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I  B. Tech I SEMESTER 

Sl. 

No 

Course 

Components 
Subjects L T P Credits 

1 HSMC Communicative English 3 0 0 3 

2 BSC 
Mathematics-I 

(Calculus and Differential Equations) 
3 0 0 3 

3 BSC 
Mathematics-II 

(Linear Algebra and Numerical Methods) 
3 0 0 3 

4 ESC Programming for Problem Solving Using C 3 0 0 3 

5 ESC Engineering Drawing & Design 1 0 4 3 

6 HSMC English Communication Skills Laboratory 0 0 3 1.5 

7 BSC Electrical Engineering Workshop 0 1 3 1.5 

8 ESC Programming for Problem Solving Using C Lab 0 0 3 1.5 

Total Credits 19.5 

 

I  B. Tech II SEMESTER 

Sl. 

No 

Course 

Components 
Subjects L T P Credits 

1 BSC 
Mathematics-III 

(Vector Calculus, Transforms and PDE) 
3 0 0 3 

2 BSC Applied Physics 3 0 0 3 

3 ESC Data Structures Through C 3 0 0 3 

4 ESC Electrical Circuit Analysis -I 3 0 0 3 

5 ESC Basic Civil and Mechanical Engineering 3 0 0 3 

6 BSC Applied Physics Lab 0 0 3 1.5 

7 ESC Basic Civil and Mechanical Engineering Lab 0 0 3 1.5 

8 ESC Data Structures through C Lab 0 0 3 1.5 

9 
Mandatory 

Course 
Constitution of India 2 0 0 0 

Total Credits 19.5 
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II B. Tech I Semester 

 

Sl. 

No 

Course 

Components 
Subjects L T P Credits 

1 BSC Mathematics – IV 3 0 0 3 

2 PCC Electronic Devices and Circuits 3 0 0 3 

3 PCC Electrical Circuit Analysis –II 3 0 0 3 

4 PCC DC Machines and Transformers 3 0 0 3 

5 PCC Electro Magnetic Fields 3 0 0 3 

6 PCC Electrical Circuits Lab 0 0 3 1.5 

7 PCC DC Machines and Transformers Lab 0 0 3 1.5 

8 PCC Electronic Devices and Circuits lab 0 0 3 1.5 

9 SC 

Skill oriented course- 

Design of Electrical Circuits using Engineering 

Software Tools 

0 0 4 2 

10 MC Professional Ethics & Human Values 2 0 0 0 

Total Credits 21.5 

 

II B. Tech II Semester 

 

Sl. 

No 

Course 

Components 
Subjects L T P Credits 

1 ESC Python Programming 3 0 0 3 

2 PCC Digital Electronics 3 0 0 3 

3 PCC Power System-I 3 0 0 3 

4 PCC Induction and Synchronous Machines 3 0 0 3 

5 HSMC Managerial Economics & Financial Analysis 3 0 0 3 

6 ESC Python Programming Lab 0 0 3 1.5 

7 PCC Induction and Synchronous Machines Lab 0 0 3 1.5 

8 PCC Digital Electronics Lab 0 0 3 1.5 

9 SC 
Skill oriented course- 

IoT Applications of Electrical Engineering 
0 0 4 2 

Total Credits 21.5 
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I Year I Semester  
L T P C 

3 0 0 3 

COMMUNICATIVE ENGLISH  

          

Introduction 

The course is designed to train students in receptive (listening and reading) as well as productive 

and interactive (speaking and writing) skills by incorporating a comprehensive, coherent and 

integrated approach that improves the learners’ ability to effectively use English language in 

academic/ workplace contexts. The shift is from learning about the language to using the language. 

On successful completion of the compulsory English language course/s in B.Tech., learners would 

be confident of appearing for international language qualification/proficiency tests such as IELTS, 

TOEFL, or BEC, besides being able to express themselves clearly in speech and competently handle 

the writing tasks and verbal ability component of campus placement tests. Activity based teaching-

learning methods would be adopted to ensure that learners would engage in actual use of language 

both in the classroom and laboratory sessions.  

Course Objectives 

➢ Facilitate effective listening skills for better comprehension of academic lectures and English 

spoken by native speakers 

➢ Focus on appropriate reading strategies for comprehension of various academic texts and 

authentic materials 

➢ Help improve speaking skills through participation in activities such as role plays, 

discussions and structured talks/oral presentations 

➢ Impart effective strategies for good writing and demonstrate the same in summarizing, 

writing well organized essays, record and report useful information 

➢ Provide knowledge of grammatical structures and vocabulary and encourage their 

appropriate use in speech and writing  

Learning Outcomes 

At the end of the module, the learners will be able to  

 understand social or transactional dialogues spoken by native speakers of English and 

identify the context, topic, and pieces of specific information 

 ask and answer general questions on familiar topics and introduce oneself/others 

 employ suitable strategies for skimming and scanning to get the general idea of a text and 

locate specific information  

 recognize paragraph structure and be able to match beginnings/endings/headings with 

paragraphs 

 form sentences using proper grammatical structures and correct word forms 
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Unit 1: 

Lesson-1: A Drawer full of happiness from “Infotech English”, Maruthi Publications 

Lesson-2: Deliverance by Premchand from “The Individual Society”, Pearson Publications. 

(Non-detailed) 

Listening: Listening to short audio texts and identifying the topic. Listening to prose, prose and 

conversation. 

Speaking: Asking and answering general questions on familiar topics such as home, family, work, 

studies and interests. Self introductions and introducing others. 

Reading: Skimming text to get the main idea. Scanning to look for specific pieces of information. 

Reading for Writing: Paragraph writing (specific topics) using suitable cohesive devices;   linkers, 

sign posts and transition signals; mechanics of writing - punctuation, capital letters. 

Vocabulary: Technical vocabulary from across technical branches (20) GRE Vocabulary (20) 

(Antonyms and Synonyms, Word applications) Verbal reasoning and sequencing of words. 

Grammar: Content words and function words; word forms: verbs, nouns, adjectives and adverbs; 

nouns: countables and uncountables; singular and plural basic sentence structures; simple question 

form - wh-questions; word order in sentences. 

Pronunciation: Vowels, Consonants, Plural markers and their realizations 

 

Unit 2: 

Lesson-1: Nehru’s letter to his daughter Indira on her birthday from “Infotech English”, 

Maruthi Publications 

Lesson-2: Bosom Friend by Hira Bansode from “The Individual Society”, Pearson 

Publications.(Non-detailed) 

Listening: Answering a series of questions about main idea and supporting ideas after listening to 

audio texts, both in speaking and writing. 

Speaking: Discussion in pairs/ small groups on specific topics followed by short structured talks. 

Functional English: Greetings and leave takings. Reading: Identifying sequence of ideas; 

recognizing verbal techniques that help to link the ideas in a paragraph together. 

Reading for Writing: Summarizing - identifying main idea/s and rephrasing what is read; avoiding 

redundancies and repetitions.  

Vocabulary: Technical vocabulary from across technical branches (20 words). GRE Vocabulary 

Analogies (20 words) (Antonyms and Synonyms, Word applications) 

Grammar: Use of articles and zero article; prepositions. 
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Pronunciation: Past tense markers, word stress-di-syllabic words 

Unit 3: 

Lesson-1: Stephen Hawking-Positivity ‘Benchmark’ from “Infotech English”, Maruthi 

Publications 

Lesson-2: Shakespeare’s Sister by Virginia Woolf from “The Individual Society”, Pearson 

Publications. (Non-detailed) 

Listening: Listening for global comprehension and summarizing what is listened to, both in 

speaking and writing. 

Speaking: Discussing specific topics in pairs or small groups and reporting what is discussed. 

Functional English: Complaining and Apologizing. 

Reading: Reading a text in detail by making basic inferences - recognizing and interpreting specific 

context clues; strategies to use text clues for comprehension. Critical reading. 

Reading for Writing: Summarizing - identifying main idea/s and rephrasing what is read; avoiding 

redundancies and repetitions. Letter writing-types, format and principles of letter writing. E-mail 

etiquette, Writing CV’s. 

Vocabulary: Technical vocabulary from across technical branches (20 words). GRE Vocabulary 

(20 words) (Antonyms and Synonyms, Word applications) Association, sequencing of words 

Grammar: Verbs - tenses; subject-verb agreement; direct and indirect speech, reporting verbs for 

academic purposes.  

Pronunciation: word stress-poly-syllabic words. 

Unit 4: 

Lesson-1: Liking a Tree, Unbowed: Wangari Maathai-biography from “Infotech English”, 

Maruthi Publications 

Lesson-2: Telephone Conversation-Wole Soyinka from “The Individual Society”, Pearson 

Publications.(Non-detailed) 

Listening: Making predictions while listening to conversations/ transactional dialogues without 

video (only audio); listening to audio-visual texts.  

Speaking: Role plays for practice of conversational English in academic contexts (formal and 

informal) - asking for and giving information/directions. Functional English: Permissions, 

Requesting, Inviting. 

Reading: Studying the use of graphic elements in texts to convey information, reveal 

trends/patterns/relationships, communicative process or display complicated data. 
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Reading for Writing: Information transfer; describe, compare, contrast, identify significance/trends 

based on information provided in figures/charts/graphs/tables. Writing SOP, writing for media. 

Vocabulary: Technical vocabulary from across technical branches (20 words) GRE Vocabulary (20 

words) (Antonyms and Synonyms, Word applications) Cloze Encounters. 

Grammar: Quantifying expressions - adjectives and adverbs; comparing and contrasting; degrees of 

comparison; use of antonyms 

Pronunciation: Contrastive Stress 

Unit 5: 

Lesson-1: Stay Hungry-Stay foolish from “Infotech English”, Maruthi Publications 

Lesson-2: Still I Rise by Maya Angelou from “The Individual Society”, Pearson Publications. 

(Non-detailed) 

Listening: Identifying key terms, understanding concepts and interpreting the concepts both in 

speaking and writing.  

Speaking: Formal oral presentations on topics from academic contexts - without the use of PPT 

slides. Functional English: Suggesting/Opinion giving. 

Reading: Reading for comprehension. RAP Strategy Intensive reading and Extensive reading 

techniques. 

Reading for Writing: Writing academic proposals- writing research articles: format and style. 

Vocabulary: Technical vocabulary from across technical branches (20 words) GRE Vocabulary (20 

words) (Antonyms and Synonyms, Word applications) Coherence, matching emotions. 

Grammar: Editing short texts – identifying and correcting common errors in grammar and usage 

(articles, prepositions, tenses, subject verb agreement) 

Pronunciation: Stress in compound words 

Prescribed text books for theory for Semester-I:  

1. “Infotech English”, Maruthi Publications. (Detailed) 

2.“The Individual Society”, Pearson Publications. (Non-detailed) 

Prescribed text book for Laboratory for Semesters-I & II: 

1. “Infotech English”, Maruthi Publications. (With Compact Disc) 
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Reference Books: 

 Bailey, Stephen. Academic writing: A handbook for international students. 

Routledge, 2014. 

 Chase, Becky Tarver. Pathways: Listening, Speaking and Critical Thinking. Heinley 

ELT; 2nd Edition, 2018.  

 Skillful Level 2 Reading & Writing Student's Book Pack (B1) Macmillan 

Educational. 

 Hewings, Martin. Cambridge Academic English (B2). CUP, 2012. 
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I Year I Semester  
L T P C 

3 0 0 3 

MATHEMATICS-I  

(Calculus and Differential Equations) 

(Common to ALL branches of First Year B. Tech) 

 

Course Objectives: 

 To familiarize a variety of well-known sequences and series, with a developing intuition 

about the behavior of new ones. 

 To enlighten the learners in the concept of differential equations and multivariable calculus. 

 To equip the students with standard concepts and tools at an intermediate to advanced level 

mathematics to develop the confidence and ability among the students to handle various real-

world problems and their applications. 

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

 utilize mean value theorems to real life problems (L3) 

 solve the differential equations related to various engineering fields (L3) 

 familiarize with functions of several variables which is useful in optimization (L3) 

 apply double integration techniques in evaluating areas bounded by region (L3) 

 students will also learn important tools of calculus in higher dimensions. Students will 

become familiar with 2- dimensional and 3-dimensional coordinate systems (L5) 

 

UNIT – I: Sequences, Series and Mean value theorems:              (10hrs)  

Sequences and Series:  Convergences and divergence – Ratio test – Comparison tests – Integral test 

– Cauchy’s root test – Alternate series– Leibnitz’s rule. 

Mean Value Theorems (without proofs): Rolle’s Theorem – Lagrange’s mean value theorem – 

Cauchy’s mean value theorem – Taylor’s and Maclaurin’s theorems with remainders, Problems and 

applications on the above theorem. 

 

UNIT – II: Differential equations of first order and first degree:    (10hrs) 

Linear differential equations– Bernoulli’s equations –Exact equations and equations reducible to 

exact form.  

Applications: Newton’s Law of cooling– Law of natural growth and decay– Orthogonal 

trajectories– Electrical circuits. 
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UNIT – III: Linear differential equations of higher order:               (10hrs) 

Homogeneous and Non-homogeneous differential equations of higher order with constant 

coefficients – with non-homogeneous term of the type eax, sin ax, cos ax, polynomials in xn, eaxV(x) 

and xnV(x) – Method of Variation of parameters, Cauchy and Legendre’s linear equations. 

Applications: LCR circuit, Simple Harmonic motion. 

UNIT – IV: Partial differentiation:                 (10hrs) 

Introduction – Homogeneous function – Euler’s theorem– Total derivative– Chain rule– Jacobian – 

Functional dependence –Taylor’s and MacLaurin’s series expansion of functions of two variables. 

Applications: Maxima and Minima of functions of two variables without constraints and Lagrange’s 

method.  

UNIT – V: Multiple integrals:        (8 hrs) 

Double and Triple integrals – Change of order of integration in double integrals – Change of 

variables to polar, cylindrical and spherical coordinates.  

Applications: Finding Areas and Volumes. 

Text Books: 

1. B. S. Grewal, Higher Engineering Mathematics, 44th Edition, Khanna Publishers, 2018 

2. B. V. Ramana, Higher Engineering Mathematics, 6th Edition, Tata Mc. Graw Hill Education, 

2007. 

Reference Books: 

1. Erwin Kreyszig, Advanced Engineering Mathematics, 10th Edition, Wiley-India, 2011. 

2. Joel Hass, Christopher Heil and Maurice D. Weir, Thomas calculus, 14thEdition, Pearson, 

2017. 

3. Lawrence Turyn, Advanced Engineering Mathematics, CRC Press, 2013. 

4. Srimantha Pal, S. C. Bhunia, Engineering Mathematics, Oxford University Press, 2015. 
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I Year I Semester  L T P C 

3 0 0 3 

MATHEMATICS-II (Linear Algebra and Numerical Methods) 

(Common to ALL branches of First Year B.Tech.) 

 

Course Objectives: 

 To instruct the concept of Matrices in solving linear algebraic equations 

 To elucidate the different numerical methods to solve nonlinear algebraic equations 

 To disseminate the use of different numerical techniques for carrying out numerical 

integration. 

 To equip the students with standard concepts and tools at an intermediate to advanced level 

mathematics to develop the confidence and ability among the students to handle various real-

world problems and their applications. 

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

 develop the use of matrix algebra techniques that is needed by engineers for practical 

applications (L6) 

 solve system of linear algebraic equations using Gauss elimination, Gauss Jordan, Gauss 

Seidel (L3) 

 evaluate the approximate roots of polynomial and transcendental equations by different 

algorithms (L5) 

 apply Newton’s forward & backward interpolation and Lagrange’s formulae for equal and 

unequal intervals (L3) 

 apply numerical integral techniques to different Engineering problems (L3) 

 apply different algorithms for approximating the solutions of ordinary differential equations 

with initial conditions to its analytical computations (L3) 

 

UNIT – I: Solving systems of linear equations, Eigen values and Eigen vectors:   (10hrs) 

Rank of a matrix by echelon form and normal form – Solving system of   homogeneous and non-

homogeneous linear equations – Gauss Elimination method – Eigen values and Eigen vectors and 

properties (article-2.14 in text book-1). 

Unit – II: Cayley–Hamilton theorem and Quadratic forms:   (10hrs) 

Cayley-Hamilton theorem (without proof) – Applications – Finding the inverse and power of a 

matrix by Cayley-Hamilton theorem – Reduction to Diagonal form – Quadratic forms and nature of 

the quadratic forms – Reduction of quadratic form to canonical forms by orthogonal transformation. 

Singular values of a matrix, singular value decomposition (text book-3). 

