list notes, tables, etc. 

Letter-Writing - Its importance in the context of other channels of communication, 

qualities of effective letters, types- personal & official letters for various purposes, 

emphasis on letter of application for jobs, cover letter and resume types, examples 

and exercises. 

10 

Unit - IV 

Reading techniques - Definition- Skills and sub-skills of reading, Skimming and 
Scanning, their uses and purposes, examples and exercises. 

Reading Comprehension - Reading silently and with understanding, process of 

comprehension, types of comprehension questions (technical paper reading, 

patents). 

10 

Unit - V 

Features of Technical English - Description of technical objects and process, 

Report-Writing - definition, purpose, types, and structure, formal and informal 

reports, stages in developing report, proposal, progress and final reports examples 

and exercises. 

10 



Book Reviews - Oral and written review of a chosen novel/play/movie, focus on 

appropriate vocabulary and structure, language items like special vocabulary and 

idioms used. 

 

 

Course Outcomes 

Upon successful completion of this course, candidates will be able to: 

 Understand basic grammar principles 

 Write clear and coherent passages 

 Write effective letters for job application and complaints 

 Prepare technical reports and interpret graphs 

 Enhance reading comprehension 

 Comprehend English speech sound system, stress and intonation 

 

Text books 
1. English for Engineers and Technologists (Combined edition, Vol. 1 and 2) Orient 

Blackswan 2010. 

2. Ashraf, M Rizvi. Effective Technical Communication. Tata McGraw-Hill, 2006 

Reference books 
1. Meenakshi Raman and Sangeetha Sharma. Technical Communication: Principles and 

Practice 2nd Edition, Oxford University Press, 2011. 

 

Language laboratory 

1. English Sound System - vowels, consonants, Diphthongs, phonetic symbols using 

dictionary to decode phonetic transcription, Received Pronunciation, its value and 

relevance, transcription of exercises. 

2. Stress and Intonation - word and sentence stress, their role and importance in spoken English 

3. Intonation in spoken English - definition, patterns of intonation, falling, rising, etc., use of 

intonation in daily life-exercises 

4. Introducing one in formal and social contexts- Role plays, their uses indeveloping fluency 

and communication in general. 

5. Oral presentation - definition, occasions, structure, qualities of a good presentation with 

emphasis on body language and use of visual aids. 

6. Listening Comprehension - Challenges in listening, good listening traits, some standard 

listening tests, practice and exercises. 
7. Debate/ Group Discussions - concepts,  and  intensive practice. 

Software 
1. Clear Pronunciation  Part-1 Learn to Speak English. 
2. Clear Pronunciation  Part-2 Speak Clearly with Confidence 
3. Study Skills 
4. English Pronunciation 



DATA STRUCTURES USING C 
 

Course Code: BEECE1C004 

Course Title: Data Structures using C 

Semester: I 

Credits: 06 

Rationale 

Data structures plays significant role for designing efficient and accurate algorithms in several 

application areas of computer engineering. Various data structures such as arrays, stack, queue, trees 

are used for developing algorithms in Artificial intelligence, computer vision, and image processing 

etc. Moreover, design and analysis of algorithms using time and space complexity is also important 

parameter that needs basic knowledge of different data structures. 

 

Course Outlines 
Contents No. of 

Lectures 

Unit - I 

Introduction to Data Structures, Abstract Data Type (ADT), Arrays and 

Strings, Structures, Recursion, Pointers, Dynamic memory allocation 
Algorithm Design, Scalability, Introduction to Complexity Analysis , Big 

O Notation, Relationship between time  complexity and hardware 
performance 

10 

Unit - II 

Linked Lists:- ADT type, Linear List , Linear Linked list, doubly linked 

list, circular linked list, header Linked list, various implementations and 

applications of Linked Lists 

10 

Unit -III 
Stack: - ADT type, specifications, array based and linked list based, recursion 

and its removal with stack, stack as buffer, searching, matching, integration 

and other applications, managing multiple stacks, various implementations 

and applications of Stacks 
Queues:- ADT  type, array based and linked list based,, queue as buffer, 

searching, Circular queues, Deque, Managing multiple queues, , various 

implementations and applications of Queues 

10 

Unit - IV 

Binary Trees:- Introduction to non-linear data structures, ADT type, array 

based and linked list based, binary tree, binary search tree, AVL tree, tree 

traversal, various implementations and applications of Trees 

Searching:- Linear and Binary Search 
Hashing:- Hash table 

Various implementations and applications of Searching and Hashing 

10 

Unit - V 10 



Sorting Algorithms: Bubble Sort, Selection Sort, Insertion Sort, Quick Sort, 

Merge Sort, Heap Sort, Shell Sort, Radix Sort, various implementations and 
applications of Sorting 
Graphs: - ADT type, array based and linked list based, graph traversal 

algorithms i.e. Breadth First & Depth First, various implementations and 
applications of graphs 

 

 

Course Outcomes 

At the end of the course, the student will be able to: 

 Understand the concepts of basic data structures. 

 Implementation of various data structures using c programming language. 

 To apply data structures in a variety of real-life and engineering applications. 

 To analyse space and time complexity of different algorithms. 

 To understand and use various searching and sorting algorithms in other engineering 

applications. 

 

Text Books 

1.  

in Computers, Tata McGraw  Hill. 

2. 

3. 

4. 

McGraw  Hill. 

 

Reference Books 

1. Aho, A.V. ,       

Wesley. 
2. Thomas Coremen, Introduction to Algorithms, Second edition, Prentice Hall of India (2007) 

2nd ed. 

3. Mark Allen Weiss, Data Structures & Algorithm analysis in C, Dorling Kingsley (2002) 3rd 

ed. 
*More Reference Books 

 

R1: Reema Thareja: Data Structures Using C, 2e, Oxford University Press 2014. 

R2: Horowitz and Sahani: Fundamental of Data Structures in C, 2nd Edn, 2008 

R3: Kruse, Tonso, Leung: Data Structures and Program Design in C, 2000 

R4: Richard F. Gilberg & Behrouz Forouzan: Data Structures, A Pseudocode Approach with C, 

2001. 

R5: Weiss: Data Structures and Algorithm Analysis in C/C++, 3rd Edn, 2006 

R6: Carrano and Prichard: Data Abstraction and Problem solving with C++, 5th Edn, 2007 

R7: Sedgewick : Algorithms in C/C++ 

R8: Sahani : Data Structures, Algorithms and applications in C++, 1997. 

Hall. 



R9: Corman et al: Introduction to Algorithms, 3rd Edn., 2009. 

R10: Heileman : Data Structures, Algorithms and Object Oriented Programming, 2002. 

R11: Sorenson and Tremblay: An Introduction to Data Structures with Applications, 2nd Edn, 

2008. 

R12: Knuth:  The Art of Computer programming Vol I, Vol III 

ith C++, 2000. 

 

Additional Resources : 

 

 

A. Course Material: 

Lecture presentations, assignments and practicals, will be posted on the student resource from 

time to time. In addition following additional online/downloadable resources will be useful. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Problem Solving and Computer Programming in C 
 

Course Code: BEECE1C005 

Course Title: Problem Solving and Computer Programming in C 

Semeste

r: I 

Credits: 

04 

Rationa

le 

Solving problems is the core of computer science. Purpose of programming is to solve 

problems. Programmers must first understand how a human solves a problem, then understand 

how to translate this "algorithm" into something a computer can do, and finally how to "write" the 

specific syntax (required by a computer) to get the job done. 

Course Outlines 
 

Contents No. of 
Lectures 

Unit - I 

Fundamentals of Computers - Historical perspective, Early computers, 

Components of a computers, Problems, Flowcharts, Memory, Variables, 

Values, Instructions, Programs. 

Problem solving techniques - Algorithmic approach, characteristics of 

algorithm, Problem solving strategies: Top-down approach, Bottom-up 

approach, Time and space complexities of algorithms. 

10 

Unit - II 

Number systems and data representation - Basics of C, data types, tokens, 

keywords, variables, Numbers, Conditional statements - If-else, Switch- case 

constructs, Loops - while,   do-while, for. Problems on Date and 

factorials, Solutions using flow of control constructs, 

10 

Unit -III 

Functions - Modular approach for solving real time problems, user defined 

functions, library functions, parameter passing - call by value, call by 

reference, return values, Recursion. 

10 



Unit - IV 

Introduction to Pointers and Arrays - Sorting and searching algorithms, Large 

integer arithmetic, Single and Multi-Dimensional Arrays, passing arrays as 

parameters to functions, Magic square and matrix operations using 

Pointers and Dynamic Arrays, Multidimensional Dynamic Arrays 

10 

Unit V 

String processing, File operations. Structures and Union, Declaration, 

member variables, member functions, access modifiers, Templates, Problems 

10 

on Complex numbers, Date, Time, Large Numbers, factorials, number series 
and pattern generation. 

 

 

Course Outcomes 

Upon successful completion of this course, candidates will be able to: 

 Design algorithms for solving simple mathematical problems including computing, 
searching and sorting. 

 Compare and contrast algorithms in terms of space and time complexity to solve simple 

mathematical problems. 

 Explore the internals of computing systems to suitably develop efficient algorithms. 

 Examine the suitability of data types and structures to solve specific problems. 

 Apply control structures to develop modular programs to solve mathematical problems. 

 Apply object oriented features in developing programs to solve real world problems. 

Text Books 

1. Problem Solving and Program Design in C by Jeri R. Hanly, Elliot B. Koffman; Pearson 

Addison-wesely, 2006. 

2. Yashwant Kanetker, Let us C, BPB. 

3. Balagurusamy, E., Programming in ANSI C, McGraw-Hill. 

4. Computer Science- A Structured Srogramming Approach Using C by Behrouz A. 
Forouzan, Richard F. Gilberg; 3rd Edition(India Edition), 2007 

 

References Books 

1. How to Solve it by Computer, R.G. Dromey, Pearson, 2008. 

2. Programming in ANSI C, E Balagurusamy, McGraw Hill Education, 8th Edition. 

3. Object-Oriented Analysis and Design with Applications, Grady Booch, Robert 
Maksimchuk, Michael Engle, Bobbi Young Ph.D., Jim Conallen, Kelli Houston , 

Addison-Wesley Object Technology Series, 3rd Edition 
 

 



Problem Solving and Computer Programming in C Lab 

Course Code: BEECE1C005 

Course Title: Problem Solving and Computer Programming in C 

Semester: I 

Credits: 01 

Rationale 

Solving problems is the core of computer science. Purpose of programming is to solve problems. 

Programmers must first understand how a human solves a problem, then understand how to 

translate this "algorithm" into something a computer can do, and finally how to "write" the specific 

syntax (required by a computer) to get the job done. 

 

1. Programs on conditional control constructs. 

2. Programs on loops (while, do-while, for). 

3. Programs using user defined functions and library functions. 

4. Programs on arrays, matrices (single and multi-dimensional arrays). 

5. Programs using pointers (int pointers, char pointers). 

6. Programs on structures. 

7. Programs on classes and objects. 

 

Course Outcomes 
At the end of the course, the student will be able to 

 Design and test programs to solve mathematical and scientific problems 

 Develop and test programs using control structures 

 Implement modular programs using functions 

 Develop programs using classes 

Text Books/ Reference books/ Online resources 
1. Walter Savitch, "Problem Solving with C++", Ninth Edition, Pearson, 2014. 

2. Cay Horstmann, Timothy Budd, "Big C++", Wiley, 2nd Edition, 2009. 

3. R.G. Dromey, "How to solve it by Computer", Pearson, 2008. 



Environmental Studies 
 

Course Code: BEECE1C006 

Course Title: Environmental Studies 

Semester: I 

Credits: N/A 

Rationale 

This course aims to build on conceptual understanding of students by exposing them to the basic principles 

behind various eco-systems and environmental processes. It will explore the interconnectedness among all 

the biotic and abiotic components of environment and the dynamic nature of the ecological processes in 

maintaining equilibrium in nature.The course has been divided into three sections, with the view to introduce 

students to the concepts of eco systems, natural resources and various pollutants. 