UNIT – III: Iterative methods:      (8 hrs) 

Introduction– Bisection method–Secant method – Method of false position– Iteration method – 

Newton-Raphson method (One variable and simultaneous equations) – Jacobi and Gauss-Seidel 

methods for solving system of equations numerically. 
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UNIT – IV: Interpolation:      (10 hrs) 

Introduction– Errors in polynomial interpolation – Finite differences– Forward differences– 

Backward differences –Central differences – Relations between operators – Newton’s forward and 

backward formulae for interpolation – Interpolation with unequal intervals – Lagrange’s 

interpolation formula– Newton’s divide difference formula. 

 

UNIT – V: Numerical differentiation and integration, Solution of ordinary differential 

equations with initial conditions:                  (10 hrs) 

Numerical differentiation using interpolating polynomial – Trapezoidal rule– Simpson’s 1/3rd   and 

3/8th rule– Solution of initial value problems by Taylor’s series– Picard’s method of successive 

approximations– Euler’s method – Runge-Kutta method (second and fourth order). 

 

Text Books: 

1. B. S. Grewal, Higher Engineering Mathematics, 44th Edition, Khanna Publishers, 2018 

2. B. V. Ramana, Higher Engineering Mathematics, 6th Edition, Tata McGraw Hill Education, 

2007 

3. David Poole, Linear Algebra- A modern introduction, 4th Edition, Cengage, 2015 

 

Reference Books: 

1. Steven C. Chapra, Applied Numerical Methods with MATLAB for Engineering and Science, 

Tata McGraw Hill Education, 4th Edition, 2018 

2. M. K. Jain, S.R.K. Iyengar and R.K. Jain, Numerical Methods for Scientific and Engineering 

Computation, New Age International Publications, 3rd Edition, 2020. 

3. Lawrence Turyn, Advanced Engineering Mathematics, CRC Press, 1st Edition 2014. 
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I Year I Semester  L T P C 

3 0 0 3 

PROGRAMMING FOR PROBLEM SOLVING USING C  

 

Course Objectives:  

• To learn about the computer systems, computing environments, developing of a computer 

program and Structure of a C Program 

• To gain knowledge of the operators, selection, control statements and repetition in C 

• To learn about the design concepts of arrays, strings, enumerated structure and union types. 

To learn about their usage. 

• To assimilate about pointers, dynamic memory allocation and know the significance of 

Preprocessor. 

• To assimilate about File, I/O and significance of functions 

 

UNIT I 

Introduction to Computers: Creating and running Programs, Computer Numbering System, 

Storing Integers, Storing Real Numbers 

Introduction to the C Language: Background, C Programs, Identifiers, Types, Variable, 

Constants, Input/output, Programming Examples, Scope, Storage Classes and Type Qualifiers. 

Structure of a C Program: Expressions Precedence and Associativity, Side Effects, Evaluating 

Expressions, Type Conversion Statements, Simple Programs, Command Line Arguments. 

 

UNIT II 

Bitwise Operators: Exact Size Integer Types, Logical Bitwise Operators, Shift Operators. 

Selection & Making Decisions: Logical Data and Operators, Two Way Selection, Multi-way 

Selection, More Standard Functions 

Repetition: Concept of Loop, Pretest and Post-test Loops, Initialization and Updating, Event and 

Counter Controlled Loops, Loops in C, Other Statements Related to Looping, Looping Applications, 

Programming Examples 

 

UNIT III 

Arrays: Concepts, Using Array in C, Array Application, Two Dimensional Arrays, 

Multidimensional Arrays, Programming Example – Calculate Averages 

Strings: String Concepts, C String, String Input / Output Functions, Arrays of Strings, String 

Manipulation Functions String/ Data Conversion, A Programming Example – Morse Code 

Enumerated, Structure, and Union: The Type Definition (Type def), Enumerated Types, 

Structure, Unions, and Programming Application 

 

UNIT IV 

Pointers: Introduction, Pointers to pointers, Compatibility, L value and R value 

Pointer Applications: Arrays, and Pointers, Pointer Arithmetic and Arrays, Memory Allocation 

Function, Array of Pointers, Programming Application 

Processor Commands: Processor Commands 

 



R-20 Syllabus for EEE - JNTUK w. e. f. 2020 – 21 

 

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA 

KAKINADA – 533 003, Andhra Pradesh, India 

       DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING 
 

UNIT V 

Functions: Designing, Structured Programs, Function in C, User Defined Functions, Inter-Function 

Communication, Standard Functions, Passing Array to Functions, Passing Pointers to Functions, 

Recursion 

Text Input / Output: Files, Streams, Standard Library Input / Output Functions, Formatting Input / 

Output Functions, Character Input / Output Functions  

Binary Input / Output: Text versus Binary Streams, Standard Library, Functions for Files, 

Converting File Type. 

 

Course Outcomes: 

After the completion of the course the student should be able: 

• To write algorithms and to draw flowcharts for solving problems 

• To convert flowcharts/algorithms to C Programs, compile and debug programs 

• To use different operators, data types and write programs that use two-way/ multi-way 

selection 

• To select the best loop construct for a given problem 

• To design and implement programs to analyze the different pointer applications 

• To decompose a problem into functions and to develop modular reusable code 

• To apply file I/O operations 

 

Text Books: 

1. Programming for Problem Solving, Behrouz A. Forouzan, Richard F.Gilberg, 1st edition,  

Cengage, 2019. 

2. The C Programming Language, Brian W.Kernighan, Dennis M. Ritchie, 2 edition, Pearson, 

2015.  

References: 

1. Computer Fundamentals and Programming, Sumithabha Das, 1st edition, McGraw Hill, 

2018. 

2. Programming in C, Ashok N. Kamthane, Amit Kamthane,3rd edition, Pearson, 2015. 

3. Computer Fundamentals and Programming in C, PradipDey, ManasGhosh, 2nd edition, 

Oxford, 2013. 
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I Year I Semester  
L T P C 

1 0 4 3 

ENGINEERING DRAWING & DESIGN   

      

Course Objective: Engineering drawing being the principal method of communication for engineers, 

the objective is to introduce the students, the techniques of constructing the various types of 

polygons, curves and scales.  The objective is also to visualize and represent the 3D objects in 2D 

planes with proper dimensioning, scaling etc. 

 

Unit I 

Objective: To introduce the students to use drawing instruments and to draw polygons, Engg. 

Curves.  

Polygons: Constructing regular polygons by general methods, inscribing and describing polygons 

on circles. 

Curves: Parabola, Ellipse and Hyperbola by general and special methods, cycloids, involutes, 

tangents and normal for the curves. 

Scales: Plain scales, diagonal scales and vernier scales 

 

Unit II 

Objective: To introduce the students to use orthographic projections, projections of points & simple 

lines. To make the students draw the projections of the lines inclined to both the planes.  

Orthographic Projections: Reference plane, importance of reference lines, projections of points in 

various quadrants, projections of lines, line parallel to both the planes, line parallel to one plane and 

inclined to other plane. 

Projections of straight lines inclined to both the planes, determination of true lengths, angle of 

inclination and traces. 

 

Unit III 

Objective: The objective is to make the students draw the projections of the plane inclined to both 

the planes.  

Projections of planes: regular planes perpendicular/parallel to one reference plane and inclined to the 

other reference plane; inclined to both the reference planes. 

 

Unit IV 

Objective: The objective is to make the students draw the projections of the various types of solids 

in different positions inclined to one of the planes.  

Projections of Solids – Prisms, Pyramids, Cones and Cylinders with the axis inclined to both the 

planes. 

 

Unit V 

Objective: The objective is to represent the object in 3D view through isometric views.  The student 

will be able to represent and convert the isometric view to orthographic view and vice versa.  

Conversion of isometric views to orthographic views; Conversion of orthographic views to 

isometric views. 

Computer Aided Design, drawing practice using Auto CAD, creating 2D&3D drawings of objects 

using Auto CAD 

 

Note: In the End Examination there will be no question from CAD. 
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TEXT BOOKS: 

 

1. Engineering Drawing by N.D. Butt, 53rd edition, Charotar Publications, 2014. 

2. Engineering Drawing by Agarwal & Agarwal,3rd edition, Tata McGraw Hill Publishers, 

2019.  

 

       REFERENCE BOOKS: 

 

1. Engineering Drawing by K. L. Narayana & P. Kannaiah, Scitech Publishers, 2011.  

2. Engineering Graphics for Degree by K.C. John, 1st edition, PHI Publishers, 2009. 

3. Engineering Graphics by PI Varghese,  Mc Graw Hill Publishers, 2012. 

4. Engineering Drawing + AutoCAD – K Venugopal, V. Prabhu Raja, 5th edition, New 

Age, 2011.  

 

Course Outcome: The student will learn how to visualize 2D & 3D objects. 
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ENGLISH COMMUNICATION SKILLS LABORATORY   

 

TOPICS  

 

UNIT I: 

Vowels, Consonants, Pronunciation, Phonetic Transcription, Common Errors in Pronunciation,  

 

UNIT II:  

Word stress-di-syllabic words, poly-syllabic words, weak and strong forms, contrastive stress 

(Homographs) 

 

UNIT III:  

Stress in compound words, rhythm, intonation, accent neutralisation. 

 

UNIT IV:  

Listening to short audio texts and identifying the context and specific pieces of information to 

answer a series of questions in speaking. 

 

UNIT V:  

Newspapers reading; Understanding and identifying key terms and structures useful for writing 

reports. 

Prescribed text book: “Infotech English”, Maruthi Publications. 

 

References: 

1. Exercises in Spoken English Part 1,2,3,4, OUP and CIEFL. 

2. English Pronunciation in use- Mark Hancock, Cambridge University Press. 

3. English Phonetics and Phonology-Peter Roach, Cambridge University Press. 

4. English Pronunciation in use- Mark Hewings, Cambridge University Press. 

5.    English Pronunciation Dictionary- Daniel Jones, Cambridge University Press.  

6. English Phonetics for Indian Students- P. Bala Subramanian, Mac Millan Publications. 
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ELECTRICAL ENGINEERING WORKSHOP   

Course Objectives: 

• To demonstrate the usage of measuring equipment 

• To train the students in setting up simple wiring circuits 

• To impart methods in electrical machine wiring 

 

Any 10 of the following experiments are to be conducted 

List of Experiments: 

1. Study of various electrical tools and symbols. 

2. Study various types of electrical cables/wires, switches, fuses, fuse carriers, MCB, ELCB, 

RCCB and MCCB with their specifications and usage. 

3. Soldering and de-soldering practice. 

4. Identification of various types of resistors and capacitors and understand the usage digital 

multi-meter. 

5. Identification of various semiconductor devices. 

6. Study of Moving Iron, Moving Coil, Electrodynamic and Induction type meters. 

7. Fluorescent lamp wiring. 

8. Wiring of lighting circuit using two-way control (stair case wiring) 

9. Go down wiring/ Tunnel wiring 

10. Hospital wiring. 

11. Measurement of voltage, current, power in DC circuit. 

12. Wiring of power distribution arrangement using single phase MCB distribution board with 

ELCB, main switch and energy meter for calculating Power and Power Factor. 

13. Measurement of earth resistance. 

14. Wiring of backup power supply for domestic Installations including inverter, battery and 

load. 

15. Troubleshooting of domestic electrical equipment’s (tube light and fan). 

16. Understand the usage of CRO, function generator. & Regulated power supply and 

Measurement of ac signal parameters using CRO. 

17. Assembling electronic components on bread board. 

18. Obtain V-I characteristics of Light Emitting Diode. 

Course Outcomes: 

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

• Explain the limitations, tolerances, safety aspects of electrical systems and wiring. 

• Select wires/cables and other accessories used in different types of wiring. 

• Make simple lighting and power circuits. 

• Measure current, voltage and power in a circuit. 
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PROGRAMMING FOR PROBLEM SOLVING USING C LAB (ES1202) 

 

Course Objectives: 

• Apply the principles of C language in problem solving. 

• To design flowcharts, algorithms and knowing how to debug programs.  

• To design & develop of C programs using arrays, strings pointers & functions. 

• To review the file operations, preprocessor commands. 

  Exercise 1: 

• Write a C program to print a block F using hash (#), where the F has a height of six 

characters and width of five and four characters. 

• Write a C program to compute the perimeter and area of a rectangle with a height of 7 inches 

and width of 5 inches. 

• Write a C program to display multiple variables. 

Exercise 2: 

• Write a C program to calculate the distance between the two points. 

• Write a C program that accepts 4 integers p, q, r, s from the user where r and s are positive 

and p is even. If q is greater than r and s is greater than p and if the sum of r and s is greater 

than the sum of p and q print "Correct values", otherwise print "Wrong values". 

Exercise 3: 

• Write a C program to convert a string to a long integer. 

• Write a program in C which is a Menu-Driven Program to compute the area of the various 

geometrical shape. 

• Write a C program to calculate the factorial of a given number. 

Exercise 4: 

• Write a program in C to display the n terms of even natural number and their sum. 

• Write a program in C to display the n terms of harmonic series and their sum.  

1 + 1/2 + 1/3 + 1/4 + 1/5 ... 1/n terms. 

• Write a C program to check whether a given number is an Armstrong number or not. 

Exercise 5:  

• Write a program in C to print all unique elements in an array. 

• Write a program in C to separate odd and even integers in separate arrays. 

• Write a program in C to sort elements of array in ascending order. 

Exercise 6: 

• Write a program in C for multiplication of two square Matrices. 

• Write a program in C to find transpose of a given matrix. 

Exercise 7: 

• Write a program in C to search an element in a row wise and column wise sorted matrix. 

• Write a program in C to print individual characters of string in reverse order. 

Exercise 8:  

• Write a program in C to compare two strings without using string library functions. 

• Write a program in C to copy one string to another string. 

Exercise 9: 

• Write a C Program to Store Information Using Structures with Dynamically Memory 

Allocation 

• Write a program in C to demonstrate how to handle the pointers in the program. 
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Exercise 10: 

• Write a program in C to demonstrate the use of & (address of) and *(value at address) 

operator.  

• Write a program in C to add two numbers using pointers. 

Exercise 11: 

• Write a program in C to add numbers using call by reference. 

• Write a program in C to find the largest element using Dynamic Memory Allocation. 

Exercise 12: 

• Write a program in C to swap elements using call by reference. 

• Write a program in C to count the number of vowels and consonants in a string using a 

pointer. 

Exercise 13: 

• Write a program in C to show how a function returning pointer. 

• Write a C program to find sum of n elements entered by user. To perform this program, 

allocate memory dynamically using malloc( ) function. 

Exercise 14: 

• Write a C program to find sum of n elements entered by user. To perform this program, 

allocate memory dynamically using calloc( ) function. Understand the difference 

between the above two programs 

• Write a program in C to convert decimal number to binary number using the function. 

Exercise 15: 

• Write a program in C to check whether a number is a prime number or not using the 

function. 

• Write a program in C to get the largest element of an array using the function. 

Exercise 16: 

• Write a program in C to append multiple lines at the end of a text file. 

• Write a program in C to copy a file in another name. 

• Write a program in C to remove a file from the disk.  

Course Outcomes: 

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

• Gains Knowledge on various concepts of a C language. 

• Draw flowcharts and write algorithms. 

• Design and development of C problem solving skills. 

• Design and develop modular programming skills. 

• Trace and debug a program 
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MATHEMATICS-III(Vector Calculus, Transforms and PDE) 

 

Course Objectives: 

 To familiarize the techniques in partial differential equations 

 To furnish the learners with basic concepts and techniques at plus two level to lead them into 

advanced level by handling various real-world applications. 

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

 interpret the physical meaning of different operators such as gradient, curl and divergence 

(L5) 

 estimate the work done against a field, circulation and flux using vector calculus (L5) 

 apply the Laplace transform for solving differential equations (L3) 

 find or compute the Fourier series of periodic signals (L3) 

 know and be able to apply integral expressions for the forwards and inverse Fourier 

transform to a range of non-periodic waveforms (L3) 

 identify solution methods for partial differential equations that model physical processes 

(L3) 

 

UNIT –I: Vector calculus:        (10 hrs)  

Vector Differentiation: Gradient– Directional derivative – Divergence– Curl– Scalar Potential 

 

Vector Integration: Line integral – Work done – Area– Surface and volume integrals – Vector 

integral theorems: Greens, Stokes and Gauss Divergence theorems (without proof) and problems on 

above theorems.  

 

UNIT –II: Laplace Transforms:        (10 hrs) 

Laplace transforms – Definition and Laplace transforms of some certain functions– Shifting 

theorems – Transforms of derivatives and integrals – Unit step function –Dirac’s delta function 

Periodic function – Inverse Laplace transforms– Convolution theorem (without proof). 

Applications: Solving ordinary differential equations (initial value problems) using Laplace 

transforms. 

 

UNIT –III: Fourier series and Fourier Transforms:     (10 hrs) 

Fourier Series: Introduction– Periodic functions – Fourier series of periodic function – Dirichlet’s 

conditions – Even and odd functions –Change of interval– Half-range sine and cosine series. 