 

Course Outlines 
Contents No. of 

Lectures 

Unit - I 

UNIT I: Environmental Studies: Ecosystems, Bio-diversity and its Conservation (i) 

The Multidisciplinary Nature of Environmental Studies Definition, scope and 

importance of Environmental Studies. Biotic and a biotic component of environment, 

need for environmental awareness. (ii) Ecosystems Concept of an ecosystem, structure 

and function of an ecosystem, producers, consumers and decomposers, energy flow in 

the ecosystem, ecological succession, food chains, food webs and ecological 

pyramids. Introduction, types, characteristic features, structures and function of the 

following ecosystem: (a) Forest ecosystem (b) Grassland ecosystem 

(c) Desert ecosystem (d) Aquatic ecosystem (ponds, streams, lakes, rivers, oceans, 

estuaries). 

10 

Unit - II 

Renewable and Non-renewable Natural Resources: Concept and definition of 

Natural Resources and need for their management 

Forest resources: Use and over-exploitation, deforestation, case studies, 

timber extraction, mining, dams and their effects on forests and tribal people. 

Water resources: Use and over-utilization of surface and ground water, 
floods, drought, conflicts over water, dams-benefits and problems, Water 

conservation, rain water harvesting, watershed management. 
Mineral resources: Uses are exploitation, environmental effects of extracting 
and using mineral resources, case studies. 

Food resources: World food problems, changes causes by agriculture and over-

grazing, effects of modern agriculture, fertilizer-pesticide problems, water 

logging, salinity, case studies. 
Energy resources: Growing energy needs, renewable and non-renewable 

energy sources, use of alternate energy sources, Urban problems related to 

energy, case studies. 

Land resources: Land as a resource, land degradation, man induced landslides, 

soil erosion and desertification. 

10 
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Unit -III 
Environmental Pollution Definition, types, causes, effects and control measures of 

(a) Air pollution, (b) Water pollution, (c) Soil pollution, (d) Marine pollution, (e) 

Noise pollution, (f) Thermal pollution, (g) Nuclear hazards. Pollution case studies. 

Solid waste and its management: causes, effects and control measures of urban and 

industrial waste. Chemical toxicology-Terms related to toxicity, impact of chemicals 
(Hg, As, Cd, Cr, Pb) on environment. 

10 

 

Course Outcomes 

At the end of the course, the student will be able to: 

 Understand the concepts of Eco systems. 

 To make students aware about natural resources. 

 To introduce about various types of pollutions in environments and its remedies. 

 To analyse various types renewable and non-renewable resources. 

Text Books 

1. E. Barucha, Textbook of Environmental Studies for Undergraduate Courses, Universities Press 

(India) Pvt. Ltd., 2005. 

2. S. Chawla, A Textbook of Environmental Studies, McGraw Hill Education Private Limited, 2012 

Reference Books 

1. G. T. Miller, Environmental Science, Thomas Learning, 2012. 

2. W. Cunningham and M. A. Cunningham, Principles of Environment Science: Enquiry 
and Applications, 

3. Tata McGraw Hill Publication, N. Delhi, 2003. 

4. R. Rajagopalan, Environmental Studies: From Crisis to Cure, 2nd Edition, Oxford 

University Press, 2011. 

5. A.K. De, Environmental Chemistry, New Age Int. Publ. 2012, 

6. Kaushik and C.P. Kaushik, Perspectives in Environment Studies, 4th Edition, New Age 
International Publishers,2013 

7. Environmental Engineering by Gerard Kiely, Tata McGraw-Hill Publishing Company 
Ltd., New Delhi,2010. 
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Engineering Mathematics-II 
 

Course Code: BEECE1C007 

Course Title: Engineering Mathematics-II 

Semester: II 

Credits: 04 

Rationale 

To familiarize with the important tools and theorems of integral calculus and transforms essential 

in all the branches of engineering. It will also develop the in-depth knowledge of types and 

operations on vector calculus, laplace and fourier transforms. 

Course Outlines 
 

Contents No. of 
Lectures 

Unit - I 

Integral Calculus: Convergence of improper integrals; Beta and Gamma 

integrals; Differentiation under integral sign; Double and Triple integrals 

- computation of surface areas and volumes; change of variables in 

double and triple integrals. 

10 

Unit - II 

Vector Calculus: Scalar and vector fields; vector differentiation; level 

surfaces; directional derivative; gradient of a scalar field; divergence and 

curl of a vector field; 

10 

Unit -III 
Laplacian: Line and Surface integrals; Green's theorem in a plane; 

Stoke's theorem; Gauss Divergence theorem. 

10 

Unit - IV 

Laplace Transforms:  Laplace transforms;  inverse Laplace transforms; 

Properties of Laplace transforms; Laplace transforms of unit step function, 

impulse function, periodic function; Convolution theorem. 

10 

Unit - V 

Fourier Transforms: Fourier transformation and inverse transforms - sine, 

cosine transformations and inverse transforms - simple illustrations. 

10 

Course Outcomes 

Upon successful completion of this course, candidates will be able to: 

 Analyze improper integrals 

 Evaluate multiple integrals in various coordinate systems 
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 Apply the concepts of gradient, divergence and curl to formulate engineering problems 

 Convert line integrals into surface integrals and surface integrals into volume integrals 

 Apply Laplace transforms and Fourier transforms to solve physical problems arising in 

engineering. 

 

Text Books 

1. B. S. Grewal, "Higher Engineering Mathematics", 42nd Edition, Khanna Publications, 

2019 

2. Erwin Kreyszig, "Advanced Engineering Mathematics", John Wiley and Sons, 8th Edition, 

2015. 

 

Reference Books 

1. R. K. Jain and S. R. K. Iyengar, "Advanced Engineering Mathematics", Narosa Publishing 

House, 5th Edition, 2016. 

2. George B. Thomas and Ross L. Finney, “Calculus and Analytic Geometry, Pearson, Ninth 

Edition, 2020 

3. Dennis G. Zill, “Advanced Engineering Mathematics”, Jones & Bartlett Learning, Sixth 

Edition, 2018 
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Data Science 

Course Code: BEECE1C008 

Course Title: Data Science 

Semester: II 

Credits: 4 

 

Rationale 

To learn the concepts, techniques and tools they need to deal with various facets of data science 

practice, including data collection and integration and understand the basic types of data and basic 

statistics. Also, identification of the importance of data reduction and data visualization techniques. 

 

Course Outlines 

Contents No of 

Lectures 

Unit-I 

Introduction: Definition of Data Science- Big Data and Data Science hype – and 

getting past the hype – Datafication - Current landscape of perspectives - 

Statistical Inference - Populations and samples - Statistical modeling, probability 
distributions, fitting a model – Over fitting. 

10 

Unit-II 

Data Types & Statistical Description Types of Data: Attributes and Measurement, 

What is an Attribute? The Type of an Attribute, The Different Types of Attributes, 

Describing Attributes by the Number of Values, Asymmetric Attributes, Binary 

Attribute, Nominal Attributes, Ordinal Attributes, Numeric Attributes, Discrete 

versus Continuous Attributes. Basic Statistical Descriptions of Data: Measuring 

the Central Tendency: Mean, Median, and Mode, Measuring the Dispersion of 

Data: Range, Quartiles, Variance, Standard Deviation, and Interquartile Range, 

Graphic Displays of Basic Statistical 
Descriptions of Data. 

10 

Unit-III 

Vectors: Creating and Naming Vectors, Vector Arithmetic, Vector sub setting, 

Matrices: Creating and Naming Matrices, Matrix Sub setting, Arrays, Class. 

Factors and Data Frames: Introduction to Factors: Factor Levels, Summarizing a 

Factor, Ordered Factors, Comparing Ordered Factors, Introduction to Data Frame, 

subsetting of Data Frames, Extending Data Frames, Sorting Data Frames. Lists: 

Introduction, creating a List: Creating a Named List, Accessing List Elements, 
Manipulating List Elements, Merging Lists, Converting Lists to Vectors 

10 

Unit-IV 

Conditionals and Control Flow: Relational Operators, Relational Operators and 

Vectors, Logical Operators, Logical Operators and Vectors, Conditional 
Statements.  Iterative Programming:  Introduction, While Loop, For Loop, 

Looping Over List. Functions. 

10 
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Unit-V 

Data Reduction: Overview of Data Reduction Strategies, Wavelet Transforms, 

Principal Components Analysis, Attribute Subset Selection, Regression and Log- 

Linear Models: Parametric Data Reduction, Histograms, Clustering, Sampling, 

Data Cube Aggregation. Data Visualization: Pixel-Oriented Visualization 

Techniques,  Geometric  Projection  Visualization  Techniques,  Icon-Based 

Visualization Techniques, Hierarchical Visualization Techniques, Visualizing 

Complex Data and Relations. 

10 

 

Course Outcomes 

After completion of the course, the student should be able to 

 Understand basic terms what Statistical Inference means. 

 Identify probability distributions commonly used as foundations for statistical modelling. 
Fit a model to data 

 Describe the data using various statistical measures 

 Perform data reduction and apply visualization techniques. 

Text Books 

1. Doing Data Science, Straight Talk from The Frontline. Cathy O’Neil and Rachel Schutt, 

O’Reilly, 2014 

2. Jiawei Han, Micheline Kamber and Jian Pei. Data Mining: Concepts and Techniques, 3rd ed. 

The Morgan Kaufmann Series in Data Management Systems. 

3. K G Srinivas, G M Siddesh, “Statistical programming in R”, Oxford Publications. 

 

Reference Books 

1. Introduction to Data Mining, Pang-Ning Tan, Vipin Kumar, Michael Steinbanch, Pearson 

Education. 

2. Brain S. Everitt, “A Handbook of Statistical Analysis Using R”, Second Edition, 4 LLC, 

2014. 

3. Dalgaard, Peter, “Introductory statistics with R”, Springer Science & Business Media, 2008.  
4. Paul Teetor, “R Cookbook”, O’Reilly, 2011. 
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Basic Electronics 

Course Code: BEECE1C009 

Course Title: Basic Electronics 

Semester: II 

Credits: 04 

  Rationale 

The goal of this course is to equip students with the knowledge of various types of semiconductors, 

transistors, amplifiers. Also, the course is intended to enhance their understanding about the various 

operation modes of these devices.  

Course Outlines 

Contents No. of 

Lectures 

Unit - I 

Introduction: Semiconductor Classification, Semiconductor bonds, Energy 

band description, Semiconductor types, Hall effect. Diodes: P-N junction-I/V 

characteristics, diode equivalent circuits. 

10 

Unit – II 

 Half wave and full wave rectifiers, filters, clipers, clampers, zener diodes, 

zener diode as voltage regulator, LED, photodiodes, solar cell, tunnel diodes.  

10 

Unit –III 

Transistors: BJT construction, characteristics (cb,ce,cc), load line. FET 

construction and characteristics, MOSFET construction (Depletion and 

enhancement) and characteristics. 

 

10 

Unit – IV 

Amplifiers: Single stage amplifiers, voltage gain, effect of frequency on 

Gain, multistage amplifier. 

 

10 

Unit – V 

Other Semi-conductor devices: SCR’S, Diacs, triacs, and other thyristors, 

basic theory of operation, characteristics, Theory and operation of UJT. 

 

10 

 

Course Outcomes 

 

At the end of the course, the student will be able to: 

 To learn basic concepts of Semiconductor Devices  

 Able to understand and use BJT and FET Devices.  