Fourier Transforms: Fourier integral theorem (without proof) – Fourier sine and cosine integrals – 

Sine and cosine transforms – Properties (article-22.5 in text book-1)– inverse transforms – 

Convolution theorem (without proof) – Finite Fourier transforms. 

  

UNIT –IV: PDE of first order:       (8 hrs) 

Formation of partial differential equations by elimination of arbitrary constants and arbitrary 

functions – Solutions of first order linear (Lagrange) equation and nonlinear (standard types) 

equations. 
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UNIT – V: Second order PDE and Applications:     (10 hrs) 

Second order PDE: Solutions of linear partial differential equations with constant coefficients –non-

homogeneous term of the type 
nmbyax yxbyaxbyaxe ),cos(),sin(, 
. 

Applications of PDE: Method of separation of Variables– Solution of One-dimensional Wave, Heat 

and two-dimensional Laplace equation. 

 

Text Books: 

1. B. S. Grewal, Higher Engineering Mathematics, 44th Edition, Khanna Publishers, 2018. 

2. B. V. Ramana, Higher Engineering Mathematics, 2007 Edition, Tata McGraw Hill 

Education. 

Reference Books: 

 

1. Erwin Kreyszig, Advanced Engineering Mathematics, 10th Edition, Wiley-India. 2015. 

2. Dean. G. Duffy, Advanced Engineering Mathematics with MATLAB, 3rd Edition, CRC 

Press, 2010. 

3. Peter O’ Neil, Advanced Engineering Mathematics, 7th edition, Cengage, 2011.. 

4. Srimantha Pal, S C Bhunia, Engineering Mathematics, Oxford University Press, 2015. 
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APPLIED PHYSICS  

(For All Circuital Branches like ECE, EEE, CSE etc) 

Unit-I: Wave Optics 12hrs 

Interference: Principle of superposition –Interference of light - Interference in thin films 

(Reflection Geometry) & applications - Colors in thin films- Newton’s Rings- 

Determination of wavelength and refractive index. 

 

Diffraction: Introduction - Fresnel and Fraunhofer diffraction - Fraunhofer diffraction due to 

single slit, double slit - N-slits (Qualitative) – Diffraction Grating - Dispersive power and 

resolving power of Grating(Qualitative). 

 

Polarization: Introduction-Types of polarization - Polarization by reflection, refraction and 

Double refraction - Nicol’s Prism -Half wave and Quarter wave plates. 

 

Unit Outcomes: 

The students will be able to 

 Explain the need of coherent sources and the conditions for sustained interference (L2) 

 Identify engineering applications of interference (L3) 

 Analyze the differences between interference and diffraction with applications (L4) 

 Illustrate the concept of polarization of light and its applications (L2) 

 Classify ordinary polarized light and extraordinary polarized light (L2) 

 

 

Unit-II: Lasers and Fiber optics 8hrs 

Lasers: Introduction – Characteristics of laser – Spontaneous and Stimulated emissions of 

radiation – Einstein’s coefficients – Population inversion – Lasing action - Pumping 

mechanisms – Ruby laser – He-Ne laser - Applications of lasers. 

 

Fiber optics: Introduction –Principle of optical fiber- Acceptance Angle - Numerical Aperture - 

Classification of optical fibers based on refractive index profile and modes – 

Propagation of electromagnetic wave through optical fibers - Applications. 

Unit Outcomes: 

The students will be able to 

 Understand the basic concepts of LASER light Sources (L2) 

 Apply the concepts to learn the types of lasers (L3) 

 Identifies the Engineering applications of lasers (L2) 

 Explain the working principle of optical fibers (L2) 

 Classify optical fibers based on refractive index profile and mode of propagation (L2) 

 Identify the applications of optical fibers in various fields (L2) 
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Unit III:  Quantum Mechanics, Free Electron Theory and Band theory 10hrs 

Quantum Mechanics: Dual nature of matter – Heisenberg’s Uncertainty Principle – 

Significance and properties of wave function – Schrodinger’s time independent and dependent 

wave equations– Particle in a one-dimensional infinite potential well. 

Free Electron Theory: Classical free electron theory (Qualitative with discussion of merits 

and demerits) – Quantum free electron theory– Equation for electrical conductivity based on 

quantum free electron theory- Fermi-Dirac distribution- Density of states (3D) - Fermi 

energy. 

Band theory of Solids: Bloch’s Theorem (Qualitative) - Kronig - Penney model 

(Qualitative)- E vs K diagram - V vs K diagram - effective mass of electron – 

Classification of crystalline solids–concept of hole. 

Unit Outcomes: 

The students will be able to 

 Explain the concept of dual nature of matter (L2) 

 Understand the significance of wave function (L2) 

 Interpret the concepts of classical and quantum free electron theories (L2) 

 Explain the importance of K-P model 

 Classify the materials based on band theory (L2) 

 Apply the concept of effective mass of electron (L3) 

 

Unit-IV: Dielectric and Magnetic Materials 8hrs 

Dielectric Materials: Introduction - Dielectric polarization - Dielectric polarizability, 

Susceptibility and Dielectric constant - Types of polarizations- Electronic (Quantitative), 

Ionic (Quantitative) and Orientation polarizations (Qualitative) - Lorentz internal field- 

Clausius- Mossotti equation- Piezoelectricity. 

Magnetic Materials: Introduction - Magnetic dipole moment - Magnetization-Magnetic 

susceptibility and permeability - Origin of permanent magnetic moment - Classification of 

magnetic materials: Dia, para, Ferro, antiferro & Ferri magnetic materials - Domain concept 

for Ferromagnetism & Domain walls (Qualitative) - Hysteresis - soft and hard magnetic 

materials- Eddy currents- Engineering applications. 

 

Unit Outcomes: 

The students will be able to 

 Explain the concept of dielectric constant and polarization in dielectric materials (L2) 

 Summarize various types of polarization of dielectrics (L2) 

 Interpret Lorentz field and Claussius-Mosotti relation in dielectrics(L2) 

 Classify the magnetic materials based on susceptibility and their temperature 

dependence (L2) 

 Explain the applications of dielectric and magnetic materials (L2) 

 Apply the concept of magnetism to magnetic data storage devices (L3) 
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Unit – V: Semiconductors and Superconductors                          10hrs 

 

Semiconductors: Introduction- Intrinsic semiconductors – Density of charge carriers – 

Electrical conductivity – Fermi level – extrinsic semiconductors – density of charge carriers 

– dependence of Fermi energy on carrier concentration and temperature - Drift and 

diffusion currents – Einstein’s 

equation- Hall effect – Hall coefficient –Applications of Hall effect. 

Superconductors: Introduction – Properties of superconductors – Meissner effect – Type 

I and Type II superconductors – BCS theory (Qualitative) – Josephson effects (AC and 

DC) – SQUIDs 

– High Tc superconductors – Applications of superconductors. 

Unit Outcomes: 

The students will be able to 

 Classify the energy bands of semiconductors (L2) 

 Interpret the direct and indirect band gap semiconductors (L2) 

 Identify the type of semiconductor using Hall effect (L2) 

 Identify applications of semiconductors in electronic devices (L2) 

 Classify superconductors based on Meissner’s effect (L2) 

 Explain Meissner’s effect, BCS theory & Josephson effect in superconductors (L2) 

Text books: 
1. M. N. Avadhanulu, P.G.Kshirsagar & TVS Arun Murthy” A Text book of  

Engineering Physics”- S.Chand Publications, 11th  Edition 2019. 

2. Engineering Physics” by D.K.Bhattacharya and Poonam Tandon, 1st edition, Oxford 

press, 2015. 

3. Applied Physics by P.K.Palanisamy 3rd edition, SciTech publications, 2013. 

 

Reference Books: 

1. Fundamentals of Physics – Halliday, Resnick and Walker,10th edition, John Wiley 

&Sons, 2013. 

2. Engineering Physics by M.R.Srinivasan, New Age international publishers, 2009. 

3. Shatendra Sharma, Jyotsna Sharma, “ Engineering Physics”, 1st edition, Pearson 

Education, 2018. 

4. Engineering Physics - Sanjay D. Jain, D. Sahasrabudhe and Girish, 1st edition, 

University Press, 2010. 

5. Semiconductor physics and devices- Basic principle – Donald A, Neamen, 3rd edition, 

Mc Graw Hill, 2003. 

6. B.K. Pandey and S. Chaturvedi, Engineering Physics, 1st edition, Cengage Learning, 

2013. 
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I Year II Semester  L T P C 

3 0 0 3 

DATA STRUCTURES THROUGH C 

Preamble: 

This course is core subject developed to help the student understand the data structure principles 

used in power systems, machines and control systems. This subject covers linear data structures, 

linked lists, trees, graphs, searching and sorting. 

 

Course Objectives: 

• Operations on linear data structures and their applications. 

• The various operations on linked lists. 

• The basic concepts of Trees, Traversal methods and operations. 

• Concepts of implementing graphs and its relevant algorithms. 

• Sorting and searching algorithms. 

 

Unit-1: Linear Data Structures: Arrays, Stacks and Queues 

Data Structures -Operations-Abstract Data Types-Complexity of Algorithms-Time and Space-

Arrays-Representation of Arrays-Linear Arrays-Insertion–Deletion and Traversal of a Linear 

Array-Array as an Abstract Data Type-Multi-Dimensional Arrays-Strings-String Operations-

Storing Strings-String as an Abstract Data Type 

 

Stack -Array Representation of Stack-Stack Abstract Data Type-Applications of Stacks: Prefix-

Infix and Postfix Arithmetic Expressions-Conversion-Evaluation of Postfix Expressions-

Recursion-Towers of Hanoi-Queues-Definition-Array Representation of Queue-The Queue 

Abstract Data Type-Circular Queues-Dequeues-Priority Queues. 

 

Unit-II: Linked Lists 

Pointers-Pointer Arrays-Linked Lists-Node Representation-Single Linked List-Traversing and 

Searching a Single Linked List-Insertion into and Deletion from a Single Linked List-Header 

Linked Lists-Circularly Linked Lists-Doubly Linked Lists-Linked Stacks and Queues-

Polynomials-Polynomial Representation-Sparse Matrices. 

 

Unit-III: Trees 

Terminology-Representation of Trees-Binary Trees-Properties of Binary Trees-Binary Tree 

Representations-Binary Tree Traversal-Preorder-In-order and Post-order Traversal-Threads-

Thread Binary Trees-Balanced Binary Trees-Heaps-Max Heap-Insertion into and Deletion from a 

Max Heap-Binary Search Trees-Searching-Insertion and Deletion from a Binary Search Tree-

Height of Binary Search Tree, m-way Search Trees, B-Trees. 
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Unit-IV: Graphs 

Graph Theory Terminology-Graph Representation-Graph Operations-Depth First Search-Breadth 

First Search-Connected Components-Spanning Trees-Biconnected Components-Minimum Cost 

Spanning Trees-Kruskal’s Algorithm-Prism’s Algorithm-Shortest Paths-Transitive Closure-All-

Pairs Shortest Path-Warshall’s Algorithm. 

 

Unit-V: Searching and Sorting 

Searching -Linear Search-Binary Search-Fibonacci Search-Hashing-Sorting-Definition-Bubble 

Sort-Insertion sort-Selection Sort-Quick Sort-Merging-Merge Sort-Iterative and Recursive Merge 

Sort-Shell Sort-Radix Sort-Heap Sort.  

 

Course Outcomes: 

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

• data structures concepts with arrays, stacks, queues. 

• linked lists for stacks, queues and for other applications. 

• traversal methods in the Trees. 

• various algorithms available for the graphs. 

• sorting and searching in the data ret retrieval applications. 

 

Text Books: 

1. Fundamentals of Data Structures in C, 2nd Edition, E.Horowitz, S.Sahni and Susan 

            Anderson Freed, Universities Press Pvt. Ltd. 

2. Data Structures with C, Seymour Lipschutz, Schaum’s Outlines, Tata McGraw Hill. 
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ELECTRICAL CIRCUIT ANALYSIS -I 

Preamble: 

This course introduces the basic concepts of circuit analysis which is the foundation for all 

subjects of the Electrical Engineering discipline. The emphasis of this course is laid on the basic 

analysis of circuits which includes single phase circuits, magnetic circuits, network theorems, 

transient analysis and network topology. 

Course Objectives: 

• To study the concepts of passive elements, types of sources and various network 

reduction techniques. 

• To understand the applications of network topology to electrical circuits. 

• To study the concept of magnetic coupled circuit. 

• To understand the behavior of RLC networks for sinusoidal excitations. 

• To study the performance of R-L, R-C and R-L-C circuits with variation of one of the 

parameters and to understand the concept of resonance. 

• To understand the applications of network theorems for analysis of electrical networks. 

UNIT-I 

Introduction to Electrical Circuits 

Basic Concepts of passive elements of R, L, C and their V-I relations, Sources (dependent and 

independent), Kirchhoff’s laws, Network reduction techniques (series, parallel, series - parallel, 

star-to-delta and delta-to-star transformation), source transformation technique, nodal analysis 

and mesh analysis to DC networks with dependent and independent voltage and current sources., 

node and mesh analysis.  

UNIT-II 

Magnetic Circuits 

Basic definition of MMF, flux and reluctance, analogy between electrical and magnetic circuits, 

Faraday’s laws of electromagnetic induction – concept of self and mutual inductance, Dot 

convention – coefficient of coupling and composite magnetic circuit, analysis of series and 

parallel magnetic circuits. 

UNIT-III 

Single Phase A.C Systems 

Periodic waveforms (determination of rms, average value and form factor), concept of phasor, 

phase angle and phase difference – waveforms and phasor diagrams for lagging, leading 

networks, complex and polar forms of representations. node and mesh analysis. 

Steady state analysis of R, L and C circuits, power factor and its significance, real, reactive and 

apparent power, waveform of instantaneous power and complex power. 

 

UNIT-IV 

Resonance - Locus Diagrams 

series and parallel resonance, selectively band width and Quality factor, locus diagram- RL, RC, 

RLC with R, L and C variables. 
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UNIT-V 

Network theorems (DC & AC Excitations)  

Superposition theorem, Thevenin’s theorem, Norton’s theorem, Maximum Power Transfer 

theorem, Reciprocity theorem, Millman’s theorem and compensation theorem. 

Course Outcomes: 

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

• Various electrical networks in presence of active and passive elements. 

• Electrical networks with network topology concepts. 

• Any magnetic circuit with various dot conventions. 

• Any R, L, C network with sinusoidal excitation. 

• Any R, L, network with variation of any one of the parameters i.e., R, L, C and f. 

• Electrical networks by using principles of network theorems. 

Text Books: 

1. Engineering Circuit Analysis by William Hayt and Jack E. Kemmerley, 6th edition 

McGraw Hill Company, 2012. 

2. Network Analysis: Van Valkenburg; Prentice-3rd edition, Hall of India Private Ltd, 2015. 

 

Reference Books: 

1. Fundamentals of Electrical Circuits by Charles K. Alexander and Mathew N.O.Sadiku, 

5th edition, McGraw Hill Education (India), 2013. 

2. Linear Circuit Analysis by De Carlo, Lin, 2nd edition, Oxford publications, 2001. 

3. Electric Circuits – (Schaum’s outlines) by Mahmood Nahvi & Joseph Edminister,    

Adapted by KumaRao, 5th Edition – McGraw Hill, 2017. 

4. Electric Circuits by David A. Bell, 7th edition, Oxford publications, 2009. 

5. Introductory Circuit Analysis by Robert L Boylestad, 13th edition, Pearson, 2015 

6. Circuit Theory (Analysis and Synthesis) by A. Chakrabarthi, 7th edition,    

       DhanpatRai&Co., 2018. 
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BASIC CIVIL AND MECHANICAL ENGINEERING 

Course Objectives: 

COB 1: To impart basic principles of stress, strain, shear force and bending 

moment. 

COB 2: To teach principles of strain measurement using electrical strain gauges. 

COB 3: To impart basic characteristics of building materials. 

COB 4: To familiarize the sources of energy, power plant economics and 

environmental aspects. 

COB 5: To make the students to understand the basics concept of Boilers & I.C. 

engines. 

Course Outcomes: 

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

CO 1 : Apply Shear force diagram & Bending moment diagram principles for 

Cantilever and Simply supported beams. 

CO 2 : Apply concepts of Rosette analysis for strain measurements. 

CO 3 : Analyse the characteristics of common building materials. 

CO 4 : Compare the working characteristics of Internal Combustion engines. 

CO 5 : Compare the differences between boiler mountings and accessories. 

Mapping of Course Outcomes with Program Outcomes 

 

CO/PO 
PO 1  

(K3) 

PO 2 

(K4) 

PO 3 

(K5) 

PO 4 

(K3) 

PO 5 

(K3) 

PO 6 

(K3) 

PO 7 

(K2) 

PO 8 

(K3) 

PO 9 

(K2) 

PO 10 

(K2) 

PO 11 

(K3) 

PO 12 

(K) 

CO1 (K3) 3 2 - - - - 2 - - - - - 

CO2 (K3) 3 2 - - - - 3 - - - - - 

CO3 (K4) 3 3 - - - - 3 - - - - - 

CO4 (K4) 2 3 - - - - 3 - - - - - 

CO5 (K4) 3 3 - - - - 3 - - - - - 

Mapping of Course Outcomes with Program Specific Outcomes 

 

CO / PSO PSO 1(K5) PSO 2(K5) PSO 3(K3) 

CO1 (K3) - - - 

CO2 (K3) - 1 - 

CO3 (K4) - 2 - 

CO4 (K4) - - - 

CO5 (K4) - 2 - 

UNIT I: 

Basic Definitions of Force Stress Strain Elasticity. Shear force Bending Moment 

Torsion . Simple problems on Shear force Diagram and Bending moment Diagram for 

cantilever and simply supported beams. 
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UNIT II: 

Measurement of Strain - Electrical Capacitance and Resistance Strain gauges multi 

channel strain indicators. Rosette analysis Rectangular and Triangular strain rosettes. 

UNIT III: 

Characteristics of common building materials Brick Types Testing; Timber 

Classification Seasoning Defects in Timber; Glass Classification uses; steel and its 

applications in construction industry. 

UNIT IV 

Hydraulic Turbines and Pumps: 

Introduction to Power transmission tools, Hydraulic Turbines: Classification- 

Difference between Impulse and Reaction Turbine. 

Pumps: Classification of Pumps, Centrifugal Pump-Applications-Priming- 

Reciprocating Pumps, Single Acting & Double acting-Comparison with Centrifugal 

Pump 

UNIT V 

I.C Engine: Heat Engine Types of Heat Engine Classification of I.C. Engine-Valve 

Timing Diagram, Port Timing Diagram- Comparison of 2S & 4S Engines- Comparison of 

Petrol Engine and Diesel Engine-Fuel System of a Petrol Engine-Ignition Systems.  

Boilers: Classification of Boilers Simple Vertical Boiler Cochran Boiler Babcock 

and Wilcox Boiler Benson Boiler Difference between Fire Tube and Water Tube Boilers 

Boiler Mountings and Accessories. 

Text Books: 

1. Basic Civil and Mechanical Engineering, by Prof. V. Vijayan, Prof. M. 

Prabhakaran     and Er. R. Viashnavi, 2nd edition, S. Chand Publication, 2010 

2. Elements of Mechanical Engineering, Fourth Edition, S. Trymbaka Murthy,  

University Press, 2014 

4. Shanmugam G and Palanichamy M S, Basic Civil and Mechanical Engineering, 

Tata McGraw Hill Publishing Co., New Delhi, (1996). 
5.  Ramamrutham S., Basic Civil Engineering, Dhanpat Rai Publishing Co. (P) Ltd. 

(1999). 

Reference Books: 

1. Seetharaman S., “Basic Civil Engineering”, Anuradha Agencies, (2005).  

2. Venugopal K. and Prahu Raja V., “Basic Mechanical Engineering”, 

Anuradha Publishers, Kumbakonam, (2000).  

3. Er. R. Vaishnavi, Basic Civil and Mechanical Engineering, 2/e, S.Chand 

Publications (2003) 

Web Links: 

1. http://www.umich.edu/~nppcpub/resources/compendia/ARCHpdfs/ARCHsbmIntro

.pdf 

2. http://www.hillagric.ac.in/edu/coa/agengg/lecture/243/Lecture%203%20Engine.pdf 

 

http://www.umich.edu/~nppcpub/resources/compendia/ARCHpdfs/ARCHsbmIntro.pdf
http://www.umich.edu/~nppcpub/resources/compendia/ARCHpdfs/ARCHsbmIntro.pdf
http://www.hillagric.ac.in/edu/coa/agengg/lecture/243/Lecture%203%20Engine.pdf
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I Year II Semester  L T P C 

0 0 3 1.5 

APPLIED PHYSICS LAB  

 

 (For All Circuital Branches like CSE, ECE, EEE etc.) 

(Any 10 of the following listed experiments) 

 

 List of Applied Physics Experiments 

 

1. Determination of thickness of thin object by wedge method. 

2. Determination of radius of curvature of a given plano convex lens by Newton’s 

rings. 

3. Determination of wavelengths of different spectral lines in mercury 

spectrum using diffraction grating in normal incidence configuration. 

4. Determination of dispersive power of the prism. 

5. Determination of dielectric constant using charging and discharging method. 

6. Study the variation of B versus H by magnetizing the magnetic material (B-H 

curve). 

7. Determination of numerical aperture and acceptance angle of an optical fiber. 

8. Determination of wavelength of Laser light using diffraction grating. 

9. Estimation of Planck’s constant using photoelectric effect. 

10. Determination of the resistivity of semiconductor by four probe method. 

11. To determine the energy gap of a semiconductor using p-n junction diode. 

12. Magnetic field along the axis of a current carrying circular coil by 

Stewart & Gee’s Method 

13. Determination of Hall voltage and Hall coefficient of a given 

semiconductor using Hall Effect . 

14. Measurement of resistance of a semiconductor with varying temperature. 

15. Resistivity of a Superconductor using four probe method & Meissner effect. 

 

 References: 

1. S. Balasubramanian, M.N. Srinivasan “A Text Book of Practical 

Physics”- S Chand Publishers, 2017. 
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I Year II Semester  L T P C 

0 0 3 1.5 

BASIC CIVIL AND MECHANICAL ENGINEERING LAB 

Preamble: 

 

Course Objectives: 

COB 1: To make the student learn about the constructional features and 
operational details of various types of internal combustion engines. 

COB 2: To make the student learn about the constructional features, operational 

details of various types of hydraulic turbines 

COB 3: To practice the student about the fundamental of fluid dynamic equations 

and its applications fluid jets. 

COB 4: To train the student in the areas of types of hydro electric power plants, 

estimation and calculation of different loads by considering various 

factors. 

Course Outcomes: 

At the end of the Course, Student will be able to: 

CO 1: Solve to arrive at finding constant speed and variable speed on IC 

engines and interpret their performance. 

CO 2: Estimate energy distribution by conducting heat balance test on IC 

engines 

CO 3: Explain procedure for standardization of experiments. 
CO 4: Determine flow discharge measuring device used in pipes channels and 

tanks. 

CO 5: Determine fluid and flow properties. 

CO 6: Solve for drag coefficients. 

CO 7: Test for the performance of pumps and turbines 

Mapping of Course Outcomes with Program Outcomes 

 

CO/PO 
PO 1 

(K3) 

PO 2 

(K4) 

PO 3 

(K5) 

PO 4 

(K5) 

PO 5 

(K3) 

PO 6 

(K3) 

PO 7 

(K2) 

PO 8 

(K3) 

PO 9 

(K2) 

PO 10 

(K2) 

PO 11 

(K3) 

PO 12 

(K3) 

CO1(K3) 3 2 1 1 3 3 - - - 2 3 - 

CO2(K5) 3 3 - - 3 3 - - - 3 3 - 

CO3(K2) 2 1 - - 2 2 - - - 3 2 - 

CO4(K5) 3 3 3 3 3 3 - - - - 3 - 

CO5(K5) 3 3 3 3 3 3 - - - - 3 - 

CO6(K3) 3 2 1 1 3 3 - - - 3 3 - 

CO7(K4) 3 3 2 2 3 3 - - - 3 3 - 

Mapping of Course Outcomes with Program Specific Outcomes 
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CO/PSO PSO 1 (K5) PSO 2 (K5) PSO 3 (K3) 

CO1 (K3) - - - 

CO2 (K5) - - - 

CO3 (K2) - - - 

CO4 (K5) - - - 

CO5 (K5) - - - 

CO6 (K3) - - - 

CO7 (K4) - 3 - 

 

Part-A 

List of Experiments: 

Thermal Engineering Lab: 

1. Valve time timing diagram on 4-S Diesel engine. 

2. Valve time timing diagram on 4-S Petrol engine. 

3. Port timing diagram on 2-S Petrol engine. 

4. Study on Boiler models. 

5. COP determination of Refrigeration tutor. 

6. COP determination of Air conditioner tutor. 

 

Part-B 

Hydraulic machinery Lab: 

1. Determination of coefficient of discharge on Impact of Jets on Vanes apparatus. 

2. Performance test on Pelton wheel. 

3. Performance test on Francis turbine. 

4. Performance test on Kaplan turbine. 

5. Performance test on Single stage Centrifugal pump. 

6. Performance test on Reciprocating pump. 

 

List of Augmented Experiments: 

(Student can perform any one of the following experiments) 

1. Heat balance sheet on VCR engine 

2. Determination of Loss of head due to sudden contraction and sudden 

enlargement. 

3. Heat balance sheet on Multi cylinder Petrol engine. 

4. Heat balance sheet on 4-S diesel engine. 
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5. Determination of coefficient of discharge on Venturimeter. 

6. Determination of coefficient of discharge on Orificemeter. 

 

Web Links: 

1. https://www.iare.ac.in/sites/default/files/lab2/TE%2Blab.pdf 

2. https://www.dbit.ac.in/ce/syllabus/hydraulics-and-hydraulic-machines-lab.pdf 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.iare.ac.in/sites/default/files/lab2/TE%2Blab.pdf
http://www.dbit.ac.in/ce/syllabus/hydraulics-and-hydraulic-machines-lab.pdf
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I Year II Semester  L T P C 

0 0 3 1.5 

DATA STRUCTURES THROUGH C LAB 

 

Any 10 of the following experiments are to be conducted 

Course Objectives: 

 To develop skills to design and analyze simple linear and non linear data structures.  

 To strengthen the ability to the students to identify and apply the suitable data 

structure for the given real world problem.  

 To gain knowledge in practical applications of data structures. 

 

List of Experiments:  

1. Implement operations on Strings. 

2. Implement basic operations on Stacks.  

3. Implement basic operations on Queue. 

4. Implement basic operations on Circular Queue. 

5. Implement multi stack in a single array. 

6. Implement List data structure using i) array ii) singly linked list. 

7. Implement basic operations on doubly linked list. 

8. Implement basic operations (insertion, deletion, search, find min and find max) on 

Binary Search trees. 

9. Implementation of Heaps. 

10. Implementation of Breadth First Search Techniques. 

11. Implementation of Depth First Search Techniques. 

12. Implementation of Prim’s algorithm. 

13. Implementation of Kruskal’s Algorithm. 

14. Implementation of Linear search. 

15. Implementation of Fibanocci search. 

16. Implementation of Merge sort. 

17. Implementation of Quick sort. 

Course Outcomes: 

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

 Be able to design and analyze the time and space efficiency of the data structure.  

 Be capable to identity the appropriate data structure for given problem. 

 Have practical knowledge on the applications of data structures. 
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I Year II Semester  L T P C 

2 0 0 0 

CONSTITUTION OF INDIA 

Preamble: 

Course Objectives: 

⮚ To Enable the student to understand the importance of constitution  

⮚ To understand the structure of executive, legislature and judiciary  

⮚ To understand philosophy of fundamental rights and duties  

⮚ To understand the autonomous nature of constitutional bodies like Supreme Court and 

high court controller and auditor general of India and election commission of India. 

⮚ To understand the central and state relation financial and administrative. 

 

UNIT-I 

Introduction to Indian Constitution: Constitution meaning of the term, Indian Constitution - 

Sources and constitutional history, Features - Citizenship, Preamble, Fundamental Rights and 

Duties, Directive Principles of State Policy. 

 

Learning outcomes: 

After completion of this unit student will 

● Understand the concept of Indian constitution 

● Apply the knowledge on directive principle of state policy 

● Analyze the History, features of Indian constitution 

● Evaluate Preamble Fundamental Rights and Duties 

 

UNIT-II 

Union Government and its Administration Structure of the Indian Union: Federalism, Centre- 

State relationship, President: Role, power and position, PM and Council of ministers, Cabinet 

and Central Secretariat, Lok Sabha, Rajya Sabha, The Supreme Court and High Court: 

Powers and Functions;  

 

Learning outcomes: -After completion of this unit student will 

● Understand the structure of Indian government 

● Differentiate between the state and central government 

● Explain the role of President and Prime Minister 

● Know the Structure of supreme court and High court 

 

UNIT-III 

State Government and its Administration Governor - Role and Position - CM and Council of 

ministers, State Secretariat: Organization, Structure and Functions 

 

Learning outcomes: -After completion of this unit student will 

● Understand the structure of state government 

● Analyze the role Governor and Chief Minister 

● Explain the role of state Secretariat 

● Differentiate between structure and functions of state secretariat 
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UNIT-IV 
A. Local Administration - District’s Administration Head - Role and Importance, 

Municipalities - Mayor and role of Elected Representative - CEO of Municipal Corporation 

Pachayati Raj: Functions PRI: Zila Panchayat, Elected officials and their roles, CEO Zila 

Panchayat:  Block level Organizational Hierarchy - (Different departments), Village level - 

Role of Elected and Appointed officials - Importance of grass root democracy 

 

Learning outcomes: -After completion of this unit student will 

● Understand the local Administration 

● Compare and contrast district administration role and importance 

● Analyze the role of Myer and elected representatives of Municipalities 

● Evaluate Zilla panchayat block level organization 

 

UNIT-V 

Election Commission: Election Commission- Role of Chief Election Commissioner and 

Election Commissionerate State Election Commission, Functions of Commissions for the 

welfare of SC/ST/OBC and women  

 

Learning outcomes: -After completion of this unit student will 

● Know the role of Election Commission apply knowledge 

● Contrast and compare the role of Chief Election commissioner and Commissionerate 

● Analyze role of state election commission 

● Evaluate various commissions of viz SC/ST/OBC and women 

References:  

1. Durga Das Basu, Introduction to the Constitution of India, 12th edition Prentice – Hall 

of India Pvt. Ltd. New Delhi 2011. 

2. Subash Kashyap, Indian Constitution, 2nd edition, National Book Trust, 2011. 

3. J.A. Siwach, Dynamics of Indian Government & Politics, 2nd edition, Sterling Pub 

Private Ltd.,1990. 

4. D.C. Gupta, Indian Government and Politics, 8th   edition, Vikas Publishing House Pvt 

Ltd., 2015. 

5. H.M.Sreevai, Constitutional Law of India, 4th  edition in 3 volumes (Universal Law 

Publication), 2015. 

6. J.C. Johari, Indian Government and Politics Hans, 13th edition, Shoban Lal & Co.2012.  

7. J. Raj Indian Government and Politics, 1st edition, SAGE Texts Publication, 2008.  

8. M.V. Pylee, Indian Constitution Durga Das Basu, Human Rights in Constitutional Law,    

3rd edition, Lexis Nexis Publications, 2008. 

9. Noorani, A.G., (South Asia Human Rights Documentation Centre), Challenges to Civil 

Right), Challenges to Civil Rights Guarantees in India, Oxford University Press 2012 

E-resources:  

1. nptel.ac.in/courses/109104074/8  

2. nptel.ac.in/courses/109104045/ 

3. nptel.ac.in/courses/101104065/  

4. www.hss.iitb.ac.in/en/lecture-details 

5. www.iitb.ac.in/en/event/2nd-lecture-institute-lecture-series-indian-constitution   
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Course Outcomes:  

At the end of the semester/course, the student will be able to have a clear knowledge on the 

following: 

⮚ Understand historical background of the constitution making and its importance for 

building a democratic India. 

⮚ Understand the functioning of three wings of the government i.e., executive, 

legislative and judiciary. 

⮚ Understand the value of the fundamental rights and duties for becoming good citizen 

of India. 

⮚ Analyze the decentralization of power between central, state and local self-

government. 

⮚ Apply the knowledge in strengthening of the constitutional institutions like CAG, 

Election Commission and UPSC for sustaining democracy. 

1. Know the sources, features and principles of Indian Constitution. 

2. Learn about Union Government, State government and its administration. 

3. Get acquainted with Local administration and Pachayati Raj. 

4. Be aware of basic concepts and developments of Human Rights.  

5. Gain knowledge on roles and functioning of Election Commission 
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II Year I Semester  L T P C 

3 0 0 3 

MATHEMATICS-IV 

(Complex Variables and Statistical Methods) 

 

Course Objectives: 

 To familiarize the complex variables. 

 To familiarize the students with the foundations of probability and statistical methods. 

 To equip the students to solve application problems in their disciplines. 