 To analyze and design rectifiers, clippers and clamper circuits.  

 Able to understand Zener diode as Voltage regulator. 

 Able to understand advanced semiconductor devices. 

 

Text Books 

1. Introduction Electronic Devices & Circuit Theory,11/e, 2012, Pearson: Boylestad & Nashelsky 
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2. Electronic Principles, by Albert Paul Malvino Dr. and David J. Bates, 7/e. 

 

Reference Books 

1. Integrated Electronics by Millman, Halkias and Parikh, 2/e, McGrawHill. 

2. ELECTRONICS Fundamentals and Applications by Chattopadhyay and Rakshit,15/e, New Age 

Publishers. 

3. The Art of Electronics by Paul Horowitz, Winfield Hill, 2/e, Cambridge University. 

4. Electronics - Circuits and Systems by Owen Bishop, 4/e, Elsevier. 

5. Electronics Fundamentals: Circuits, Devices & Applications by Thomas L. Floyd & David M. 

Buchla, 8/e, Pearson Education. 
 

Basic Electronics Laboratory : 

List of experiment 

1. To identify and understand various electronics components and instruments. 

2. Use of oscilloscope and function generator to measure voltage, frequency and time. 

3. To study V-I characteristics of diode. 

4. Study of half wave rectifier with and without capacitor filter. 

5. Study of full wave rectifier with and without capacitor filter. 

6.  To study bridge rectifier with or without filter. 

7. Zener diode as a voltage regulator 

8. To study clipper circuit 

9. To study clamper circuit 

10 To study different transistor configuration (CE, CB and CC) 
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Introduction to MATLAB Programming   

Course Code: BEECE1C010 

Course Title: Introduction to MATLAB Programming   

Semester: II 

Credits: 04 

  Rationale 

The goal of the course is to provide the basic knowledge of MATLAB Programming, the familiarity 

of the Data Visualization, Signal Processing, Machine learning, Deep learning, Aerospace, 5G, 

Statistics and Data Science. The course is intended to develop job-relevant skills with hands-on projects 

 

Course Outlines 

Contents No. of 

Lectures 

Unit - I 

Basics of Programming in MATLAB Variables, array, matrices, 

programming structure, Script files, Functions, Debugging programs, Loops, 

branches and control flow, Relational and logical operations. 

10 

Unit – II 

 Data visualization and plotting. Two and three dimensional graphics, 

Multiple plots, Plot properties, Differential equations, Introduction to 

SIMULINK: models, blocks, Systems and sub-systems  

10 

Unit –III 

MATLAB Optimization Toolbox: Solving linear and quadratic optimization 

problems  

10 

Unit – IV 

Introduction to Data, Signal, and Image Analysis with MATLAB, Data 

Processing and Feature Engineering with MATLAB  

10 

Unit – V 

Aerospace tool box of the MATLAB, Predictive Modeling and Machine 

Learning with MATLAB Deep  

10 

 

Course Outcomes 

At the end of the course, the student will be able to: 

 Understand the MATLAB programming 

 Understand and apply MATLAB for data visualization and platting of signals.  

 Understand SIMULINK tool box and its applications 

 Understand the applicability of  MATLAB  for signal and image processing  applications 

 Understand the applicability of  MATLAB for aerospace applications 

 

Text Books 

1. Attaway, Stormy. MATLAB: A Practical Introduction. (Boston: Elsevier, 2009) 

2. Marvin Marcus, Matrices and MATLAB: A Tutorial, Prentice Hall , 2010  
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List of experiment 

1. Study the basics function, and commands  

2. Write a program to perform the matrix operations  

3. Write a program to create the use defined functions 

4.  Write a program to study the loops  

5. Write a program to study conditional statements  

6. Write a program to study the different plotting function  

7. Write a program for the addition of the noise in image using  MATLAB  in-built function  

8. Write a Matlab program to rotate an image 180 degrees clockwise without using function 
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Professional Communication 

Course Code: BEECE1C011 

Course Title: Professional Communication 

Semester: II 

Credits: 04 

Rationale 

The goal of this course is to equip students with the necessary skills to listen, read, write, and speak 

so as to comprehend and successfully convey any idea, technical or otherwise, as well as give them 

the necessary polish to become persuasive communicators. 

Course Outlines 
 

Contents No. of 

Lectures 

Unit-I 

Use of language in communication: Significance of technical communication 

Vocabulary Development: technical vocabulary, vocabulary used in formal 

letters/emails and reports, sequence words, misspelled words, compound words, 

finding suitable synonyms, paraphrasing, verbal analogies. Language Development: 

subject-verb agreement, personal passive voice, numerical adjectives, embedded 

sentences, clauses, conditionals, reported speech, active/passive voice. 

Technology-based communication: Effective email messages, slide presentations, 

editing skills using software. Modern day research and study skills: search engines, 

repositories, forums such as Git Hub, Stack Exchange, OSS communities 
(MOOC, SWAYAM, NPTEL), and Quora; Plagiarism. 

10 

Unit - II 

Reading, Comprehension, and Summarizing: Reading styles, speed, valuation, 

critical reading, reading and comprehending shorter and longer technical articles 

from journals, newspapers, identifying the various transitions in a text, SQ3R 

method, PQRST method, speed reading. Comprehension: techniques, 

understanding textbooks, marking and underlining, Note-taking: recognizing non- 
verbal cues. 

10 

Unit -III 

Oral Presentation: Voice modulation, tone, describing a process, Presentation Skills: 

Oral presentation and public speaking skills, business presentations, Preparation: 

organizing the material, self-Introduction, introducing the topic, answering 

questions, individual presentation practice, presenting visuals effectively. Debate 

and Group Discussions: introduction to Group Discussion (GD), differences 

between GD and debate; participating GD, understanding GD, brainstorming the 

topic, questioning and clarifying, GD strategies, activities to 
improve GD skills. 

10 
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Unit - IV 

Listening and Interview Skills Listening: Active and Passive listening, listening: 
for general content, to fill up information, intensive listening, for specific 

10 

information, to answer, and to understand. Developing effective listening skills, 

barriers to effective listening, listening to longer technical talks, listening to 

classroom lectures, talks on engineering /technology, listening to documentaries and 

making notes, TED talks. Interview Skills: types of interviews, successful 

interviews, interview etiquette, dress code, body language, telephone/online 

(skype) interviews, one-to-one interview & panel interview, FAQs related to job 

interviews. 

 

Unit - V 

Formal writing: Technical Writing: differences between technical and literary style. 

Letter Writing (formal, informal and semi formal), Job applications, Minute 

preparation, CV preparation (differences between Bio-Data, CV and Resume), and 

Reports. Elements of style, Common Errors in Writing: describing a process, use of 

sequence words, Statements of Purpose, Instructions, Checklists. Analytical and 

issue-based Essays and Report Writing: basics of report writing; Referencing Style 

(IEEE Format), structure of a report; types of reports, references, 
bibliography. 

10 

Course Outcomes 

After the completion of the course the student will be able to: 

 Develop vocabulary and language skills relevant to engineering as a profession. 

 Analyze, interpret and effectively summarize a variety of textual content. 

 Create effective technical presentations . 

 Discuss a given technical/non-technical topic in a group setting and arrive at 

generalizations/consensus. 

 Identify drawbacks in listening patterns and apply listening techniques for specific needs. 

 Create professional and technical documents that are clear and adhering to all the 

necessary conventions 

 

Text books 

1. The Ace of Soft Skills: Attitude, Communication and Etiquette for Success, Pearson 

Education; 1 edition, 2013. 

2. Anand Ganguly, “Success in Interview”, RPH, 5th Edition, 2016. 

3. Raman Sharma, “Technical Communications”, Oxford Publication, London, 2004. 

 

Reference books 

1. English for Engineers and Technologists (Combined edition, Vol. 1 and 2), Orient 

Blackswan 2010. 

2. Meenakshi Raman and Sangeetha Sharma,”Technical Communication: Principles and 

Practice”, 2nd Edition, Oxford University Press, 2011 

3. Stephen E. Lucas, "The Art of Public Speaking", 10th Edition; McGraw Hill Education, 
2012. 

4. Ashraf Rizvi, "Effective Technical Communication", 2nd Edition, McGraw Hill 



Central University of Jammu 
                                             Rahya-Suchani (Bagla) District Samba – 181143, Jammu (J&K) 

               Department of Electronics and Communication Engineering 
 ================================================================================ 

 

Education, 2017. 

5. William Strunk Jr. & E.B. White, "The Elements of Style", 4th Edition, Pearson, 1999. 

6. David F. Beer and David McMurrey, Guide to writing as an Engineer, John Willey. New 
York, 2004. 

7. Goodheart-Willcox, "Professional Communication", First Edition , 2017. 
8. Training in Interpersonal Skills: Tips for Managing People at Work, Pearson Education, 

India, 6 edition, 2015. 

 

Language laboratory 
1. Written: Letter writing, CV writing, Attending a meeting and Minute Preparation, Vocabulary 

Building. 

2. Spoken: Phonetics, MMFS (Multimedia Feedback System), Mirroring, Elevator Pitch, telephone 

etiquette, qualities of a good presentation with emphasis on body language and use of visual aids. 
3. Listening: Exercises based on audio materials like radio and podcasts. Listening to Song. practice 

and exercises. 

4. Reading: Speed reading, Reading with the help of Audio Visual Aids, Reading Comprehension 

Skills. 

9. Mock interview and Debate/Group Discussion: concepts, types, Do’s and don’ts- intensive 

practice 
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Rights, Responsibilities, Law, and Constitution 
 

Course Code: BEECE1C013 

Course Title: Rights, Responsibilities, Law, and Constitution 

Semester: II 

Credits: N/A 

Rationale 

This course introduces students to the rights, responsibilities, and law under Constitution of India. 

It begins by providing an overview of the history of the making of Indian Constitution. It then 

discusses the preamble and the basic structures of the Constitution. The fundamental rights, duties 

and the directive principles of state policy will be discussed thoroughly. 

Course Outlines 

Contents No. of 
Lectures 

Unit - I 
Introduction to Indian Constitution: Preamble of Indian Constitution, Meaning of 

the constitution law and constitutionalism, Historical perspective of the Constitution 

of India. 

10 

Unit - II 

Scheme of the Fundamental Rights, The scheme of fundamental duties and its 

legal status, The Directive Principles of the State Policy – its importance and 

implementation, Federal structure and distribution of legislative and financial 

powers between union and the states, Parliamentary form of the government in 

Indian, The constitution power and the status of the President of India. 

10 

Unit -III 
Emergency provisions- National Emergency, President Rule, Financial Emergency, 

Local  Self  Government  -  Constitutional  Scheme  in  India,  Scheme  of  the 

Fundamental Rights to Equality, Freedom under Article 19, Scope of the Rights to 
Life and Personal Liberty under Article 21. 

10 

Course Outcomes 

At the end of the course, the student will be able to: 

 Understand the meaning of constitution. 

 Make students aware about fundamental rights and duties. 

 Make students aware about directive principles of state policy. 

 Make students aware about Article 19 and 21 of the Indian Constitution. 

Text Books 

1. Indian Polity by M. Laxmikanth 

2. Indian Constitutional Law by M.P. Jain 

Reference Books 

1. Introduction to the Constitution of India by DD Basu 

2. The Constitution of India for Children by Subhadra Sen Gupta 
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SEMESTER II 

ECE-Avionics 
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Engineering Mathematics-II 
 

Course Code: BEECA1C007 

Course Title: Engineering Mathematics-II 

Semester: II 

Credits: 04 

Rationale 

To familiarize with the important tools and theorems of integral calculus and transforms essential 

in all the branches of engineering. It will also develop the in-depth knowledge of types and 

operations on vector calculus, laplace and fourier transforms. 