 

UNIT – I: Functions of a complex variable and Complex integration:       (10 hrs) 

 

Introduction – Continuity – Differentiability – Analyticity –Cauchy-Riemann equations in 

Cartesian and polar coordinates – Harmonic and conjugate harmonic functions – Milne – 

Thompson method. 

Complex integration: Line integral – Cauchy’s integral theorem – Cauchy’s integral formula 

– Generalized integral formula (all without proofs) and problems on above theorems. 

 

UNIT – II: Series expansions and Residue Theorem:         (10 hrs) 

 

Radius of convergence – Expansion in Taylor’s series, Maclaurin’s series and Laurent series. 

Types of Singularities: Isolated – Essential –Pole of order m– Residues – Residue theorem        

(without proof) – Evaluation of real integral of the types ( )f x dx


 and    

UNIT – III: Probability and Distributions:     (10 hrs) 
Review of probability and Baye’s theorem – Random variables – Discrete and Continuous 

random variables – Distribution functions – Probability mass function, Probability density 

function and Cumulative distribution functions – Mathematical Expectation and Variance – 

Binomial, Poisson, Uniform and Normal distributions. 

 

UNIT – IV: Sampling Theory:       (8 hrs) 
Introduction – Population and Samples – Sampling distribution of Means and Variance 

(definition only) – Central limit theorem (without proof) – Representation of the normal 

theory distributions – Introduction to t, 
2 and F-distributions – Point and Interval 

estimations – Maximum error of estimate. 
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UNIT – V: Tests of Hypothesis:       (10 hrs) 

Introduction – Hypothesis – Null and Alternative Hypothesis – Type I and Type II errors – 

Level of significance – One tail and two-tail tests – Tests concerning one mean and two 

means (Large and Small samples) – Tests on proportions. 

 

Course Outcomes: At the end of the course students will be able to 

● apply Cauchy-Riemann equations to complex functions in order to determine whether 

a given continuous function is analytic (L3) 

● find the differentiation and integration of complex functions used in engineering 

problems (L5) 

● make use of the Cauchy residue theorem to evaluate certain integrals (L3) 

● apply discrete and continuous probability distributions (L3) 

● design the components of a classical hypothesis test (L6) 

● infer the statistical inferential methods based on small and large sampling tests (L4) 

 

 

Text Books: 

1. B. S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 44th Edition, 

2017. 

2. Miller and Freund’s, Probability and Statistics for Engineers,Pearson,7th edition, 

2008. 

 

Reference Books: 

1. J. W. Brown and R. V. Churchill, Complex Variables and Applications, 9th edition, 

Mc-Graw Hill, 2013. 

2. S.C. Gupta and V.K. Kapoor, Fundamentals of Mathematical Statistics, 11th edition, 

Sultan Chand & Sons Publications, 2012. 

3. Jay l. Devore, Probability and Statistics for Engineering and the Sciences, 8th Edition, 

Cengage. 

4. Shron L.Myers, Keying Ye, Ronald E Walpole, Probability and Statistics Engineers 

and the Scientists,8th Edition, Pearson 2007. 

5. Sheldon, M. Ross, Introduction to probability and statistics Engineers and the 

Scientists, 4thEdition, Academic Foundation,2011 
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II Year I Semester  L T P C 

3 0 0 3 

ELECTRONIC DEVICES AND CIRCUITS 

Preamble: 

This course introduces the concepts of semi-conductor physics and operation of various semi-

conductor devices. Realization of rectifiers, amplifiers and oscillators using semi-conductor 

devices, transistors and their analysis is introduced in this course. 

 

Course Objectives: 

The main objectives of this course are: 

 The basic concepts of semiconductor physics are to be reviewed. 

 Study the physical phenomena such as conduction, transport mechanism and electrical 

characteristics of different diodes. 

 The application of diodes as rectifiers with their operation and characteristics with and 

without filters are discussed. 

 The principal of working and operation of Bipolar Junction Transistor and Field 

Effect Transistor and their characteristics are explained. 

 The need of transistor biasing and its significance is explained. The quiescent point or 

operating point is explained. 

 Small signal equivalent circuit analysis of BJT and FET transistor amplifiers in 

different configuration is explained. 
 

UNIT - I 

Semi-Conductor Physics: Insulators, Semiconductors, and Metals, classification using 

energy band diagrams, mobility and conductivity, electrons and holes in intrinsic 

semiconductors, extrinsic semiconductors, drift and diffusion, charge densities in 

semiconductors, Hall effect, continuity equation, law of junction, Fermi Dirac function, 

Fermi level in intrinsic and extrinsic Semiconductors 

Junction Diode Characteristics: Open circuited p-n junction, Biased p-n junction, p-n 

junction diode, current components in PN junction Diode, diode equation, V-I 

Characteristics, temperature dependence on V-I characteristics, Diode resistance, Diode 

capacitance, energy band diagram of PN junction Diode. 
 

UNIT - II 

Special Semiconductor Devices: Zener Diode, Breakdown mechanisms, Zener diode 

applications, LED, Photodiode, Tunnel Diode, SCR, UJT. Construction, operation and 

characteristics of all the diodes are required to be considered. 

Rectifiers and Filters: Basic Rectifier setup, half wave rectifier, full wave rectifier, bridge 

rectifier, derivations of characteristics of rectifiers, rectifier circuits-operation, input and 

output  

waveforms, Filters, Inductor filter, Capacitor filter, comparison of various filter circuits in 

terms of ripple factors. 
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UNIT - III 

BJT: Junction transistor, transistor current components, transistor equation, transistor 

configurations, transistor as an amplifier, characteristics of transistor in Common Base, 

Common Emitter and Common Collector configurations, Ebers-Moll model of a transistor, 

punch through/ reach through, Photo transistor, typical transistor junction voltage values. 

FET: FET types, construction, operation, characteristics, parameters, MOSFET-types, 

construction, operation, characteristics, comparison between JFET and MOSFET. 

 
UNIT - IV 

Transistor Biasing and Thermal Stabilization: Need for biasing, operating point, load line 

analysis, BJT biasing- methods, basic stability, fixed bias, collector to base bias, self-bias, 

Stabilization against variations in VBE, Ic, and β, Stability factors, (S, S
'
, S

''
), Bias 

compensation, Thermal runaway, Thermal stability. FET Biasing- methods and stabilization. 

 
UNIT –V 

Small Signal Low Frequency Transistor Amplifier Models: 

BJT: Two port network, Transistor hybrid model, determination of h-parameters, conversion 

of h-parameters, generalized analysis of transistor amplifier model using h-parameters, 

Analysis of CB, CE and CC amplifiers using exact and approximate analysis, Comparison of 

transistor amplifiers. 

FET: Generalized analysis of small signal model, Analysis of CG, CS and CD amplifiers, 

comparison of FET amplifiers. 

 

Course Outcomes: 

At the end of this course the student can able to: 

 Understand the basic concepts of semiconductor physics. 

 Understand the formation of p-n junction and how it can be used as a p-n junction as 

diode in different modes of operation. 

 Know the construction, working principle of rectifiers with and without filters with 

relevant expressions and necessary comparisons. 

 Understand the construction, principle of operation of transistors, BJT and FET with 

their V-I characteristics in different configurations. 

 Know the need of transistor biasing, various biasing techniques for BJT and FET and 

stabilization concepts with necessary expressions. 

 Perform the analysis of small signal low frequency transistor amplifier circuits using 

BJT and FET in different configurations. 
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Text Books: 

1. Electronic Devices and Circuits- J. Millman, C.Halkias, Tata Mc-Graw Hill, 2nd Edition, 

2010.  
2.Electronics devices & circuit theory- Robert L.Boylestad and LouiNashelsky, 

Pearson/Prentice hall, 10thedition, 1999. 

  

References: 

1. Electronic Devices and Circuits-K. Satya Prasad, VGS Book Links, 2nd Edition, 2006. 

2. Electronic Devices and Circuits-Salivahanan, Kumar, Vallavaraj, Tata Mc-Graw Hill, 2nd 

Edition, 2018. 

3. Electronic Devices and Circuits – David Bell, Oxford, 5th Edition, 2008. 
 

 



 
R-20 Syllabus for EEE - JNTUK w. e. f. 2020 – 21 

 

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA 

KAKINADA – 533 003, Andhra Pradesh, India 

      DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING 
 

 

 

II Year I Semester  L T P C 

3 0 0 3 

ELECTRICAL CIRCUIT ANALYSIS - II 

Preamble: 

This course introduces the basic concepts of circuit analysis which is the foundation for all 

subjects of the Electrical Engineering discipline. The emphasis of this course is laid on the 

basic analysis of circuits which includes single phase circuits, magnetic circuits, network 

theorems, transient analysis and network topology. 
 

Course Objectives: 

 To study the concepts of passive elements, types of sources and various network 

reduction techniques. 

 To understand the applications of network topology to electrical circuits. 

 To study the concept of magnetic coupled circuit. 

 To understand the behavior of RLC networks for sinusoidal excitations. 

 To study the performance of R-L, R-C and R-L-C circuits with variation of one of the 

parameters and to understand the concept of resonance. 

 To understand the applications of network theorems for analysis of electrical 

networks. 
 

UNIT - I 

Balanced and Unbalanced Three phase circuits  

Analysis of three phase balanced circuits: 

Phase sequence, star and delta connection of sources and loads, relation between line and 

phase voltages and currents, analysis of balanced three phase circuits, measurement of active 

and reactive power.  

Analysis of three phase unbalanced circuits: 
Loop method, Star-Delta transformation technique, two-wattmeter method for measurement 

of three phase power. 
 

UNIT - II 

Transient Analysis in DC Circuits 

Transient response of First order (R-L, R-C) and second order (R-L-C) circuits using 

differential equations. 

Transient response of First order (R-L, R-C) and second order (R-L-C) circuits using Laplace 

transforms. 
 

UNIT - III 

Transient Analysis in AC circuits 

Transient response of First order (R-L, R-C) and second order (R-L-C) circuits using 

differential equations. 
 

Transient response of First order (R-L, R-C) and second order (R-L-C) circuits using Laplace 

transforms. 
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UNIT - IV 

 

Two Port Networks 

Two port network parameters – Z, Y, ABCD and Hybrid parameters and their relations, 

cascaded networks. 
 

UNIT - V 

Filters 

Need of Filters – Classification -Characteristic impedance- Low Pass Filter, High Pass Filter, 

Band Pass Filter, Band Stop or Band Elimination Filter, m-Derived Filter, Composite filters– 

Design of Filters. 
 

Course Outcomes:  

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

 Understand the concepts of balanced and unbalanced three-phase circuits. 

 Know the transient behavior of electrical networks with DC excitations. 

 Learn the transient behavior of electrical networks with AC excitations. 

 Estimate various parameters of a two port network. 

 Understand the significance of filters in electrical networks. 

Text Books: 

1. Engineering Circuit Analysis by William Hayt and Jack E.Kemmerley, McGraw Hill 

Company,9thedition, 2018. 

2. Network analysis: Van Valkenburg: Prentice-Hall of India Private Ltd, 3rd edition, 

2019. 

Reference Books: 

1. Fundamentals of Electrical Circuits by Charles K.Alexander and Mathew N.O.Sadiku, 

            McGraw Hill Education (India), 6th edition, 2019. 

2. Introduction to circuit analysis and design by Tildon H Glisson. Jr, Springer 

Publications, 1st edition, 2011. 

3. Circuits by A.Bruce Carlson, Cengage Learning Publications, 1st edition, 2008. 

4. Network Theory Analysis and Synthesis by SmarajitGhosh, PHI publications, ninth 

print, 2015. 

5. Networks and Systems by D. Roy Choudhury, New Age International publishers, 2nd 

edition, 2013. 

6. Electric circuit by Joseph Edminister, Schaum’s outlines series, seventh edition, 2017. 

7. Electric Circuits by David A. Bell, Oxford publications, 7th edition, 2009. 

8. Circuit Theory (Analysis and Synthesis) by A.Chakrabarthi, DhanpatRai&Co, 7th- 

Revised edition, 2018) 
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 DC MACHINES AND TRANSFORMERS 

Preamble: 

This is a basic course on rotating electrical machines. This course covers the topics related to 

principles, performance, applications and design considerations of dc machines and 

transformers. 

 
Course Objectives: 

 To Understand the construction, principle of operation and performance of DC 

machines. 

 To Learn the characteristics, performance, methods of speed control and testing 

methods of DC motors. 

 To predetermine the performance of single phase transformers with equivalent circuit 

models. 

 To Understand the methods of testing of single-phase transformer. 

 To Analyze the three phase transformers and achieve three phase to two phase 

conversion. 
 

UNIT - I 

Electromechanical Energy Conversion and introduction to DC machines 

Principles of electromechanical energy conversion - singly excited and multi excited systems- 

calculation of force and torque using the concept of co-energy. 

Construction and principle of operation of DC machines – EMF equation for generator –

Excitation techniques– characteristics of DC shunt generator –applications of DC Generators 

 
UNIT - II 

Operation of DC motors 

Back-emf and torque equations of dc motors – Armature reaction and commutation – 

characteristics of separately-excited, shunt, series and compound motors – losses and 

efficiency – applications of dc motors. 

Necessity of a starter – starting by 3 point and 4-point starters. 

 
UNIT - III 

Speed Control of motors and Testing of DC Machines 

Speed control by armature voltage and field control – testing of DC machines – brake test, 

Swinburne’s method – principle of regenerative or Hopkinson’s method – retardation test –

field’s test- separation of losses. 

 

Single-phase Transformers  

Types and constructional details – principle of operation –emf equation – operation on no 

load and on load – lagging, leading and unity power factors loads –phasor diagrams of 

transformers – equivalent circuit. 
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UNIT - IV 

Performance and testing of transformers and auto transformers: 

Regulation – losses and efficiency – effect of variation of frequency and supply voltage on 

losses – all day efficiency. 

Tests on single phase transformers – open circuit and short circuit tests – Sumpner’s test – 

separation of losses – parallel operation with equal voltage ratios – auto transformer – 

equivalent circuit – comparison with two winding transformers. 

 
UNIT - V 

3-Phase Transformer: 

Polyphase connections- Y/Y, Y/ Δ, Δ/Y, Δ/ Δ and open Δ- third harmonics in phase voltages 

– three winding transformers- transients in switching –off load and on load tap changers- 

Scott connection. 
 

Course Outcomes:  

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

 Assimilate the concepts of electromechanical energy conversion. 

 Mitigate the ill-effects of armature reaction and improve commutation in dc machines. 

 Understand the torque production mechanism and control the speed of dc motors. 

 Analyze the performance of single phase transformers. 

 Predetermine regulation, losses and efficiency of single phase transformers. 

 Parallel transformers, control voltages with tap changing methods and achieve 

three-phase to two-phase transformation. 
 

Text Books: 

1. Electrical Machines by P.S. Bhimbra, Khanna Publishers,7th edition, 2011. 

2. Electric Machinery by A.E.Fitzgerald, Charleskingsley, Stephen D.Umans, TMH,  

6th edition, 2003. 

 

Reference Books: 

1. Electrical Machines by D. P.Kothari, I. J. Nagarth, McGraw Hill Publications, 4th edition,     

    2010. 

2. Electrical Machines by R.K.Rajput, Lakshmi publications, 5th edition. 

3. Electrical Machinery by Abijith Chakrabarthi and Sudhipta Debnath, McGraw Hill, 1st  

    edition. 

4. Electrical Machinery Fundamentals by Stephen J Chapman McGraw Hill education,  

    4th edition, 2010. 

5. Electric Machines by MulukutlaS.Sarma & Mukeshk Pathak, CENGAGE Learning, 

    1st edition, 2008. 

6. Theory & Performance of Electrical Machines by J.B.Guptha. S.K.Kataria& Sons, 1st   

    edition, 2009. 
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ELECTRO MAGNETIC FIELDS 

 

Preamble: 

 Electromagnetic field theory is the pre-requisite for most of the subjects in the gamut of 

electrical engineering. The study of this subject enables students to understand and interpret 

the phenomenon pertinent to electrical engineering using microscopic quantities such as 

electric and magnetic field intensities, scalar and vector potentials. 
 

Course Objectives: 

 To study the production of electric field and potentials due to different configurations 

of static charges. 

 To study the properties of conductors and dielectrics, calculate the capacitance of 

different configurations. Understand the concept of conduction and convection current 

densities. 

 To study the magnetic fields produced by currents in different configurations, 

application of Ampere’s law and the Maxwell’s second and third equations. 

 To study the magnetic force and torque through Lorentz force equation in magnetic 

field environment like conductors and other current loops. 

 To develop the concept of self and mutual inductances and the energy stored. 