Course Outlines 
 

Contents No. of 
Lectures 

Unit - I 

Integral Calculus: Convergence of improper integrals; Beta and Gamma 

integrals; Differentiation under integral sign; Double and Triple integrals 

- computation of surface areas and volumes; change of variables in 

double and triple integrals. 

10 

Unit - II 

Vector Calculus: Scalar and vector fields; vector differentiation; level 

surfaces; directional derivative; gradient of a scalar field; divergence and 

curl of a vector field; 

10 

Unit -III 
Laplacian: Line and Surface integrals; Green's theorem in a plane; 

Stoke's theorem; Gauss Divergence theorem. 

10 

Unit - IV 

Laplace Transforms:  Laplace transforms;  inverse Laplace transforms; 

Properties of Laplace transforms; Laplace transforms of unit step function, 

impulse function, periodic function; Convolution theorem. 

10 

Unit - V 

Fourier Transforms: Fourier transformation and inverse transforms - sine, 

cosine transformations and inverse transforms - simple illustrations. 

10 

Course Outcomes 

Upon successful completion of this course, candidates will be able to: 

 Analyze improper integrals 

 Evaluate multiple integrals in various coordinate systems 
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 Apply the concepts of gradient, divergence and curl to formulate engineering problems 

 Convert line integrals into surface integrals and surface integrals into volume integrals 

 Apply Laplace transforms and Fourier transforms to solve physical problems arising in 

engineering. 

 

Text Books 

3. B. S. Grewal, "Higher Engineering Mathematics", 42nd Edition, Khanna Publications, 

2019 

4. Erwin Kreyszig, "Advanced Engineering Mathematics", John Wiley and Sons, 8th Edition, 

2015. 

 

Reference Books 

4. R. K. Jain and S. R. K. Iyengar, "Advanced Engineering Mathematics", Narosa Publishing 

House, 5th Edition, 2016. 

5. George B. Thomas and Ross L. Finney, “Calculus and Analytic Geometry, Pearson, Ninth 

Edition, 2020 

6. Dennis G. Zill, “Advanced Engineering Mathematics”, Jones & Bartlett Learning, Sixth 

Edition, 2018 
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Data Science 

Course Code: BEECA1C008 

Course Title: Data Science 

Semester: II 

Credits: 4 

Rationale 

To learn the concepts, techniques and tools they need to deal with various facets of data science 

practice, including data collection and integration and understand the basic types of data and basic 

statistics. Also, identification of the importance of data reduction and data visualization techniques. 

 

Course Outlines 

Contents No of 

Lectures 

Unit-I 

Introduction: Definition of Data Science- Big Data and Data Science hype – and 

getting past the hype – Datafication - Current landscape of perspectives - 

Statistical Inference - Populations and samples - Statistical modeling, probability 
distributions, fitting a model – Over fitting. 

10 

Unit-II 

Data Types & Statistical Description Types of Data: Attributes and Measurement, 

What is an Attribute? The Type of an Attribute, The Different Types of Attributes, 

Describing Attributes by the Number of Values, Asymmetric Attributes, Binary 

Attribute, Nominal Attributes, Ordinal Attributes, Numeric Attributes, Discrete 

versus Continuous Attributes. Basic Statistical Descriptions of Data: Measuring 

the Central Tendency: Mean, Median, and Mode, Measuring the Dispersion of 

Data: Range, Quartiles, Variance, Standard Deviation, and Interquartile Range, 

Graphic Displays of Basic Statistical 
Descriptions of Data. 

10 

Unit-III 

Vectors: Creating and Naming Vectors, Vector Arithmetic, Vector sub setting, 

Matrices: Creating and Naming Matrices, Matrix Sub setting, Arrays, Class. 

Factors and Data Frames: Introduction to Factors: Factor Levels, Summarizing a 

Factor, Ordered Factors, Comparing Ordered Factors, Introduction to Data Frame, 

subsetting of Data Frames, Extending Data Frames, Sorting Data Frames. Lists: 

Introduction, creating a List: Creating a Named List, Accessing List Elements, 
Manipulating List Elements, Merging Lists, Converting Lists to Vectors 

10 

Unit-IV 

Conditionals and Control Flow: Relational Operators, Relational Operators and 

Vectors, Logical Operators, Logical Operators and Vectors, Conditional 

Statements.  Iterative Programming:  Introduction, While Loop, For Loop, 
Looping Over List. Functions. 

10 
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Unit-V 

Data Reduction: Overview of Data Reduction Strategies, Wavelet Transforms, 

Principal Components Analysis, Attribute Subset Selection, Regression and Log- 

Linear Models: Parametric Data Reduction, Histograms, Clustering, Sampling, 

Data Cube Aggregation. Data Visualization: Pixel-Oriented Visualization 

Techniques,  Geometric  Projection  Visualization  Techniques,  Icon-Based 

Visualization Techniques, Hierarchical Visualization Techniques, Visualizing 

Complex Data and Relations. 

10 

 

Course Outcomes 

After completion of the course, the student should be able to 

 Understand basic terms what Statistical Inference means. 

 Identify probability distributions commonly used as foundations for statistical modelling. 
Fit a model to data 

 Describe the data using various statistical measures 

 Perform data reduction and apply visualization techniques. 

Text Books 

4. Doing Data Science, Straight Talk from The Frontline. Cathy O’Neil and Rachel Schutt, 

O’Reilly, 2014 

5. Jiawei Han, Micheline Kamber and Jian Pei. Data Mining: Concepts and Techniques, 3rd ed. 

The Morgan Kaufmann Series in Data Management Systems. 

6. K G Srinivas, G M Siddesh, “Statistical programming in R”, Oxford Publications. 

 

Reference Books 

5. Introduction to Data Mining, Pang-Ning Tan, Vipin Kumar, Michael Steinbanch, Pearson 

Education. 

6. Brain S. Everitt, “A Handbook of Statistical Analysis Using R”, Second Edition, 4 LLC, 

2014. 

7. Dalgaard, Peter, “Introductory statistics with R”, Springer Science & Business Media, 2008.  
8. Paul Teetor, “R Cookbook”, O’Reilly, 2011. 
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Basic Electronics 

Course Code: BEECA1C009 

Course Title: Basic Electronics 

Semester: II 

Credits: 04 

  Rationale 

The goal of this course is to equip students with the knowledge of various types of semiconductors, 

transistors, amplifiers. Also, the course is intended to enhance their understanding about the various 

operation modes of these devices.  

Course Outlines 

Contents No. of 

Lectures 

Unit - I 

Introduction: Semiconductor Classification, Semiconductor bonds, Energy 

band description, Semiconductor types, Hall effect. Diodes: P-N junction-I/V 

characteristics, diode equivalent circuits. 

10 

Unit – II 

 Half wave and full wave rectifiers, filters, clipers, clampers, zener diodes, 

zener diode as voltage regulator, LED, photodiodes, solar cell, tunnel diodes.  

10 

Unit –III 

Transistors: BJT construction, characteristics (cb,ce,cc), load line. FET 

construction and characteristics, MOSFET construction (Depletion and 

enhancement) and characteristics. 

 

10 

Unit – IV 

Amplifiers: Single stage amplifiers, voltage gain, effect of frequency on 

Gain, multistage amplifier. 

 

10 

Unit – V 

Other Semi-conductor devices: SCR’S, Diacs, triacs, and other thyristors, 

basic theory of operation, characteristics, Theory and operation of UJT. 

 

10 

 

Course Outcomes 

 

At the end of the course, the student will be able to: 

 To learn basic concepts of Semiconductor Devices  

 Able to understand and use BJT and FET Devices.  

 To analyze and design rectifiers, clippers and clamper circuits.  

 Able to understand Zener diode as Voltage regulator. 

 Able to understand advanced semiconductor devices. 

 

Text Books 

3. Introduction Electronic Devices & Circuit Theory,11/e, 2012, Pearson: Boylestad & Nashelsky 
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4. Electronic Principles, by Albert Paul Malvino Dr. and David J. Bates, 7/e. 

 

Reference Books 

6. Integrated Electronics by Millman, Halkias and Parikh, 2/e, McGrawHill. 

7. ELECTRONICS Fundamentals and Applications by Chattopadhyay and Rakshit,15/e, New Age 

Publishers. 

8. The Art of Electronics by Paul Horowitz, Winfield Hill, 2/e, Cambridge University. 

9. Electronics - Circuits and Systems by Owen Bishop, 4/e, Elsevier. 

10. Electronics Fundamentals: Circuits, Devices & Applications by Thomas L. Floyd & David M. 

Buchla, 8/e, Pearson Education. 
 

Basic Electronics Laboratory : 

List of experiment 

1. To identify and understand various electronics components and instruments. 

2. Use of oscilloscope and function generator to measure voltage, frequency and time. 

3. To study V-I characteristics of diode. 

4. Study of half wave rectifier with and without capacitor filter. 

5. Study of full wave rectifier with and without capacitor filter. 

6.  To study bridge rectifier with or without filter. 

7. Zener diode as a voltage regulator 

8. To study clipper circuit 

9. To study clamper circuit 

10 To study different transistor configuration (CE, CB and CC) 
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Introduction to MATLAB Programming   

Course Code: BEECA1C010 

Course Title: Introduction to MATLAB Programming   

Semester: II 

Credits: 04 

  Rationale 

The goal of the course is to provide the basic knowledge of MATLAB Programming, the familiarity 

of the Data Visualization, Signal Processing, Machine learning, Deep learning, Aerospace, 5G, 

Statistics and Data Science. The course is intended to develop job-relevant skills with hands-on projects 

 

Course Outlines 

Contents No. of 

Lectures 

Unit - I 

Basics of Programming in MATLAB Variables, array, matrices, 

programming structure, Script files, Functions, Debugging programs, Loops, 

branches and control flow, Relational and logical operations. 

10 

Unit – II 

 Data visualization and plotting. Two and three dimensional graphics, 

Multiple plots, Plot properties, Differential equations, Introduction to 

SIMULINK: models, blocks, Systems and sub-systems  

10 

Unit –III 

MATLAB Optimization Toolbox: Solving linear and quadratic optimization 

problems  

10 

Unit – IV 

Introduction to Data, Signal, and Image Analysis with MATLAB, Data 

Processing and Feature Engineering with MATLAB  

10 

Unit – V 

Aerospace tool box of the MATLAB, Predictive Modeling and Machine 

Learning with MATLAB Deep  

10 

 

Course Outcomes 

At the end of the course, the student will be able to: 

 Understand the MATLAB programming 

 Understand and apply MATLAB for data visualization and platting of signals.  

 Understand SIMULINK tool box and its applications 

 Understand the applicability of  MATLAB  for signal and image processing  applications 

 Understand the applicability of  MATLAB for aerospace applications 

 

Text Books 

3. Attaway, Stormy. MATLAB: A Practical Introduction. (Boston: Elsevier, 2009) 

4. Marvin Marcus, Matrices and MATLAB: A Tutorial, Prentice Hall , 2010  
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List of experiment 

9. Study the basics function, and commands  

10. Write a program to perform the matrix operations  

11. Write a program to create the use defined functions 

12.  Write a program to study the loops  

13. Write a program to study conditional statements  

14. Write a program to study the different plotting function  

15. Write a program for the addition of the noise in image using  MATLAB  in-built function  

16. Write a Matlab program to rotate an image 180 degrees clockwise without using function 
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Professional Communication 

Course Code: BEECA1C011 

Course Title: Professional Communication 

Semester: II 

Credits: 04 

Rationale 

The goal of this course is to equip students with the necessary skills to listen, read, write, and speak 

so as to comprehend and successfully convey any idea, technical or otherwise, as well as give them 

the necessary polish to become persuasive communicators. 