 To study time varying and Maxwell’s equations in different forms and Maxwell’s 

fourth equation for the induced EMF 
 

UNIT - I 

Electrostatics: 

Coulomb’s Law – Electric Field Intensity (EFI) – EFI due to a line and a surface charge, 

work done in moving a point charge in an electrostatic field, electric potential – potential 

gradient, Gauss’s law – Maxwell’s first law (div(D)=ρv), Laplace’s and Poison’s equations 

and solution of Laplace’s equation in one variable.  

 
UNIT - II 

Conductors – Dielectrics and Capacitance: 

Electric dipole – dipole moment – potential and EFI due to an electric dipole, Torque on an 

Electric dipole in an electric field, conductors and Insulators – their behavior in electric field. 

Polarization, boundary conditions between conductor to dielectric, dielectric to dielectric and 

conductor to free space. Capacitance of parallel plates, spherical dielectrics, energy stored 

and energy density in a static electric field, current density, conduction and convection 

current densities, Ohm’s law in point form – equation of continuity. 
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UNIT - III 

Magneto statics, Ampere’s Law and Force in magnetic fields: 

Biot-Savart’s law and its applications viz. Straight current carrying filament, circular, square, 

rectangle and solenoid current carrying wire – Maxwell’s second Equation (div(B)=0), 

Ampere’s circuital law and its applications viz. MFI due to an infinite sheet, long filament, 

solenoid, toroidal current carrying conductor, point form of Ampere’s circuital law, 

Maxwell’s third equation (Curl (H)=J) 

Magnetic force, moving charges in a magnetic field – Lorentz force equation, force on a 

current element in a magnetic field, force on a straight and a long current carrying conductor 

in a magnetic field, force between two straight long and parallel current carrying conductors. 

 
UNIT - IV 

Self and mutual inductance: 

Self and mutual inductance – determination of self-inductance of a solenoid and toroid and 

mutual inductance between a straight long wire and a square loop wire in the same plane – 

energy stored and density in a magnetic field. 

 
UNIT - V 

Time Varying Fields: 

Faraday’s   laws of electromagnetic induction – integral and point   forms, Maxwell’s fourth 

equation (Curl(E)=-∂B/∂t), statically and dynamically induced EMF – modification of 

Maxwell’s equations for time varying fields, displacement current, Poynting theorem and 

Poynting vector. 

Course Outcomes:  

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

 Compute electric fields and potentials using Gauss law or solve Laplace’s or 

Poisson’s equations for various electric charge distributions. 

 Calculate the capacitance and energy stored in dielectrics.  

 Calculate the magnetic field intensity due to current carrying conductor and 

understanding the application of Ampere’s law, Maxwell’s second and third law. 

 Estimate self and mutual inductances and the energy stored in the magnetic field. 

 Understand the concepts of displacement current and Poynting theorem and Poynting 

vector 

Text Books: 

1. “Engineering Electromagnetics” by William H. Hayt & John. A. Buck Mc. Graw-Hill,  

7th Editon.2006.  

2.  “Principles of Electro Magnetics” by Sadiku, Oxford Publications, 6th edition, 2015. 

Reference Books: 

1. Introduction to Electro Dynamics by D J Griffiths, Prentice-Hall of India Pvt. Ltd,  

    2nd edition 

2. Electromagnetic Field Theory by Yaduvir Singh, Pearson India, 1st edition, 2011. 

3. Fundamentals of Engineering Electromagnetics by Sunil Bhooshan, Oxford University        

    Press,2012. 

4. Electromagnetics by Joseph A. Edminister, Schaum's Outline,4th Edition,2014. 
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ELECTRICAL CIRCUITS LAB 

 

Preamble: 
To verify and demonstrate various theorems, locus diagrams, resonance and two port 

networks. To determine self and mutual inductance of a magnetic circuit, parameters of a 

given coil and measurement of 3- phase power. 

 

Course Objectives: 

 To verify and demonstrate various theorems and resonance. 

 To draw the locus diagram of series circuits 

 To determine the various parameters of a two port networks 

 To determine self and mutual inductance of a magnetic circuit, parameters of a 

given coil. 

 To measure the power of three phase unbalanced circuit. 
 

(Any 10 of the following experiments are to be conducted) 

1. Verification of Kirchhoff's circuit laws. 

2. Verification of Superposition theorem 

3. Verification of Thevenin’s and Norton’s Theorems 

4. Verification of Maximum power transfer theorem 

5. Verification of Compensation theorem 

6. Verification of Reciprocity and Millman’s Theorems 

7. Locus diagrams of R-L(L Variable) and R-C (C Variable) series circuits 

8. Series and parallel resonance 

9. Determination of self, mutual inductances and coefficient of coupling  

10. Determination of  Impedance (Z) and Admittance (Y) Parameters for a two port 

network 

11. Determination  of  Transmission and Hybrid parameters 

12. Determination of Parameters of a choke coil. 

13. Determination of cold and hot resistance of an electric lamp. 

14. Measurement of 3-phase power by two wattmeter method for unbalanced loads 

 

Course Outcomes:  

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

 Apply various theorems 

 Determination of self and mutual inductances 

 Two port parameters of a given electric circuits 

 Draw locus diagrams 

 Draw Waveforms and phasor diagrams for lagging and leading networks 
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DC MACHINES AND TRANSFORMERS LAB 

Preamble: 

The aim of the lab is to demonstrate the operation of various types of DC machines and 

transformers under no load and loaded conditions by conducting various tests and 

performance will be analyzed. 

Course Objectives: 

 To plot the magnetizing characteristics of DC shunt generator and understand the 

mechanism of self-excitation. 

 To control the speed of DC motors. 

 To determine and predetermine the performance of DC machines. 

 To predetermine the efficiency and regulation of transformers and assess their 

performance. 

 

(Any 10 of the following experiments are to be conducted) 

1. Determination of critical field resistance and critical speed of DC shunt generator by 

using Magnetization characteristics  

2. Predetermination of efficiency of DC Machine by conducting Swinburne’s test  

3. Performance characteristics of a DC shunt motor by conducting Brake test. 

4. Predetermination of efficiency of two DC shunt machines by conducting Hopkinson’s 

test 

5. Speed control of DC shunt motor by Field and armature Control methods 

6. Determination of constant losses of DC shunt motor by conducting Retardation test 

7. Separation of losses (Eddy current and Hysteresis) in a DC shunt motor. 

8. Predetermination of efficiency, regulation and to obtain the parameters of the 

equivalent circuit of a single phase transformer by conducting OC & SC tests. 

9. Predetermination of efficiency, regulation and to obtain the parameters of the 

equivalent circuit of a single phase transformer by conducting Sumpner’s test.  

10. Conversion of three phase to two phase supply by using Scott connection of 

transformers 

11. Parallel operation of two Single phase Transformers under no-load and load  

conditions 

12. Separation of core losses of a single phase transformer 

13. Heat run test on a bank of three single phase Delta connected transformers 
 

Course Outcomes: 

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

   Determine and predetermine the performance of DC machines and Transformers. 

 Control the speed of DC motor.  

 Obtain three phase to two phase transformation. 
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ELECTRONIC DEVICES AND CIRCUITS LAB 
 

Preamble: 

The aim of the lab imparts the knowledge to understand the concepts, working and 

characteristics of Different Diodes, BJT and FET Transistors, amplifiers and compensation 

techniques of transistors  

 

Course Objectives: The student is able 

 To study the characteristics of electronic components and measuring instruments.  

 To understand the characteristics of PN, Zener diode, design rectifiers with and without 

filters 

 To understand the characteristics of BJT, FET, MOSFET, SCR, UJT 

 To understand the biasing of transistors 

 To understand the frequency response of amplifiers, measure frequency, phase of signals. 

 

Electronic Workshop Practice: 

 

1. Identification, Specifications, Color Codes for resistor, R, L, C Components, 

Potentiometers, Coils, Gang condensers, Relays, Bread Boards. 

2. Identification, Specifications and Testing of active devices, Diodes, BJTs, JFETs, 

LEDs, LCDs, SCR, UJT. 

3. Soldering Practice- Simple circuits using active and passive components. 
4. Study and operation of Ammeters, Voltmeters, Transformers, Analog and Digital  

5. Multimeter, Function Generator, Regulated Power Supply and CRO. 

 

 

List of Experiments 
(Any 10 of the  following experiments are to be conducted) 

 

1. P.N Junction Diode Characteristics 

       Part A: Germanium Diode (Forward bias& Reverse bias) 

        Part B: Silicon Diode (Forward Bias only) 

2.Zener Diode Characteristics  

Part A: V-I Characteristic 

        Part B: Zener Diode as Voltage Regulator 

3.Rectifiers (without and with c-filter)  

Part A: Half-wave Rectifier 

Part B : Full-wave  Rectifier 

4.BJT Characteristics (CE Configuration) 

 Part A: Input Characteristics 

 Part B: output Characteristics 

5.FET Characteristics   

 Part A: Drain Characteristics 

 Part B: Transfer Characteristics 

6.SCR Characteristics 
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7.UJT Characteristics 

8.MOSFET Characteristics 

9.Transistor Biasing 

10. Measurement of electrical quantities using CRO  

11. BJT-CE Amplifier 

12.Emitter Follower –CC Amplifier 

13.FET-CS Amplifier 

 

Note: The students are required to perform the experiment to obtain the V-I characteristics 

and to determine the relevant parameters from the obtained graphs. 
 

Equipment required: 
 

1.Regulated Power supplies 

2.Analog/Digital Storage Oscilloscopes 

3.Analog/Digital Function Generators 

4.Digital Multi-meters 

5.Decade Résistance Boxes/Rheostats 

6.Decade Capacitance Boxes 

7.Ammeters (Analog or Digital) 

8.Voltmeters (Analog or Digital) 

9.Active & Passive Electronic Components 
 

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

 Analyze the characteristics of diodes, transistors and other devices 

 Design and implement the rectifier circuits, SCR and UJT in the hardware circuits.  

 Design the biasing and amplifiers of BJT and FET amplifiers  

 Measure electrical quantities using CRO in the experimentation. 
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SKILL ORIENTED COURSE 

DESIGN OF ELECTRICAL CIRCUITS USING ENGINEERING SOFTWARE 

TOOLS 
 

Preamble: 
The aim of the course is to simulate various theorems and resonance. Also to determine self 

and mutual inductance of a magnetic circuit, parameters of a given coil through simulation.  

 

Course Objectives: 

 To Learn the fundamentals of MATLAB Tools 

 To generate various waveform signals and sequences 

 To verify and simulate various electrical circuits using Mesh and Nodal 

Analysis  

 To verify and simulate various theorems  

 To verify and simulate RLC series and parallel resonance. 

 To determine self and mutual inductance of a magnetic circuit, parameters of a 

given coil. 

 

List of Experiments 
(Any 10 of the  following experiments are to be conducted) 

 

Note: MATLAB/SMULINK fundamentals shall be explained during the first week 

before starting of the Lab course  

1. Generation of various signals and sequences (Periodic and Aperiodic), such as unit    

        Impulse, Step, Square,  Saw tooth, Triangular, Sinusoidal, Ramp. 

2. Operations on signals and sequences such as Addition, Multiplication, Scaling, Shifting,      

       Folding, Computation of Energy, and Average Power 

3. Verification of Kirchhoff’s current law and voltage law using simulation tools. 

4. Verification of mesh analysis using simulation tools. 

5. Verification of nodal analysis using simulation tools. 

6. Determination of average value, rms value, form factor, peak factor of sinusoidal 

wave, square wave using simulation tools. 

7. Verification of super position theorem using simulation tools. 

8. Verification of reciprocity theorem using simulation tools. 

9. Verification of maximum power transfer theorem using simulation tools. 

10. Verification of Thevenin’s theorem using simulation tools. 

11. Verification of Norton’s theorem using simulation tools. 

12. Verification of compensation theorem using simulation tools. 

13. Verification of Milliman’s theorem using simulation tools. 

14. Verification of series resonance using simulation tools. 

15. Verification of parallel resonance using simulation tools. 

16. Verification of self inductance and mutual inductance by using simulation tools. 
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Course Outcomes:  

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

 write  the  MATLAB programs to simulate the electrical circuit problems 

 simulate various circuits for electrical parameters 

 simulate various wave form for determination of wave form parameters  

 simulate RLC series and parallel resonance circuits for resonant parameters 

 simulate magnetic circuits for determination of self and mutual inductances  
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PROFESSIONAL ETHICS & HUMAN VALUES 

Preamble: 

This course is a mandatory course introduced to impart the Ethics and Human Values to the 

students in engineering education. 

Course Objectives: 

● To create an awareness on Engineering Ethics and Human Values. 

● To instill Moral and Social Values and Loyalty 

● To appreciate the rights of others 

● To create awareness on assessment of safety and risk 

 

UNIT -I 

Human Values:  

Morals, Values and Ethics-Integrity-Work Ethic-Service learning – Civic Virtue – Respect 

for others –Living Peacefully –Caring –Sharing –Honesty -Courage-Cooperation–

Commitment – Empathy –Self Confidence Character –Spirituality. 

Learning outcomes: 

1. Learn about morals, values & work ethics. 

2. Learn to respect others and develop civic virtue. 

3. Develop commitment 

4. Learn how to live peacefully 

 

UNIT -II 

Engineering Ethics: 

Senses of ‘Engineering Ethics-Variety of moral issued –Types of inquiry –Moral dilemmas –

Moral autonomy –Kohlberg’s theory-Gilligan’s Theory-Consensus and controversy –Models 

of professional roles-Theories about right action-Self-interest -Customs and religion –Uses of 

Ethical theories –Valuing time –Cooperation –Commitment. 

Learning outcomes: 

1. Learn about the ethical responsibilities of the engineers. 

2. Create awareness about the customs and religions. 

3. Learn time management 

4. Learn about the different professional roles. 

 

UNIT -III 

Engineering as Social Experimentation:  

Engineering As Social Experimentation –Framing the problem –Determining the facts –

Codes of Ethics –Clarifying Concepts –Application issues –Common Ground -General 

Principles –Utilitarian thinking respect for persons. 

Learning outcomes: 

1. Demonstrate knowledge to become a social experimenter. 

2. Provide depth knowledge on framing of the problem and determining the facts. 

3. Provide depth knowledge on codes of ethics.  

4. Develop utilitarian thinking 
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UNIT -IV 

Engineers Responsibility for Safety and Risk: 

Safety and risk –Assessment of safety and risk –Risk benefit analysis and reducing risk-

Safety and the Engineer-Designing for the safety-Intellectual Property rights (IPR). 

Learning outcomes: 

1. Create awareness about safety, risk & risk benefit analysis. 

2. Engineer’s design practices for providing safety. 

3. Provide knowledge on intellectual property rights. 

 

UINIT- V 

Global Issues: 
Globalization –Cross-culture issues-Environmental Ethics –Computer Ethics –Computers as 

the instrument of Unethical behavior –Computers as the object of Unethical acts –

Autonomous Computers-Computer codes of Ethics –Weapons Development -Ethics and 

Research –Analyzing Ethical Problems in research. 

Learning outcomes: 

1. Develop knowledge about global issues. 

2. Create awareness on computer and environmental ethics 

3. Analyze ethical problems in research. 

4. Give a picture on weapons development. 

Course outcomes: 

Students will be able to: 

● Identify and analyze an ethical issue in the subject matter under investigation or in a 

relevant field 

● Identify the multiple ethical interests at stake in a real-world situation or practice 

● Articulate what makes a particular course of action ethically defensible 

● Assess their own ethical values and the social context of problems 

● Identify ethical concerns in research and intellectual contexts, including academic 

integrity, use and citation of sources, the objective presentation of data, and the 

treatment of human subjects 

● Demonstrate knowledge of ethical values in non-classroom activities, such as service 

learning, internships, and field work 

● Integrate, synthesize, and apply knowledge of ethical dilemmas and resolutions in 

academic settings, including focused and interdisciplinary research. 

 

Text Books: 

1) “Engineering Ethics includes Human Values” by M.Govindarajan, S.Natarajan and, 

V.S.Senthil Kumar-PHI Learning Pvt. Ltd-2009 

2) “Engineering Ethics” by Harris, Pritchard and Rabins, CENGAGE Learning, India 

Edition, 2009. 

3) “Ethics in Engineering” by Mike W. Martin and Roland Schinzinger –Tata McGraw-

Hill–2003. 

4) “Professional Ethics and Morals” by Prof.A.R.Aryasri, DharanikotaSuyodhana-Maruthi 

Publications. 

5) “Professional Ethics and Human Values” by A.Alavudeen, R.KalilRahman and M.  

Jayakumaran, Laxmi Publications. 