Course Outlines 
 

Contents No. of 

Lectures 

Unit-I 

Use of language in communication: Significance of technical communication 

Vocabulary Development: technical vocabulary, vocabulary used in formal 

letters/emails and reports, sequence words, misspelled words, compound words, 

finding suitable synonyms, paraphrasing, verbal analogies. Language Development: 

subject-verb agreement, personal passive voice, numerical adjectives, embedded 

sentences, clauses, conditionals, reported speech, active/passive voice. 

Technology-based communication: Effective email messages, slide presentations, 

editing skills using software. Modern day research and study skills: search engines, 

repositories, forums such as Git Hub, Stack Exchange, OSS communities 
(MOOC, SWAYAM, NPTEL), and Quora; Plagiarism. 

10 

Unit - II 

Reading, Comprehension, and Summarizing: Reading styles, speed, valuation, 

critical reading, reading and comprehending shorter and longer technical articles 

from journals, newspapers, identifying the various transitions in a text, SQ3R 

method, PQRST method, speed reading. Comprehension: techniques, 

understanding textbooks, marking and underlining, Note-taking: recognizing non- 
verbal cues. 

10 

Unit -III 

Oral Presentation: Voice modulation, tone, describing a process, Presentation Skills: 

Oral presentation and public speaking skills, business presentations, Preparation: 

organizing the material, self-Introduction, introducing the topic, answering 

questions, individual presentation practice, presenting visuals effectively. Debate 

and Group Discussions: introduction to Group Discussion (GD), differences 

between GD and debate; participating GD, understanding GD, brainstorming the 

topic, questioning and clarifying, GD strategies, activities to 
improve GD skills. 

10 
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Unit - IV 

Listening and Interview Skills Listening: Active and Passive listening, listening: 
for general content, to fill up information, intensive listening, for specific 

10 

information, to answer, and to understand. Developing effective listening skills, 

barriers to effective listening, listening to longer technical talks, listening to 

classroom lectures, talks on engineering /technology, listening to documentaries and 

making notes, TED talks. Interview Skills: types of interviews, successful 

interviews, interview etiquette, dress code, body language, telephone/online 

(skype) interviews, one-to-one interview & panel interview, FAQs related to job 

interviews. 

 

Unit - V 

Formal writing: Technical Writing: differences between technical and literary style. 

Letter Writing (formal, informal and semi formal), Job applications, Minute 

preparation, CV preparation (differences between Bio-Data, CV and Resume), and 

Reports. Elements of style, Common Errors in Writing: describing a process, use of 

sequence words, Statements of Purpose, Instructions, Checklists. Analytical and 

issue-based Essays and Report Writing: basics of report writing; Referencing Style 

(IEEE Format), structure of a report; types of reports, references, 
bibliography. 

10 

Course Outcomes 

After the completion of the course the student will be able to: 

 Develop vocabulary and language skills relevant to engineering as a profession. 

 Analyze, interpret and effectively summarize a variety of textual content. 

 Create effective technical presentations . 

 Discuss a given technical/non-technical topic in a group setting and arrive at 

generalizations/consensus. 

 Identify drawbacks in listening patterns and apply listening techniques for specific needs. 

 Create professional and technical documents that are clear and adhering to all the 

necessary conventions 

 

Text books 

1. The Ace of Soft Skills: Attitude, Communication and Etiquette for Success, Pearson 

Education; 1 edition, 2013. 

2. Anand Ganguly, “Success in Interview”, RPH, 5th Edition, 2016. 

3. Raman Sharma, “Technical Communications”, Oxford Publication, London, 2004. 

 

Reference books 

10. English for Engineers and Technologists (Combined edition, Vol. 1 and 2), Orient 

Blackswan 2010. 

11. Meenakshi Raman and Sangeetha Sharma,”Technical Communication: Principles and 

Practice”, 2nd Edition, Oxford University Press, 2011 

12. Stephen E. Lucas, "The Art of Public Speaking", 10th Edition; McGraw Hill Education, 
2012. 

13. Ashraf Rizvi, "Effective Technical Communication", 2nd Edition, McGraw Hill 
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Education, 2017. 

14. William Strunk Jr. & E.B. White, "The Elements of Style", 4th Edition, Pearson, 1999. 

15. David F. Beer and David McMurrey, Guide to writing as an Engineer, John Willey. New 
York, 2004. 

16. Goodheart-Willcox, "Professional Communication", First Edition , 2017. 
17. Training in Interpersonal Skills: Tips for Managing People at Work, Pearson Education, 

India, 6 edition, 2015. 

 

Language laboratory 
5. Written: Letter writing, CV writing, Attending a meeting and Minute Preparation, Vocabulary 

Building. 

6. Spoken: Phonetics, MMFS (Multimedia Feedback System), Mirroring, Elevator Pitch, telephone 

etiquette, qualities of a good presentation with emphasis on body language and use of visual aids. 
7. Listening: Exercises based on audio materials like radio and podcasts. Listening to Song. practice 

and exercises. 

8. Reading: Speed reading, Reading with the help of Audio Visual Aids, Reading Comprehension 

Skills. 

18. Mock interview and Debate/Group Discussion: concepts, types, Do’s and don’ts- intensive 

practice 
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Rights, Responsibilities, Law, and Constitution 
 

Course Code: BEECA1C013 

Course Title: Rights, Responsibilities, Law, and Constitution 

Semester: II 

Credits: N/A 

Rationale 

This course introduces students to the rights, responsibilities, and law under Constitution of India. 

It begins by providing an overview of the history of the making of Indian Constitution. It then 

discusses the preamble and the basic structures of the Constitution. The fundamental rights, duties 

and the directive principles of state policy will be discussed thoroughly. 

Course Outlines 

Contents No. of 
Lectures 

Unit - I 
Introduction to Indian Constitution: Preamble of Indian Constitution, Meaning of 

the constitution law and constitutionalism, Historical perspective of the Constitution 

of India. 

10 

Unit - II 

Scheme of the Fundamental Rights, The scheme of fundamental duties and its 

legal status, The Directive Principles of the State Policy – its importance and 

implementation, Federal structure and distribution of legislative and financial 

powers between union and the states, Parliamentary form of the government in 

Indian, The constitution power and the status of the President of India. 

10 

Unit -III 
Emergency provisions- National Emergency, President Rule, Financial Emergency, 

Local  Self  Government  -  Constitutional  Scheme  in  India,  Scheme  of  the 

Fundamental Rights to Equality, Freedom under Article 19, Scope of the Rights to 
Life and Personal Liberty under Article 21. 

10 

Course Outcomes 

At the end of the course, the student will be able to: 

 Understand the meaning of constitution. 

 Make students aware about fundamental rights and duties. 

 Make students aware about directive principles of state policy. 

 Make students aware about Article 19 and 21 of the Indian Constitution. 

Text Books 

3. Indian Polity by M. Laxmikanth 

4. Indian Constitutional Law by M.P. Jain 

Reference Books 

3. Introduction to the Constitution of India by DD Basu 

4. The Constitution of India for Children by Subhadra Sen Gupta 
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Analog Communication 
Course Code: BEECE2C001 

Course Title: Analog Communication  

Semester: III 

Credits: 04 

Rationale 

To provide a detailed treatment of analysis in communication system such as fourier transform, 

modulation and demodulation techniques. 

Course Outlines 

Contents No. of 

Lectures 

Unit - I 

Signals, Fourier Series, Complex Fourier Spectrum, Fourier Transform, 

Convolution, Parseval's Theorem, Linear Systems. 

08 

Unit - II 

Analog Modulation: Concept Of Modulation, Amplitude modulation: Double-

Sideband Suppressed Carrier, Double-Sideband Full Carrier, Single Sideband 

and vestigial sideband modulation. 

08 

Unit -III 

Demodulation: Carrier Recovery in AM, coherent Demodulation, Envelope 

Detector, Square-Law Demodulator; Integrated Circuit Modulators And 

Demodulators, Superheterodyne Receiver. 

08 

Unit - IV 

Angle Modulation: Frequency Modulation, Phase Modulation, Narrow Band 

Angle Modulation, Wideband FM, Modulators, Demodulators. 

08 

Unit - V 

Broadcast FM And Stereo, QAM; Effects Of Noise in Analog Modulation 

Systems. Sampling, Pulse amplitude modulation, pulse width modulation, 

pulse position modulation, PCM. 

08 

Course Outcomes 

Upon successful completion of this course, candidates will be able to:  

 Able to understand basic concept of signals and Fourier transform. 

 Able to learn amplitude modulation and angle modulation. 

 Able to learn the concept of demodulation. 

 Able to learn the concept of noise analysis, sampling, pulse width modulation, PCM. 
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Text Books 

1. J. G. Proakis and M. Salehi, “Fundamentals of Communication Systems,” Prentice Hall, 2004. 

2. S. Haykin, “Communication Systems,” John Wiley & Sons, 5th Ed., 2009. 

 

Reference Books 

1. B.P. Lathi and Z. Ding, “Modern Digital and Analog Communication Systems,” 4th Ed., Oxford 

University Press, 2009. 

2. Louis E. Frenzel, “Principles of Electonic Communication Systems,” 3rd Ed., Tata McGraw-

Hill, 2008. 

3. Dennis Roddy and John Coolen, “Electronic Communications,” 4th Ed., Pearson, 2008. 
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Analog Communication Lab 
Course Code: BEECE2C001P 

Course Title:  Analog Communication Lab 

Semester: III 

Credits: 01 

 

Course Outlines 

 

 To study and calculate the modulation index of AM wave 

 To study the demodulation of AM wave and find out modulation frequency 

 To study and observe frequency modulation 

 Study of various FM receivers 

 Study of modulation and detection of single side band modulation. 

 To find the selectivity & sensitivity of the AM receiver 

 To find and plot the fidelity of the AM receiver. 

 Study of various AM receivers 

 To study the sample and hold process. 

 To study PAM and its demodulation 

 To study PWM and its demodulation 

 Study of 3 –band superhetrodyne receiver. 

 Noise power spectral density measurement 
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Python Programming 
Course Code: BEECE2C002 

Course Title: Python Programming  

Semester: III 

Credits: 03 

Rationale 

Python programming course is designed to provide students with a strong foundation in programming, 

emphasizing practical skills and real-world applications. Python is very easy to use, powerful, and 

versatile. It has become the language of choice for many developers. Python is easy for beginners to 

learn and widely utilized in various domain. 

Course Outlines 

Contents No. of 

Lectures 

Unit - I 

Introduction to Python Programming: Introduction to importance of IDEs like 

Spyder (Anaconda)/PyCharm and Python shell. Python keyword and 

Identifiers, Indentation, Comments, Data Types and associated Operations in 

Python: comparison, arithmetic, logical, Boolean, bitwise, assignment, 

Control statements: if-else, loops (for, while). 

 

8 

Unit – II 

Data Structures in Python: Lists: Basic list operations, replacing, inserting, 

removing an element; Searching and sorting a list, Methods of list objects, 

Using lists as Stacks and Queues, and nested list. 

Tuple and basic operations, Set and basic operations, Difference between list 

and tuple. Dictionary - adding and removing keys, accessing and replacing 

values, traversing dictionaries, String manipulations: subscript operator, 

indexing, slicing a string, conversion between various data types. 

8 

Unit -III 

File Handling - Reading keyboard input, opening and closing file, read, write 

and append mode, create and read a text file, Looping over a file object, 

writing on a file, splitting lines in a text file, Renaming and deleting files.  

Exception Handling - Exceptions, need for exception handling, raising an 

exception, try and except, try, except and else clause; try and finally. 

8 

Unit - IV 

Object Oriented Programming: Basics of Object oriented programming: Class 

8 



Central University of Jammu 
                                             Rahya-Suchani (Bagla) District Samba – 181143, Jammu (J&K) 

               Department of Electronics and Communication Engineering 
 ================================================================================ 

 

and Object. Defining variables and functions inside class. Creating objects, 

Inheritance, Multiple and Multi Level Inheritance, Function over-riding, the 

concept of composing objects of a different class in an object, problems on 

object composition. 

GUI creation in Python: GUI creation using Python’s GUI package like 

tkinter. Creating labels, buttons, entry (textbox), combobox, checkbutton, 

radiobutton, scrolledText (textarea), spinbox, progressbar, menubar, 

filedialog, tabs etc. 

Unit – V 

Data visualization in Python: Scatter plot, Line plot, Bar plot, Histogram, Box 

plot, Pair plot. 

Case study on Regression, Classification, Clustering using Data Science 

algorithm on real life datasets. 

8 

Course Outcomes  

Upon successful completion of this course, candidates will be able to:  

 To implement Python code to solve simple to moderately complex problems. 

 To develop strong problem-solving skills by identifying issues, devising algorithms, and 

implementing solutions in Python. 

  To work with various data structures in Python, including lists, tuples, dictionaries, and sets. 

 To understand the principles of object-oriented programming in python including classes, 

objects, inheritance, encapsulation, and polymorphism. 

 To create Graphical User Interface (GUI) in Python. 

 

Text Books/ Reference books 

1. Paul Deitel and Harvey Deitel, “Python for Programmers”, Pearson Education, 1st Edition, 

2021. 

2. Allen B. Downey, “Think Python : How to Think like a Computer Scientist”, 2nd Edition, 

O’Reilly Publishers, 2016. 

3. Karl Beecher, “Computational Thinking: A Beginner’s Guide to Problem Solving and 

Programming”, 1st Edition, BCS Learning & Development Limited, 2017. 
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Python Programming Lab 
Course Code: BEECE2C002P 

Course Title: Python Programming Lab 

Semester: III 

Credits: 02 

Rationale 

Students will be able to learn and practice basic python programming. Students can expand their skillset 

by learning and solving basic problems in python. Python is very easy to use, powerful, and versatile. 

It has become the language of choice for many developers. Python is easy for beginners to learn and 

widely utilized in many scientific areas. 

List of practical  

1. Programs using simple statements and expressions.  

2. Programs using Conditionals and Iterative loops. (Number series, Number Patterns, pyramid 

pattern) 

3. Programs using inbuilt math Functions.  

4. Programs on String manipulations: subscript operator, indexing, slicing a string etc. 

5. Program to demonstrate use of List in Python with their inbuilt functions. 

6. Program to demonstrate use of Dictionary in Python with their inbuilt functions. 

7. Program to demonstrate use of Set in Python with their inbuilt functions. 

8. Program to demonstrate use of Tuple in Python with their inbuilt functions. 

9. Program to read files and perform exploratory analysis on data using Pandas module.  

10. Programs on basic operations on array and matrices using Numpy module. 

11. Programs on data visualization using Matplotlib module for Scatter plot, Line plot, Bar plot, 

Histogram, Box plot, Pair plot. 

12. Programs on File Handling for reading, writing and appending text files . 

13. Programs on Exception Handling using try, catch block. 

14. Programs on classes and objects. 

15. Programs on inheritance. 

16. Programs on polymorphism 

17. Program to make a GUI to take input from user, perform operations and display. 

18. Programs on regression using data science algorithms on real life dataset.   

19. Programs on classification using data science algorithms on real life dataset.  

20. Programs on clustering using data science algorithms on real life dataset. 

 

Course Outcomes  

Upon successful completion of this course, candidates will be able to:  

 

 Develop algorithmic solutions to simple computational and business problems 

 Develop and execute simple Python programs. 
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 Implement programs in Python using conditionals and loops for solving problems. 

 Deploy functions to decompose a Python program. 

 Process compound data using Python data structures. 

 Apply object oriented features in developing programs to solve real world problems. 

 Utilize Python packages in developing software applications.  

 Develop simple GUI interfaces and to understand the event-based GUI handling principles in 

python.  

 

 

 

Text Books/ Reference books 
4. Paul Deitel and Harvey Deitel, “Python for Programmers”, Pearson Education, 1st Edition, 

2021. 

5. Allen B. Downey, “Think Python : How to Think like a Computer Scientist”, 2nd Edition, 

O’Reilly Publishers, 2016. 

6. Karl Beecher, “Computational Thinking: A Beginner’s Guide to Problem Solving and 

Programming”, 1st Edition, BCS Learning & Development Limited, 2017. 
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Analog Electronic Circuits 
Course Code: BEECE2C003 

Course Title: Analog Electronic Circuits 

Semester: III 

Credits: 03 

Rationale 

 

To acquaint the students with the fundamental principles of operation and design of analog 

circuit building blocks and their use in analog circuit design 

Course Outlines 
 

Contents No. of 

Lectures 

Unit - I 

Discrete Circuits: Biasing and Design of BJT (CE, CB, and CC) and FET (CS, 

CG, and CD)Amplifiers, bias stability, various configurations (such as CE/CS, 

CB/CG, CC/CD) and their features. Small-Signal Equivalent Circuits: Diode, 

BJT, and FET; Review of      large signal I-V relations, transconductance, output 

resistance, device capacitances, transit frequency 

8 

Unit - II 

Introduction to Op-amps: Block diagram of a typical Op-Amp, Schematic 

symbol, Characteristics and performance parameters of ideal Op-Amp, Open loop 

configurations: Differential, Inverting & Non Inverting. Practical Op-Amp: offset 

voltage analysis and compensation, input bias and offset current analysis and 

compensation, Change in Input offset voltage and Input offset current with time, 

Temperature and supply voltage, Common mode configuration and Common 

mode rejection Ratio, Frequency response, slew rate 

 

8 

Unit - III 

Op-amp Applications: DC and AC amplifiers, Peaking amplifiers, Summing, 

Scaling and Averaging amplifiers, Differential amplifier, Instrumentation 

amplifiers, V to I and I to V converters, Differentiator and integrator, A to D and 

D to A converters, Log and antilog amplifiers, Sample and hold circuits, 

Active Filters: Low pass, high pass, band pass and band stop, design guidelines. 

Schmitt trigger and its applications. 
 

8 
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Unit - IV 

High frequency transistor models, frequency response of single stage and 

multistage amplifiers, cascode amplifier. Various classes of operation (Class A, 

B, AB, C etc.), their power efficiency and linearity issues. Feedback topologies: 

Voltage series, current series, voltage shunt, current shunt, effect of feedback on 

gain, bandwidth etc., calculation with practical circuits, concept of stability, gain 

margin and phase margin. 

 

10 

Unit – V 

Oscillators : Review of the basic concept, Barkhausen criterion, RC oscillators 

(phase shift, Wien bridge etc.), LC oscillators (Hartley, Colpitt, Clapp etc.), non-

sinusoidal oscillators. 

 Specialized ICs: Phase Locked Loop- Operating principles and applications,  
555 Timer- its applications as Monostable and Astable multivibrators. 

8 

Course Outcomes 
 

Upon successful completion of this course, candidates will be able to: 
 

 Learn and able to apply small signal BJT and FET analysis 

 Analyze and learn the basic concept of operational amplifiers and its applications 

 Understand the basic concept of frequency response of amplifiers 

 Learn and understand the use of feedback amplifiers 

 Learn and understand the use of oscillators and specialized ICs 

Text Books/ Reference Books 
 

1. A. S. Sedra and K. C. Smith, Microelectronic Circuits: Theory andApplications, 7th 

edition. Oxford, 2017. 

2. B. Razavi, Fundamentals of Microelectronics, 2nd edition. Wiley-India, 2014. 

3. R. L. Boylestad and L. Nashelsky, Electronic Devices and CircuitTheory, 11th edition. 

Pearson, 2013. 

4. T. C. Carusone, D. Johns, and K. Martin, Analog Integrated CircuitDesign, 2nd edition. 

Wiley-India, 2013. 

5. P. R. Gray, P. J. Hurst, S. H. Lewis, and R. G. Meyer, Analysis andDesign of Analog 

Integrated Circuits, 5th edition. Wiley-India, 2009. 

6. D. A. Neamen, Electronic Circuits: Analysis and Design, 3rd edition.Tata McGraw-Hill, 

2008. 
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Engineering Graphics 
Course Code: BEECA2C004 

Course Title:  Engineering Graphics 

Semester: III 

Credits: 04 

Rationale 

The goal of this course is to make the students draw the projections of the various types of solids in 

different positions inclined to one of the planes.  

 

Contents No. of 

Lectures 

Unit-I 

Introduction and importance of Engineering Graphics, Conventions and standards: 

ISO; Orthographic projections: points, lines, – sheet layout and free-hand sketching 

– lines, lettering and dimensioning – geometrical constructions – engineering 
curves. 

10 

Unit - II 

orthographic projection – first angle and third angle projections – projection of 

points, planes and solids  

10 

Unit -III 

Sections of solids; Isometric projections; Development of surfaces; Intersection of 

solids. 

10 

Unit - IV 

Computer Aided Drawing: Systems of projections, principles, conventions and 

applications of orthographic and isometric projections, dimensioning principles and 

conventional representations, creation of simple 2D drawings 

10 

 

Course Outcomes 

Upon successful completion of this course, candidates will be able to: 

 Understand the main idea of using dimension for engineering graphics 

 Learn the principle of projection and sectioning 

 Learn basic engineering drawing formats 

 Learn to sketch and take field dimensions 

 Learn to take data and transform it into graphic drawings using CAD. 

 

Text books 

1. Bhatt, N. D., Engineering Drawing: Plane and Solid Geometry, 50th ed., Charotar Publishing 

House (2010). 
 

Reference books 

1. Jolhe, D. A., Engineering Drawing with an Introduction to AutoCAD, Tata McGraw-Hill 

(2008).  
2. Venugopal, K. and Prabhu Raja, V., Engineering Drawing + AutoCAD, 5th ed., New Age 



Central University of Jammu 
                                             Rahya-Suchani (Bagla) District Samba – 181143, Jammu (J&K) 

               Department of Electronics and Communication Engineering 
 ================================================================================ 

 

International (2011).  

3. Varghese, P. I., Engineering Graphics with AutoCAD, 26th ed., VIP Publishers (2012).  
4. Luzadder, W. J. and Duff, J. M., Fundamentals of Engineering Drawing, 11th ed., Pearson 

Education (2015).  
5. Bethune, J. D., Engineering Graphics with AutoCAD 2014, Pearson Education (2014). 
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Basic Electrical Engineering 
 

Course Code: BEECE2C005 

Course Title: Basic Electrical Engineering 

Semester: III 

Credits: 04 

Rationale 

To provide comprehensive idea about AC and D C circuit analysis including Kirchhoff’s laws, 

three phase system analysis, working principles and applications of transformers and D.C 

machines in electrical engineering. 

Course Outlines 
 

Contents No of 

Lectures 

Unit-I 

Introduction – Introduction to Electrical Engineering – Review of 

Fundamental laws of Electricity. Basic elements in electrical circuits – 

Passive elements: Behavior of Resistor, Inductor and capacitor. Active 

elements: Characteristics of Voltage source and current source – 

Independent and dependent sources. 

10 

Unit-II 

Dc circuit analysis – Steady state analyses of DC circuits having 

independent and dependant sources - Kirchhoff’s voltage law– Mesh 

Analysis – concept of super-mesh. Kirchhoff’s current law – Nodal analysis 

– concept of super-node. Network Theorems : Thevenin’s theorem, 

Norton’s theorem, Superposition theorem, Maximum power 

transfer theorem - Transients in DC circuits. 