6) “Professional Ethics and Human Values” by Prof.D.R.Kiran-“Indian Culture, Values and 

Professional Ethics” by PSR Murthy-BS Publication 
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PYTHON PROGRAMMING 

 
Preamble: 

This course is developed to impart the programming skills to the students and prepare them to 

suitable for industry ready 

 

Course Objectives: 

  

The Objectives of Python Programming are 

To learn about Python programming language syntax, semantics, and the runtime 

environment 

To be familiarized with universal computer programming concepts like data types, 
containers 

To be familiarized with general computer programming concepts like conditional 

execution, loops & functions 

To be familiarized with general coding techniques and object-oriented programming 

UNIT-I 

Introduction: 
Introduction to Python, Program Development Cycle, Input, Processing, and Output, 

Displaying Output with the Print Function, Comments, Variables, Reading Input from the 

Keyboard, Performing Calculations, Operators. Type conversions, Expressions, More about 

Data Output. 

Data Types, and Expression: Strings Assignment, and Comment, Numeric Data Types and 

Character Sets, Using functions and Modules. 

Decision Structures and Boolean Logic: if, if-else, if-elif-else Statements, Nested Decision 

Structures, Comparing Strings, Logical Operators, Boolean Variables. Repetition Structures: 

Introduction, while loop, for loop, Calculating a Running Total, Input Validation Loops, 

Nested Loops. 

UNIT- II 
Control Statement: 
Definite iteration for Loop Formatting Text for output, Selection if and if else Statement 
Conditional Iteration The While Loop 

Strings and Text Files: Accessing Character and Substring in Strings, Data Encryption, 

Strings and Number Systems, String Methods Text Files. 

UNIT -III 

List and Dictionaries: 
Lists, Defining Simple Functions, Dictionaries 

Design with Function: Functions as Abstraction Mechanisms, Problem Solving with Top 

Down Design, Design with Recursive Functions, Case Study Gathering Information from a 

File System, Managing a Program’s Namespace, Higher Order Function.  

Modules: Modules, Standard Modules, Packages. 
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UNIT- IV 

File Operations: 

Reading config files in python, Writing log files in python, Understanding read functions, 

read(), readline() and readlines(), Understanding write functions, write() and writelines(), 

Manipulating file pointer using seek, Programming using file operations 

Object Oriented Programming: Concept of class, object and instances, Constructor, class 

attributes and destructors, Real time use of class in live projects, Inheritance , overlapping 

and overloading operators, Adding and retrieving dynamic attributes of classes, 

Programming using OOPs support 

Design with Classes: Objects and Classes, Data modeling Examples, Case Study An ATM, 
Structuring Classes with Inheritance and Polymorphism 

UNIT -V 

Errors and Exceptions: 

Syntax Errors, Exceptions, Handling Exceptions, Raising Exceptions, User-defined 

Exceptions, Defining Clean-up Actions, Redefined Clean-up Actions. 

Graphical User Interfaces: The Behavior of Terminal Based Programs and GUI -Based, 

Programs, Coding Simple GUI-Based Programs, Other Useful GUI Resources. 

Programming: Introduction to Programming Concepts with Scratch. 

Course Outcomes: 

Develop essential programming skills in computer programming concepts like data 

types, containers 

Apply the basics of programming in the Python language Solve coding tasks related 

conditional execution, loops 

Solve coding tasks related to the fundamental notions and techniques used in 

object- oriented programming 

Text Books 

1) Fundamentals of Python First Programs, Kenneth. A. Lambert, Cengage, 2/e, 2011. 

Reference Books: 

1) Introduction to Python Programming, Gowrishankar S., VeenaA, CRC Press, 2nd 

Edition, 2019. 

2) Introduction to Programming Using Python, Y. Daniel Liang, Pearson, 1st Edition, 

2012. 

e-Resources: 

1) https://www.tutorialspoint.com/python3/python_tutorial.pdf 

 

 

 

 

http://www.tutorialspoint.com/python3/python_tutorial.pdf
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DIGITAL ELECTRONICS 

 

Preamble: 

This course covers the topics related to representation numbers in different radix formats, 

complements and codes. It also introduces the basic gates and their realization in SOP and 

POS form. Boolean algebra and various logic gates minimization process is introduced. 

Design principles of combinational and sequential circuits are explained to make the students 

thorough in design of these circuits. 

 
Course Objectives: 

 To solve a typical number base conversion and analyze new error coding techniques. 

 Theorems and functions of Boolean algebra and behavior of logic gates. 

 To optimize logic gates for digital circuits using various techniques. 

 To understand concepts of combinational circuits. 

 To develop advanced sequential circuits.  

 

UNIT - I 

Review of Number Systems & Codes: 

Representation of numbers of different radix, conversion from one radix to another radix, r-

1’s complements and r’s complements of signed members. Gray code,4 bit codes; BCD, 

Excess-3, 2421, 84-2-1 code etc., Error detection & correction codes: parity checking, even 

parity, odd parity, Hamming code. 

Boolean theorems and logic operations 

Boolean theorems, principle of complementation & duality, De-Morgan theorems. Logic 

operations; Basic logic operations -NOT, OR, AND, Universal Logic operations, EX-OR, 

EX-NOR operations. Standard SOP and POS Forms, NAND-NAND and NOR-NOR 

realizations. 

 

UNIT - II 

Minimization Techniques: 

Minimization and realization of switching functions using Boolean theorems, K-Map (up to 6 

variables) and tabular method. 

Combinational Logic Circuits Design: 
Design of Half adder, full adder, half subtractor, full subtractor, applications of full adders; 4-

bit adder-subtractor circuit, BCD adder circuit, Excess 3 adder circuit and carry look-a-head 

adder circuit 

 

UNIT - III 

Combinational Logic Circuits Design Using MSI &LSI: 

Design of encoder, decoder, multiplexer and demultiplexers, Implementation of higher order 

circuits using lower order circuits. Realization of Boolean functions using decoders and 

multiplexers. Design of Priority encoder, 4-bit digital comparator and seven segment decoder 

Introduction of PLD’s: 

PLDs: PROM, PAL, PLA -Basics structures, realization of Boolean functions. 
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UNIT - IV 

Sequential Circuits-I: 

Classification of sequential circuits (synchronous and asynchronous) , operation of NAND 

& NOR Latches and flip-flops; truth tables and excitation tables of RS flip-flop, JK flip-

flop, T flip-flop, D flip-flop with reset and clear terminals. Conversion from one flip-flop to 

another flip-flop. Design of ripple counters, design of synchronous counters, Johnson 

counter, ring counter. Design of registers - Buffer register, control buffer register, shift 

register, bi-directional shift register, universal shift register. 

 

UNIT - V 

Sequential Circuits -II: 

Finite state machine; state diagrams, state tables, reduction of state tables. Analysis of 

clocked sequential circuits Mealy to Moore conversion and vice-versa. Realization of 

sequence generator and sequence detector circuits, Races and Hazards. 
 

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

 Classify different number systems and apply to generate various codes. 

 Use the concept of  Boolean algebra in minimization of switching functions 

 Design different types of combinational logic circuits. 

 Apply knowledge of flip-flops in designing of Registers and counters 

 The operation and design methodology for synchronous sequential circuits and 

algorithmic state machines. 

Text Books: 

1. Switching and finite automata theory:ZviKohavi, Niraj K. Jha,Cambridge University 

Press, 3rd Edition, 2009.   
2. Digital Design by Morris Mano, Prentice Hall India, 5th Edition. 

Reference Books: 

1. Digital Principles and Applications by Leach , Malvino , Saha, Mc-Graw Hill, 8th 

Edition, 2014. 

2. Switching Theory and Logic Design by A. Anand Kumar, PHI learning, 3rd edition. 

3. Introduction to Switching Theory and Logic Design – Fredriac J Hill, Gerald R 

Peterson, 3rdEdition, John Willey and Sons Inc,  

4. Fundamentals of Logic Design by Charles H. RothJr., Cengage Learning, 7th 

edition,2013. 

https://www.google.co.in/search?sa=X&bih=635&biw=1366&hl=en&sxsrf=ALeKk00hv3lNvn_3evQgicCgQyTdS79OIA:1617269372731&q=Professor+Zvi+Kohavi&stick=H4sIAAAAAAAAAOPgE-LVT9c3NEw2KSorz00xUeIBc00M4lNM4i21ZLKTrfST8vOz9cuLMktKUvPiy_OLsq0SS0sy8osWsYoEFOWnpRYX5xcpRJVlKnjnZySWZe5gZQQAbsOZZlcAAAA&ved=2ahUKEwjPz97z3dzvAhVh73MBHXAMC6cQmxMoATAVegQIFxAD
https://www.google.co.in/search?sa=X&bih=635&biw=1366&hl=en&sxsrf=ALeKk00hv3lNvn_3evQgicCgQyTdS79OIA:1617269372731&q=Niraj+K.+Jha&stick=H4sIAAAAAAAAAOPgE-LVT9c3NEw2KSorz00xUeIBc40rSszKsrK0ZLKTrfST8vOz9cuLMktKUvPiy_OLsq0SS0sy8osWsfL4ZRYlZil46yl4ZSTuYGUEAAv6z7hPAAAA&ved=2ahUKEwjPz97z3dzvAhVh73MBHXAMC6cQmxMoAjAVegQIFxAE
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Leach&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Malvino&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Saha&search-alias=stripbooks
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POWER SYSTEMS - I 

 
Preamble: 

 Electrical Power plays significant role in day-to-day life of entire mankind. The aim of this 

course is to allow the students to understand the concepts of the generation and distribution of 

power along with economic aspects. 

 

Course Objectives: 

 To study the principle of operation of different components of a thermal power 

stations. 

 To study the principle of operation of different components of a Nuclear power 

stations. 

 To study the constructional and operation of different components of an Air and 

Gas Insulated substations. 

 To study the constructional details of different types of cables. 

 To study different types of load curves and tariffs applicable to consumers. 

 
UNIT - I 

Hydroelectric Power Stations: 

Selection of site, general layout of a hydroelectric power plant with brief description of major 

components and principle of operation  

Thermal Power Stations 

Selection of site, general layout of a thermal power plant. Brief description of components: 

boilers, super heaters, economizers and electrostatic precipitators, steam turbines: impulse 

and reaction turbines, condensers, feed water circuit, cooling towers and chimney. 

 
UNIT - II 

Nuclear Power Stations 

Location of nuclear power plant, working principle, nuclear fission, nuclear fuels, nuclear 

chain reaction, nuclear reactor components: moderators, control rods, reflectors and coolants, 

types of nuclear reactors and brief description of PWR, BWR and FBR. Radiation: radiation 

hazards and shielding, nuclear waste disposal.  
 

UNIT - III 

Classification of Air and Gas Insulated substations 

Air Insulated Substations – indoor & outdoor substations, substations layouts of 33/11 kV 

showing the location of all the substation equipment. 

 

Bus bar arrangements in the sub-stations: simple arrangements like single bus bar, 

sectionalized single bus bar, double bus bar with one and two circuit breakers, main and 

transfer bus bar system with relevant diagrams. 

Gas Insulated Substations (GIS) – advantages of gas insulated substations, constructional 

aspects of GIS, installation and maintenance of GIS, comparison of air insulated substations 

and gas insulated substations. 
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UNIT- IV 

Underground Cables 

Types of cables, construction, types of insulating materials, calculation of insulation resistance, 

stress in insulation and power factor of cable. 

Capacitance of single and 3-Core belted Cables. Grading of cables: capacitance grading and  

intersheath grading.  

 
UNIT - V 

Economic Aspects of Power Generation & Tariff   

 Economic Aspects – load curve, load duration and integrated load duration curves, 

discussion on economic aspects: connected load, maximum demand, demand factor, load 

factor, diversity factor, plant capacity factor and plant use factor, base and peak load plants. 

Tariff Methods– costs of generation and their division into fixed, semi-fixed and running 

costs, desirable characteristics of a tariff method, tariff methods: simple rate, flat rate, block-

rate, two-part, three–part, and power factor tariff methods. 

 
Course Outcomes: 

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

 Identify the different components of thermal power plants. 

 Identify the different components of nuclear Power plants. 

 Identify the different components of air and gas insulated substations. 

 Identify single core and three core cables with different insulating materials. 

 Analyse the different economic factors of power generation and tariffs.  
 

Text Books: 

1. A Text Book on Power System Engineering by M.L.Soni, P.V.Gupta, U.S.Bhatnagarand 

A. Chakrabarti, DhanpatRai& Co. Pvt. Ltd, 2016. 

2. Generation, Distribution and Utilization of Electric Energy by C.L.Wadhawa, New age 

International (P) Limited, Publishers, 3rd edition. 

Reference Book: 

1. Elements of Electrical Power Station Design by M V Deshpande, PHI, New Delhi, 2009. 
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INDUCTION AND SYNCHRONOUS MACHINES 
Preamble: 
This course covers the topics on 3-phase induction motor, 1-phase induction motor and 

synchronous machines which have wide application in power systems. The main aim of the 

course is to provide a detailed analysis of operation and performance of 3-phase induction 

motor, 1-phase induction motor and synchronous machines. In addition, it also covers voltage 

regulation and parallel operation of synchronous generators. 

 

Course Objectives:  

 Understand the principle of operation and performance of 3-phase induction motor. 

 Quantify the performance of induction motor and induction generator in terms of 

torque and slip. 

 To understand the torque producing mechanism of a single phase induction motor. 

 To understand the principle of emf generation, the effect of armature reaction and 

predetermination of voltage regulation in synchronous generators. 

 To study parallel operation and control of real and reactive powers for synchronous 

generators. 

 To understand the operation, performance and starting methods of synchronous 

motors. 
 

UNIT - I 

3-phase induction motors 

Construction details   of   squirrel cage and slip ring induction motors – production of rotating 

magnetic field – principle of operation – Equivalent circuit –phasor diagram- slip speed-rotor 

emf and rotor frequency – rotor current and pf at standstill and during running conditions – 

rotor power   input, rotor copper   loss and mechanical power developed and their   

interrelationship. 

 
UNIT - II 

Characteristics and testing methods of induction motors 

Torque equation – expressions for maximum torque and starting torque – torque slip 

characteristic – double cage and deep bar rotors – crawling and cogging – speed control of 

induction motor with V/f control method – no load and blocked rotor tests – circle diagram 

for predetermination of performance – induction generator operation (Qualitative treatment 

only) 
 

UNIT - III 

Starting methods of 3-phase induction motors  

Methods of starting of three phase Induction motors: DOL, Auto transformer, Star-Delta and 

rotor resistance methods.  

 

Single phase induction motors: 

Constructional features- equivalent circuit- problem of starting-double revolving field theory- 

Methods of starting. AC series motors. 

 



 
R-20 Syllabus for EEE - JNTUK w. e. f. 2020 – 21 

 

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY KAKINADA 

KAKINADA – 533 003, Andhra Pradesh, India 

      DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING 
 

 

UNIT - IV 

Construction, operation, voltage regulation and parallel operation of synchronous 

generator: 

Constructional features of non-salient and salient pole machines –types of armature windings 

– distribution, pitch and winding factors – E.M.F equation –improvements of waveform and 

armature reaction –phasor diagrams- voltage regulation by synchronous impedance method – 

MMF method and Potier triangle method– two reaction analysis of salient pole machines and 

phasor diagram. 

Parallel operation with infinite bus and other alternators – synchronizing power – load 

sharing – control of real and reactive power – numerical problems. 

 
UNIT - V 

Synchronous motor – operation, starting and performance 

Synchronous motor principle and theory of operation – phasor diagram – starting torque – 

variation of current and power factor with excitation – capability curves - synchronous 

condenser – mathematical analysis for power developed – hunting and its suppression – 

methods of starting – applications. 
 

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

 Explain the operation and performance of three phase induction motor. 

 Analyze the torque-speed relation, performance of induction motor and induction 

generator. 

 Implement the starting of single phase induction motors. 

 Develop winding design and predetermine the regulation of synchronous generators. 

 Explain hunting phenomenon, implement methods of staring and correction of power 

factor with synchronous motor. 

Text Books: 

1. Electrical Machines by P.S. Bhimbra, Khanna Publishers 

2. Electric Machinery by A.E.Fitzgerald, Charles Kingsley, Stephen D.Umans, TMH 

Reference Books: 

1. 1.Performance and design of AC machines – M.G. Say 

2. Alternating Current Machines by A.F.Puchstein, T.C. Lloyd, A.G. Conrad, ASIA 

Publishing House 

3. Electrical Machinery Fundamentals by Stephen J Chapman McGraw Hill education, 

2010. 

4. Electrical Machines by R.K.Rajput, Lakshmi publications, 5th edition 
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MANAGERIAL ECONOMICS & FINANCIAL ANALYSIS 
 

 

Course Objectives: 

 The Learning objectives of this paper are to understand the concept and nature of 

Managerial Economics and its relationship with other disciplines and also to understand 

the Concept of Demand and Demand forecasting. 

 To familiarize about the Production function, Input Output relationship, Cost-Output 

relationship and Cost-Volume-Profit Analysis. 