10 

Unit-III 

Ac circuit analysis – Introduction to Alternating Current – Basic concepts 

of AC circuits – RMS value and average value – Behavior of resistor, 

capacitor and inductor in AC circuits – concepts of reactance and impedance 

- Sinusoidal steady state analysis of AC circuits – Phasor 

analysis - Power in AC circuits Power factor - Resonance in AC circuits 

10 

Unit-IV 

Three-phase systems – Basic concepts of balanced three-phase systems- 

10 
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Star and Delta connections – Power in three-phase systems. Ampere’s 

circuital law, B – H curve, solution of magnetic circuits, hysteresis and eddy 

current losses; Transformers: Construction, EMF equation, ratings, phasor 

diagram on no load and full load, equivalent circuit, regulation and 

efficiency calculations, open and short circuit tests, auto-transformers; 

 

Unit-V 

DC Machines: Construction, EMF and Torque equations, Characteristics of 

DC generators and motors, speed control of DC motors and DC motor 

starters 
 

10 

 

Course Outcomes: 

Upon successful completion of the course, student should be able to: 

• Analyze the behavior of different electric circuit parameters and have a thorough understanding 

of different types of energy sources. 

• Analyze the different configurations of DC circuits using basic circuit laws like KVL, KCL 

and tools like mesh analysis and nodal analysis. 

• Understand and Analyze the AC fundamentals, AC circuits, phase relation and quality factor. 

• Understand and analyze three phase systems, the working, features and classification of 

transformer 

• Understand the features and working of DC machines, problem solving. 

 

Text Books 

1. Vincent Del Toro : ‘Electrical Engineering Fundamentals’, Pearson Education, 1989 

2. A.E. Fitzgerald, David E Higginbothom, Arvin Grabel: ‘Basic Electrical 
Engineering’,Tata McGraw-Hill, 2010. 

 

Reference Books 

1. Hughes, E. : ‘Electrical and Electronic Technology’, Pearson Education, 2008. 

2. Charles K Alexander, Mathew N O Sadiku: ‘Electric Circuits’ McGraw-Hill; 4th edition, 

2008. 

3. Fitzgerald, Kingsley, Umans, ‘Electric Machinery’, Tata Mcgraw‐Hill, 2017. 
4. M.G.Say, ‘ Performance and Design of AC Machines’, CBS; 3rd edition, 2002 
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Basic Electrical Engineering Lab 
 

Course Code: BEECE2C005 
Course Title: Basic Electrical Engineering Lab  

Semester: III  

Credits: 01 

 

Course Outlines  

 Verification of Kirchoffs Voltage and Current law.  

 Verification of Superposition theorem.  

 Verification of Thevenin’s’ theorem/  

 Verification of Reciprocity theorem.  

 Verification of Maximum power transfer theorem.  

 To study transient response of RC low pass and high-pass filters and find out time constants.  

 To verify voltage, current relationship in series and parallel RLC circuit.  

 Measurement of current in various branches of RLC series –parallel circuit and verification of 

the same by calculation.  

 Study of voltage –current relationship of a series RLC circuit and obtaining series resonance.  

 Study of three phase A.C circuits with  

Star connected load. b) Delta Connected load.  

 Study of a single phase transformer-Determination of voltage ratio, turns ratio and polarity test.  

 Open –circuits and short –circuit test for a given single phase transformer. Determination of 

regulation and Efficiency  

 Phasor Diagram and Power factor of LCR circuit  
 

 

 

 

 

 

 

 

 

 

 

 

 

 



Central University of Jammu 
                                             Rahya-Suchani (Bagla) District Samba – 181143, Jammu (J&K) 

               Department of Electronics and Communication Engineering 
 ================================================================================ 

 

 

 

 

 

 

 

 

 

Course Syllabus 

(Semester-III) 

Electronics and 

Communication Engineering 

Batch-2023 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Analog Communication 



Central University of Jammu 
                                             Rahya-Suchani (Bagla) District Samba – 181143, Jammu (J&K) 

               Department of Electronics and Communication Engineering 
 ================================================================================ 

 

Course Code: BEECE2C001 

Course Title: Analog Communication  

Semester: III 

Credits: 04 

Rationale 

To provide a detailed treatment of analysis in communication system such as fourier transform, 

modulation and demodulation techniques. 

Course Outlines 

Contents No. of 

Lectures 

Unit - I 

Signals, Fourier Series, Complex Fourier Spectrum, Fourier Transform, 

Convolution, Parseval's Theorem, Linear Systems. 

08 

Unit - II 

Analog Modulation: Concept Of Modulation, Amplitude modulation: Double-

Sideband Suppressed Carrier, Double-Sideband Full Carrier, Single Sideband 

and vestigial sideband modulation. 

08 

Unit -III 

Demodulation: Carrier Recovery in AM, coherent Demodulation, Envelope 

Detector, Square-Law Demodulator; Integrated Circuit Modulators And 

Demodulators, Superheterodyne Receiver. 

08 

Unit - IV 

Angle Modulation: Frequency Modulation, Phase Modulation, Narrow Band 

Angle Modulation, Wideband FM, Modulators, Demodulators. 

08 

Unit - V 

Broadcast FM And Stereo, QAM; Effects Of Noise in Analog Modulation 

Systems. Sampling, Pulse amplitude modulation, pulse width modulation, 

pulse position modulation, PCM. 

08 

Course Outcomes 

Upon successful completion of this course, candidates will be able to:  

 Able to understand basic concept of signals and Fourier transform. 

 Able to learn amplitude modulation and angle modulation. 

 Able to learn the concept of demodulation. 

 Able to learn the concept of noise analysis, sampling, pulse width modulation, PCM. 

 

 

Text Books 
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3. J. G. Proakis and M. Salehi, “Fundamentals of Communication Systems,” Prentice Hall, 2004. 

4. S. Haykin, “Communication Systems,” John Wiley & Sons, 5th Ed., 2009. 

 

Reference Books 

4. B.P. Lathi and Z. Ding, “Modern Digital and Analog Communication Systems,” 4th Ed., Oxford 

University Press, 2009. 

5. Louis E. Frenzel, “Principles of Electonic Communication Systems,” 3rd Ed., Tata McGraw-

Hill, 2008. 

6. Dennis Roddy and John Coolen, “Electronic Communications,” 4th Ed., Pearson, 2008. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Analog Communication Lab 



Central University of Jammu 
                                             Rahya-Suchani (Bagla) District Samba – 181143, Jammu (J&K) 

               Department of Electronics and Communication Engineering 
 ================================================================================ 

 

Course Code: BEECE2C001P 

Course Title:  Analog Communication Lab 

Semester: III 

Credits: 01 

 

Course Outlines 

 

 To study and calculate the modulation index of AM wave 

 To study the demodulation of AM wave and find out modulation frequency 

 To study and observe frequency modulation 

 Study of various FM receivers 

 Study of modulation and detection of single side band modulation. 

 To find the selectivity & sensitivity of the AM receiver 

 To find and plot the fidelity of the AM receiver. 

 Study of various AM receivers 

 To study the sample and hold process. 

 To study PAM and its demodulation 

 To study PWM and its demodulation 

 Study of 3 –band superhetrodyne receiver. 

 Noise power spectral density measurement 
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Course Code: BEECE2C002 

Course Title: Python Programming  

Semester: III 

Credits: 03 

Rationale 

Python programming course is designed to provide students with a strong foundation in programming, 

emphasizing practical skills and real-world applications. Python is very easy to use, powerful, and 

versatile. It has become the language of choice for many developers. Python is easy for beginners to 

learn and widely utilized in various domain. 

Course Outlines 

Contents No. of 

Lectures 

Unit - I 

Introduction to Python Programming: Introduction to importance of IDEs like 

Spyder (Anaconda)/PyCharm and Python shell. Python keyword and 

Identifiers, Indentation, Comments, Data Types and associated Operations in 

Python: comparison, arithmetic, logical, Boolean, bitwise, assignment, 

Control statements: if-else, loops (for, while). 

 

8 

Unit – II 

Data Structures in Python: Lists: Basic list operations, replacing, inserting, 

removing an element; Searching and sorting a list, Methods of list objects, 

Using lists as Stacks and Queues, and nested list. 

Tuple and basic operations, Set and basic operations, Difference between list 

and tuple. Dictionary - adding and removing keys, accessing and replacing 

values, traversing dictionaries, String manipulations: subscript operator, 

indexing, slicing a string, conversion between various data types. 

8 

Unit -III 

File Handling - Reading keyboard input, opening and closing file, read, write 

and append mode, create and read a text file, Looping over a file object, 

writing on a file, splitting lines in a text file, Renaming and deleting files.  

Exception Handling - Exceptions, need for exception handling, raising an 

exception, try and except, try, except and else clause; try and finally. 

8 

Unit - IV 

Object Oriented Programming: Basics of Object oriented programming: Class 

and Object. Defining variables and functions inside class. Creating objects, 

Inheritance, Multiple and Multi Level Inheritance, Function over-riding, the 

8 
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concept of composing objects of a different class in an object, problems on 

object composition. 

GUI creation in Python: GUI creation using Python’s GUI package like 

tkinter. Creating labels, buttons, entry (textbox), combobox, checkbutton, 

radiobutton, scrolledText (textarea), spinbox, progressbar, menubar, 

filedialog, tabs etc. 

Unit – V 

Data visualization in Python: Scatter plot, Line plot, Bar plot, Histogram, Box 

plot, Pair plot. 

Case study on Regression, Classification, Clustering using Data Science 

algorithm on real life datasets. 

8 

Course Outcomes  

Upon successful completion of this course, candidates will be able to:  

 To implement Python code to solve simple to moderately complex problems. 

 To develop strong problem-solving skills by identifying issues, devising algorithms, and 

implementing solutions in Python. 

  To work with various data structures in Python, including lists, tuples, dictionaries, and sets. 

 To understand the principles of object-oriented programming in python including classes, 

objects, inheritance, encapsulation, and polymorphism. 

 To create Graphical User Interface (GUI) in Python. 

 

Text Books/ Reference books 

7. Paul Deitel and Harvey Deitel, “Python for Programmers”, Pearson Education, 1st Edition, 

2021. 

8. Allen B. Downey, “Think Python : How to Think like a Computer Scientist”, 2nd Edition, 

O’Reilly Publishers, 2016. 

9. Karl Beecher, “Computational Thinking: A Beginner’s Guide to Problem Solving and 

Programming”, 1st Edition, BCS Learning & Development Limited, 2017. 

 

 

 

 

 

 

 

 

 

 

 

Python Programming Lab 
Course Code: BEECE2C002P 
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Course Title: Python Programming Lab 

Semester: III 

Credits: 02 

Rationale 

Students will be able to learn and practice basic python programming. Students can expand their skillset 

by learning and solving basic problems in python. Python is very easy to use, powerful, and versatile. 

It has become the language of choice for many developers. Python is easy for beginners to learn and 

widely utilized in many scientific areas. 

List of practical  

21. Programs using simple statements and expressions.  

22. Programs using Conditionals and Iterative loops. (Number series, Number Patterns, pyramid 

pattern) 

23. Programs using inbuilt math Functions.  

24. Programs on String manipulations: subscript operator, indexing, slicing a string etc. 

25. Program to demonstrate use of List in Python with their inbuilt functions. 

26. Program to demonstrate use of Dictionary in Python with their inbuilt functions. 

27. Program to demonstrate use of Set in Python with their inbuilt functions. 

28. Program to demonstrate use of Tuple in Python with their inbuilt functions. 

29. Program to read files and perform exploratory analysis on data using Pandas module.  

30. Programs on basic operations on array and matrices using Numpy module. 

31. Programs on data visualization using Matplotlib module for Scatter plot, Line plot, Bar plot, 

Histogram, Box plot, Pair plot. 

32. Programs on File Handling for reading, writing and appending text files . 

33. Programs on Exception Handling using try, catch block. 

34. Programs on classes and objects. 

35. Programs on inheritance. 

36. Programs on polymorphism 

37. Program to make a GUI to take input from user, perform operations and display. 

38. Programs on regression using data science algorithms on real life dataset.   

39. Programs on classification using data science algorithms on real life dataset.  

40. Programs on clustering using data science algorithms on real life dataset. 

 

Course Outcomes  

Upon successful completion of this course, candidates will be able to:  

 

 Develop algorithmic solutions to simple computational and business problems 

 Develop and execute simple Python programs. 

 Implement programs in Python using conditionals and loops for solving problems. 

 Deploy functions to decompose a Python program. 

 Process compound data using Python data structures. 
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 Apply object oriented features in developing programs to solve real world problems. 

 Utilize Python packages in developing software applications.  

 Develop simple GUI interfaces and to understand the event-based GUI handling principles in 

python.  

 

 

 

Text Books/ Reference books 
10. Paul Deitel and Harvey Deitel, “Python for Programmers”, Pearson Education, 1st Edition, 

2021. 

11. Allen B. Downey, “Think Python : How to Think like a Computer Scientist”, 2nd Edition, 

O’Reilly Publishers, 2016. 

12. Karl Beecher, “Computational Thinking: A Beginner’s Guide to Problem Solving and 

Programming”, 1st Edition, BCS Learning & Development Limited, 2017. 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 

Analog Electronic Circuits 
Course Code: BEECE2C003 
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Course Title: Analog Electronic Circuits 

Semester: III 

Credits: 03 

Rationale 

 

To acquaint the students with the fundamental principles of operation and design of analog 

circuit building blocks and their use in analog circuit design 

Course Outlines 
 

Contents No. of 

Lectures 

Unit - I 

Discrete Circuits: Biasing and Design of BJT (CE, CB, and CC) and FET (CS, 

CG, and CD)Amplifiers, bias stability, various configurations (such as CE/CS, 

CB/CG, CC/CD) and their features. Small-Signal Equivalent Circuits: Diode, 

BJT, and FET; Review of      large signal I-V relations, transconductance, output 

resistance, device capacitances, transit frequency 

8 

Unit - II 

Introduction to Op-amps: Block diagram of a typical Op-Amp, Schematic 

symbol, Characteristics and performance parameters of ideal Op-Amp, Open loop 

configurations: Differential, Inverting & Non Inverting. Practical Op-Amp: offset 

voltage analysis and compensation, input bias and offset current analysis and 

compensation, Change in Input offset voltage and Input offset current with time, 

Temperature and supply voltage, Common mode configuration and Common 

mode rejection Ratio, Frequency response, slew rate 

 

8 

Unit - III 

Op-amp Applications: DC and AC amplifiers, Peaking amplifiers, Summing, 

Scaling and Averaging amplifiers, Differential amplifier, Instrumentation 

amplifiers, V to I and I to V converters, Differentiator and integrator, A to D and 

D to A converters, Log and antilog amplifiers, Sample and hold circuits, 

Active Filters: Low pass, high pass, band pass and band stop, design guidelines. 

Schmitt trigger and its applications. 
 

8 

Unit - IV 

High frequency transistor models, frequency response of single stage and 

multistage amplifiers, cascode amplifier. Various classes of operation (Class A, 

B, AB, C etc.), their power efficiency and linearity issues. Feedback topologies: 

Voltage series, current series, voltage shunt, current shunt, effect of feedback on 

gain, bandwidth etc., calculation with practical circuits, concept of stability, gain 

10 
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margin and phase margin. 

 

Unit – V 

Oscillators : Review of the basic concept, Barkhausen criterion, RC oscillators 

(phase shift, Wien bridge etc.), LC oscillators (Hartley, Colpitt, Clapp etc.), non-

sinusoidal oscillators. 

 Specialized ICs: Phase Locked Loop- Operating principles and applications,  

555 Timer- its applications as Monostable and Astable multivibrators. 

8 

Course Outcomes 
 

Upon successful completion of this course, candidates will be able to: 
 

 Learn and able to apply small signal BJT and FET analysis 

 Analyze and learn the basic concept of operational amplifiers and its applications 

 Understand the basic concept of frequency response of amplifiers 

 Learn and understand the use of feedback amplifiers 

 Learn and understand the use of oscillators and specialized ICs 

Text Books/ Reference Books 
 

7. A. S. Sedra and K. C. Smith, Microelectronic Circuits: Theory andApplications, 7th 

edition. Oxford, 2017. 

8. B. Razavi, Fundamentals of Microelectronics, 2nd edition. Wiley-India, 2014. 

9. R. L. Boylestad and L. Nashelsky, Electronic Devices and CircuitTheory, 11th edition. 

Pearson, 2013. 

10. T. C. Carusone, D. Johns, and K. Martin, Analog Integrated CircuitDesign, 2nd edition. 

Wiley-India, 2013. 

11. P. R. Gray, P. J. Hurst, S. H. Lewis, and R. G. Meyer, Analysis andDesign of Analog 

Integrated Circuits, 5th edition. Wiley-India, 2009. 

12. D. A. Neamen, Electronic Circuits: Analysis and Design, 3rd edition.Tata McGraw-Hill, 

2008. 
 

 

 

 

 

 

 

 

 

Engineering Graphics 
Course Code: BEECA2C004 

Course Title:  Engineering Graphics 
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Semester: III 

Credits: 04 

Rationale 

The goal of this course is to make the students draw the projections of the various types of solids in 

different positions inclined to one of the planes.  

 

Contents No. of 

Lectures 

Unit-I 

Introduction and importance of Engineering Graphics, Conventions and standards: 

ISO; Orthographic projections: points, lines, – sheet layout and free-hand sketching 
– lines, lettering and dimensioning – geometrical constructions – engineering 

curves. 

10 

Unit - II 

orthographic projection – first angle and third angle projections – projection of 

points, planes and solids  

10 

Unit -III 

Sections of solids; Isometric projections; Development of surfaces; Intersection of 

solids. 

10 

Unit - IV 

Computer Aided Drawing: Systems of projections, principles, conventions and 

applications of orthographic and isometric projections, dimensioning principles and 

conventional representations, creation of simple 2D drawings 

10 

 

Course Outcomes 

Upon successful completion of this course, candidates will be able to: 

 Understand the main idea of using dimension for engineering graphics 

 Learn the principle of projection and sectioning 

 Learn basic engineering drawing formats 

 Learn to sketch and take field dimensions 

 Learn to take data and transform it into graphic drawings using CAD. 

 

Text books 

2. Bhatt, N. D., Engineering Drawing: Plane and Solid Geometry, 50th ed., Charotar Publishing 

House (2010). 
 

Reference books 

6. Jolhe, D. A., Engineering Drawing with an Introduction to AutoCAD, Tata McGraw-Hill 

(2008).  
7. Venugopal, K. and Prabhu Raja, V., Engineering Drawing + AutoCAD, 5th ed., New Age 

International (2011).  
8. Varghese, P. I., Engineering Graphics with AutoCAD, 26th ed., VIP Publishers (2012).  

9. Luzadder, W. J. and Duff, J. M., Fundamentals of Engineering Drawing, 11th ed., Pearson 
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Education (2015).  

10. Bethune, J. D., Engineering Graphics with AutoCAD 2014, Pearson Education (2014). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Basic Electrical Engineering 
 

Course Code: BEECE2C005 

Course Title: Basic Electrical Engineering 
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Semester: III 

Credits: 04 

Rationale 

To provide comprehensive idea about AC and D C circuit analysis including Kirchhoff’s laws, 

three phase system analysis, working principles and applications of transformers and D.C 

machines in electrical engineering. 

Course Outlines 
 

Contents No of 

Lectures 

Unit-I 

Introduction – Introduction to Electrical Engineering – Review of 

Fundamental laws of Electricity. Basic elements in electrical circuits – 

Passive elements: Behavior of Resistor, Inductor and capacitor. Active 

elements: Characteristics of Voltage source and current source – 

Independent and dependent sources. 

10 

Unit-II 

Dc circuit analysis – Steady state analyses of DC circuits having 

independent and dependant sources - Kirchhoff’s voltage law– Mesh 

Analysis – concept of super-mesh. Kirchhoff’s current law – Nodal analysis 

– concept of super-node. Network Theorems : Thevenin’s theorem, 

Norton’s theorem, Superposition theorem, Maximum power 

transfer theorem - Transients in DC circuits. 

10 

Unit-III 

Ac circuit analysis – Introduction to Alternating Current – Basic concepts 

of AC circuits – RMS value and average value – Behavior of resistor, 

capacitor and inductor in AC circuits – concepts of reactance and impedance 

- Sinusoidal steady state analysis of AC circuits – Phasor 

analysis - Power in AC circuits Power factor - Resonance in AC circuits 

10 

Unit-IV 

Three-phase systems – Basic concepts of balanced three-phase systems- 
10 
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Star and Delta connections – Power in three-phase systems. Ampere’s 

circuital law, B – H curve, solution of magnetic circuits, hysteresis and eddy 

current losses; Transformers: Construction, EMF equation, ratings, phasor 

diagram on no load and full load, equivalent circuit, regulation and 

efficiency calculations, open and short circuit tests, auto-transformers; 

 

Unit-V 

DC Machines: Construction, EMF and Torque equations, Characteristics of 

DC generators and motors, speed control of DC motors and DC motor 

starters 
 

10 

 

Course Outcomes: 

Upon successful completion of the course, student should be able to: 

• Analyze the behavior of different electric circuit parameters and have a thorough 

understanding of different types of energy sources. 

• Analyze the different configurations of DC circuits using basic circuit laws like KVL, 

KCL and tools like mesh analysis and nodal analysis. 

• Understand and Analyze the AC fundamentals, AC circuits, phase relation and quality 

factor. 

• Understand and analyze three phase systems, the working, features and classification of 

transformer 

• Understand the features and working of DC machines, problem solving. 

 

Text Books 

1. Vincent Del Toro : ‘Electrical Engineering Fundamentals’, Pearson Education, 1989 
2. A.E. Fitzgerald, David E Higginbothom, Arvin Grabel: ‘Basic 

Electrical Engineering’,Tata McGraw-Hill, 2010. 
 

Reference Books 

5. Hughes, E. : ‘Electrical and Electronic Technology’, Pearson Education, 2008. 

6. Charles K Alexander, Mathew N O Sadiku: ‘Electric Circuits’ McGraw-Hill; 4th 

edition, 2008. 

7. Fitzgerald, Kingsley, Umans, ‘Electric Machinery’, Tata Mcgraw‐Hill, 2017. 
8. M.G.Say, ‘ Performance and Design of AC Machines’, CBS; 3rd edition, 2002 
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Basic Electrical Engineering Lab 
 

Course Code: BEECE2C005 
Course Title: Basic Electrical Engineering Lab  

Semester: III  

Credits: 01 

 

Course Outlines  

 Verification of Kirchoffs Voltage and Current law.  

 Verification of Superposition theorem.  

 Verification of Thevenin’s’ theorem/  

 Verification of Reciprocity theorem.  

 Verification of Maximum power transfer theorem.  

 To study transient response of RC low pass and high-pass filters and find out time 

constants.  

 To verify voltage, current relationship in series and parallel RLC circuit.  

 Measurement of current in various branches of RLC series –parallel circuit and verification 

of the same by calculation.  

 Study of voltage –current relationship of a series RLC circuit and obtaining series 

resonance.  

 Study of three phase A.C circuits with  

Star connected load. b) Delta Connected load.  

 Study of a single phase transformer-Determination of voltage ratio, turns ratio and polarity 

test.  

 Open –circuits and short –circuit test for a given single phase transformer. Determination 

of regulation and Efficiency  

 Phasor Diagram and Power factor of LCR circuit  
 

 

 

 

 

 

 

 

 
 