 To understand the nature of markets, Methods of Pricing in the different market structures 

and to know the different forms of Business organization and the concept of Business 

Cycles. 

 To learn different Accounting Systems, preparation of Financial Statement and uses of 

different tools for performance evaluation. 

  Finally, it is also to understand the concept of Capital, Capital Budgeting and the 

techniques used to evaluate Capital Budgeting proposals. 
  

Unit-I 

Introduction to Managerial Economics and demand Analysis: 

Definition of Managerial Economics –Scope of Managerial Economics and its relationship 

with other subjects –Concept of Demand, Types of Demand, Determinants of Demand- 

Demand schedule, Demand curve, Law of Demand and its limitations- Elasticity of Demand, 

Types of Elasticity of Demand and Measurement- Demand forecasting and Methods of 

forecasting, Concept of Supply and Law of Supply. 

Unit – II:  

Theories of Production and Cost Analyses:  

Theories of Production function- Law of Variable Proportions-Isoquants and Isocosts and 

choice of least cost factor combination-Concepts of Returns to scale and Economies of scale-

Different cost concepts: opportunity costs, explicit and implicit costs-Fixed costs, Variable 

Costs and Total costs –Cost –Volume-Profit Analysis-Determination of Breakeven 

point(problems)-Managerial significance and limitations of Breakeven point. 

Unit – III:  

Introduction to Markets, Theories of the Firm & Pricing Policies: 

Market Structures: Perfect Competition, Monopoly, Monopolistic competition and Oligopoly 

– Features – Price and Output Determination – Managerial Theories of firm: Marris and 

Williamson’s models – other Methods of Pricing: Average cost pricing, Limit Pricing, 

Market Skimming Pricing, Internet Pricing: (Flat Rate Pricing, Usage sensitive pricing) and 

Priority Pricing, Business Cycles: Meaning and Features – Phases of a Business Cycle. 

Features and Evaluation of Sole Trader, Partnership, Joint Stock Company – State/Public 

Enterprises and their forms. 
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Unit – IV:  

Introduction to Accounting & Financing Analysis: 

Introduction to Double Entry System, Journal, Ledger, Trail Balance and Preparation of Final 

Accounts with adjustments – Preparation of Financial Statements-Analysis and Interpretation 

of Financial Statements-Ratio Analysis – Preparation of Funds flow and cash flow analysis 

(Problems) 

Unit – V:  
Capital and Capital Budgeting: Capital Budgeting: Meaning of Capital-Capitalization-

Meaning of Capital Budgeting-Time value of money- Methods of appraising Project 

profitability: Traditional Methods (payback period, accounting rate of return) and modern 

methods (Discounted cash flow method, Net Present Value method, Internal Rate of Return 

Method and Profitability Index) 

Course Outcomes: 

 The Learner is equipped with the knowledge of estimating the Demand and demand 

elasticities for a product. 

 The knowledge of understanding of the Input-Output-Cost relationships and estimation 

of the least cost combination of inputs. 

 The pupil is also ready to understand the nature of different markets and Price Output 

determination under various market conditions and also to have the knowledge of 

different Business Units. 

 The Learner is able to prepare Financial Statements and the usage of various Accounting 

tools for Analysis. 

  The Learner can able to evaluate various investment project proposals with the help of 

capital budgeting techniques for decision making. 

 

Text Books: 

1. Managerial Economics and Financial Analysis by A R Aryasri, McGraw – Hill, 3rd 

edition. 

References Books: 

1. Managerial Economics by Varshney R.L, K.L Maheswari, S. Chand & Company Ltd,  

2. Managerial Economics, JL Pappas and EF Brigham, Holt, R & W; New edition. 

3. Accounting for Management, N.P Srinivasn and M. Sakthivel Murugan, S. Chand & 

Company Ltd, 1st edition, 2011. 

4. An Introduction to Accountancy by Maheswari S.N, Vikas Publishing House Pvt Ltd, 

12th edition, 2018. 

5. Financial Management by I.M Pandey, Vikas Publishing House Pvt Ltd, 9th edition, 2009. 

6. Managerial Economics by V. Maheswari, S. Chand & Company Ltd, 2002. 
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PYTHON PROGRAMMING LAB 

 

Preamble: 

This lab is designed to impart the advanced programming skills to the students and prepare 

them to suitable for industry ready 

 

Course Objectives: 

The aim of Python Programming Lab is 

To acquire programming skills in core Python.      

To acquire Object Oriented Skills in Python 

To develop the skill of designing Graphical user Interfaces in Python  

To develop the ability to write database applications in Python 

 

1) Write a program that asks the user for a weight in kilograms and converts it to 

pounds. There are 2.2 pounds in a kilogram. 

 

2) Write a program that asks the user to enter three numbers (use three separate input 

statements). Create variables called total and average that hold the sum and average 

of the three numbers and print out the values of total and average. 

3) Write a program that uses a for loop to print the numbers 8, 11, 14, 17, 20, . . . , 83, 

86,89. 
4) Writeaprogramthataskstheuserfortheirnameandhowmanytimestoprintit.The program 

should print out the user’s name the specified number of times.  

5) Use a for loop to print a triangle like the one below. Allow the user to specify how 

high  the triangle should be. 

* 

** 

*** 

**** 
6) Generate a random number between 1 and 10. Ask the user to guess the number 

and print a message based on whether they get it right or not. 

7) Write a program that asks the user for two numbers and prints Close if the numbers 

are within .001 of each other and Not close otherwise. 

8) Write a program that asks the user to enter a word and prints out whether that word 

contains any vowels. 

9) Write a program that asks the user to enter two strings of the same length. The 

program should then check to see if the strings are of the same length. If they are 

not, the program should print an appropriate message and exit. If they are of the 

same length, the program should alternate the characters of the two strings. For 
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example, if the user enters abcde and ABCDE the program should print 

outAaBbCcDdEe. 

10) Write a program that asks the user for a large integer and inserts commas into it 

according to the standard American convention for commas in large numbers. For 

instance, if the user enters 1000000, the output should be1,000,000. 

11) In algebraic expressions, the symbol for multiplication is often left out, as in 3x+4y 

or 3(x+5). Computers prefer those expressions to include the multiplication 

symbol, like 3*x+4*y or 3*(x+5). Write a program that asks the user for an 

algebraic expression and then inserts multiplication symbols where appropriate. 

12) Write a program that generates a list of 20 random numbers between 1 and100. 

(a) Print the list. 

(b) Print the average of the elements in the list. 

(c) Print the largest and smallest values in the list. 

(d) Print the second largest and second smallest entries in the list 

(e) Print how many even numbers are in the list. 

13) Write a program that asks the user for an integer and creates a list that consists of 

the factors of that integer. 

14)  Write a program that generates 100 random integers that are either 0 or 1. 

Then find the longest run of zeros, the largest number of zeros in a row. For 

instance, the longest run of zeros in [1,0,1,1,0,0,0,0,1,0,0] is4. 

15) Write a program that removes any repeated items from a list so that each item 

appears at most once. For instance, the list [1,1,2,3,4,3,0,0] would 

become[1,2,3,4,0]. 

16) Write a program that asks the user to enter a length in feet. The program should 

then give the user the option to convert from feet into inches, yards, miles, 

millimeters, centimeters, meters, or kilometers. Say if the user enters a 1, then the 

program converts to inches, if they enter a 2, then the program converts to yards, 

etc. While this can be done with if statements, itis much shorter with lists and it is 

also easier to add new conversions if you use lists. 

17) Write a function called sum_digits that is given an integer num and returns the sum 

of the digits of num. 

18) Write a function called first_diff that is given two strings and returns the first 

location in which the strings differ. If the strings are identical, it should return-1. 

19) Write a function called number_of_factors that takes an integer and returns how 

many factors the number has. 

 

20) Write a function called is_sorted that is given a list and returns True if the list is 

sorted and False otherwise. 

21)  Write a function called root that is given a number x and an integer n and 

returns x1/n. In the function definition, set the default value of n to2. 

22) Write a function called primes that is given a number n and returns a list of the first 

n primes. Let the default value of n be100. 
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23) Write a function called merge that takes two already sorted lists of possibly 

different lengths, and merges them into a single sorted list. 

(a) Do this using the sort method. (b) Do this without using the sort method. 
24) Write a program that asks the user for a word and finds all the smaller words that can 

be made from the letters of that word. The number of occurrences of a letter in a 

smaller word can’t exceed the number of occurrences of the letter in the user’s word.  

25) Write a program that reads a file consisting of email addresses, each on its own 

line. Your program should print out a string consisting of those email addresses 

separated by semicolons. 

26) Write a program that reads a list of temperatures from a file called temps.txt, 

converts  those temperatures to Fahrenheit, and writes the results to a file called 

ftemps.txt. 

27) Write a class called Product. The class should have fields called name, amount, and 

holding the product’s name, the number of items of that product in stock, and the 

regular price of the product. There should be a method get_price that receives the 

number of items to be bought and returns a the cost of buying that many items, 

where the regular price is charged for orders of less than 10 items, a 10% discount is 

applied for orders of between 10 and 99 items, and a 20% discount is applied for 

orders of 100 or more items. There should also be a method called make_purchase 

that receives the number of items to be bought and decreases amount by that much. 

 

28) Write a class called Time whose only field is a time in seconds. It should have a 

method called convert_to_minutes that returns a string of minutes and seconds 

formatted as in the following example: if seconds is 230, the method should return 

'5:50'. It should also have a method called convert_to_hours that returns a string of 

hours, minutes, and seconds formatted analogously to the previous method. 

 

29) Write a class called Converter. The user will pass a length and a unit when 

declaring an object from the class for example, c = Converter(9,'inches'). The  

possible  units  are inches, feet, yards, miles, kilometers, meters, centimeters, and 

millimeters. For each of these units there should be a method that returns the length 

converted into those units. For example, using the Converter object created above, 

the user could call c. feet() and should get 0.75 as the result. 

30) Write a Python class to implement pow(x,n). 

31) Write a Python class to reverse a string word byword. 

 

32) Write a program that opens a file dialog that allows you to select a text file. The 

program then displays the contents of the file in a textbox. 

33) Write a program to demonstrate Try/except/else. 

34) Write a program to demonstrate try/finally and with/as. 
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Course Outcomes:  

By the end of this lab, the student is able to    

Write, Test and Debug Python Programs 

Use Conditionals and Loops for Python Programs 

Use functions and represent Compound data using Lists, Tuples and 

Dictionaries Use various applications using python 
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II Year II Semester  
L T P C 

0 0 3 1.5 

INDUCTION AND SYNCHRONOUS MACHINES LAB 

 

Preamble: 

 

The aim of the lab is to provide a detailed analysis of operation and performance of 3-phase 

induction motor, 1-phase induction motor and synchronous machines. In addition, it also 

covers voltage regulation and parallel operation of synchronous generators. 

 
Course Objectives: 

The students are able to understand the, 

 Speed control methods of three-phase induction motors. 

 Performance characteristics of three-phase and single-phase induction motors. 

 Principles of power factor improvement of single-phase induction motor. 

 Voltage  regulation calculations of three–phase alternator by various methods,  

 Performance curves of three-phase synchronous motor. 
  

(Any 10 of the following experiments are to be conducted) 

 

1. Performance characteristics of a three- phase Induction Motor by conducting Brake 

test  

2. Determination of equivalent circuit parameters, efficiency and regulation of a three 

phase Induction motor by conducting No–load & Blocked rotor tests  

3. Determination of Regulation of a three–phase alternator by using synchronous 

impedance & m.m.f. methods 

4. Determination of Regulation of a three–phase alternator by using Potier triangle 

method 

5. Determination of V and Inverted V curves of a three phase synchronous motor. 

6. Determination of Xd and Xq of a salient pole synchronous machine 

7. Speed control of three phase induction motor by V/f method. 

8. Determination of equivalent circuit parameters of single phase induction motor 

9. Determination of efficiency of three-phase alternator by loading with three phase 

induction motor. 

10. Power factor improvement of single-phase induction motor by using capacitors. 

11. Parallel operation of three-phase alternator under no-load and load conditions 

12. Determination of efficiency of a single-phase AC series Motor by conducting Brake 

test. 

13. Starting of single-phase Induction motor by using capacitor start and capacitor start 

run methods. 

14. Determination of efficiency of a single-phase Induction Motor by conducting Brake 

test. 
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Course Outcomes:  

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

 Assess the performance of single phase and three phase induction motors. 

 Control the speed of three phase induction motor. 

 Predetermine the regulation of three–phase alternator by various methods. 

 Find the Xd/Xq ratio of alternator and asses the performance of three–phase 

synchronous motor. 

 Determine the performance of single phase AC series motor. 
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II Year II Semester  
L T P C 

0 0 3 1.5 

DIGITAL ELECTRONICS LAB 

 

Preamble: 

The aim of this lab is to understand the Basics of digital electronics and able to design basic 

logic circuits, combinational and sequential circuits. 

 

Course Objectives: 

 To know the concept of Boolean laws for simplifying the digital circuits.  

 To understand the concepts of flipflops. 

  To understand the concepts of counters. 

 To analyze and design various circuits. 

List of Experiments:  

Any TEN of the following Experiments are to be conducted 

1. Verification of truth tables of Logic gates: Two input (i) OR (ii) AND   (iii) NOR 

 (iv) NAND   (v) Exclusive OR (vi) Exclusive NOR 

2. Design a simple combinational circuit and obtain minimal SOP expression and verify 

the truth table using Digital Trainer Kit 

3. Verification of functional table of 3 to 8 line Decoder / De-multiplexer 

4. 4 variable logic function verification using 8 to 1 multiplexer. 

5. Design full adder circuit and verify its functional table. 

6. Design full Subtractor circuit and verify its functional table. 

7. Verification of functional tables of  Flip-Flops 

8. Design a four bit ring counter using  D Flip – Flops / JK Flip Flop   and verify  output 

9. Design a four bit Johnson’s counter using D Flip-Flops  / JK Flip Flops and verify 

output 

10. Draw the circuit diagram of MOD-8 ripple counter and construct a circuit using T-

Flip-Flops and Test it with a low frequency clock and Sketch the output waveforms. 

11. Design MOD – 10 ripple counter using T- Flip-Flop and verify the result and Sketch 

the output waveforms 

12. Design MOD – 8 synchronous counter using D Flip-Flop and verify the result and 

Sketch the output waveforms. 

 

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

 Learn the basics of gates, filp-flops and counters.  

 Construct basic combinational circuits and verify their functionalities  

 Apply the design procedures to design basic sequential circuits  

 To understand the basic digital circuits and to verify their operation 

 Apply Boolean laws to simplify the digital circuits.  
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II Year II Semester  
L T P C 

0 0 4 2 

SKILL ORIENTED COURSE 

IOT APPLICATIONS OF ELECTRICAL ENGINEERING 

Preamble: 

The aim of this course is to introduce Internet of Things to simulate real time applications 

using Arduino/Raspberry Pi.  

 

Course Objectives: 

 To understand fundamentals of various technologies of Internet of Things. 

 To know various communication technologies used in the Internet of Things. 

 To know the connectivity of devices using web and internet in the IoT environment. 

 To understand the implementation of IoT by studying case studies like Smart Home, 

Smart city, etc. 

 

List of Experiments:  

Any TEN of the following Experiments are to be conducted 

1. Familiarization with Arduino/Raspberry Pi and perform necessary software 

installation. 

2. To interface LED/Buzzer with Arduino/Raspberry Pi and write a program to turn ON 

LED for 1 sec after every 2 seconds. 

3. To interface Push button/Digital sensor (IR/LDR) with Arduino/Raspberry Pi and 

write a program to turn ON LED when push button is pressed or at sensor detection. 

4. To interface temperature sensor with Arduino/Raspberry Pi and write a program to 

print temperature and humidity readings. 

5. To interface Organic Light Emitting Diode (OLED) with Arduino/Raspberry Pi  

6. To interface Bluetooth with Arduino/Raspberry Pi and write a program to send sensor 

data to smartphone using Bluetooth. 

7. To interface Bluetooth with Arduino/Raspberry Pi and write a program to turn LED 

ON/OFF when ‘1’/’0’ is received from smartphone using Bluetooth. 

8. Write a program on Arduino/Raspberry Pi to upload and retrieve temperature and 

humidity data to thingspeak cloud. 

9. 7 Segment Display 

10. Analog Input & Digital Output 

11. Night Light Controlled & Monitoring System 

12. Fire Alarm Using Arduino 

13. IR Remote Control for Home Appliances 

14. A Heart Rate Monitoring System 

15. Alexa based Home Automation System 

Course Outcomes: 

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

 apply various technologies of Internet of Things to real time applications. 

 apply various communication technologies used in the Internet of Things. 

 connect the devices using web and internet in the IoT environment. 

 implement IoT to study Smart Home, Smart city, etc. 
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