
Course Description 
1st Semester 

 
Course Name:  Engineering Mathematics                                   Course Code:   MA101 

L-T-P scheme: 3-1-0                                                                       Credits:   4 

 

Prerequisite: Students should have basic knowledge of Algebra and calculus. 

 

Objective: This course is aimed: 

• To introduce the calculus of functions of two variables and applicability of derivatives and 

integrals of vector functions to Analytical geometry and physical problems. 

• To make students aware of the basic mathematical concepts and methods which will help them 

in learning courses in engineering and Technology. 

Learning Outcomes: 

 

Course 

Outcome 

Description 

CO1 Understand the rank, eigen values, eigen vectors, diagonalization of matrix; 

compute inverse of matrix by Caley-Hamilton theorem. 

CO2 Recognize consistent and inconsistent systems of linear equations by the row 

echelon form of the augmented matrix, and solve it by Gauss elimination method. 

CO3 Interpret derivatives and integrals of multivariable functions geometrically and 

physically; implement multivariable calculus tools in engineering, science, 

optimization, and understand the architecture of surfaces in plane and space etc. 

CO4 Know about piecewise continuous functions, Laplace transforms and its properties; 

use of Laplace transform and inverse transform for solving initial value problems. 

CO5 Realize importance of line, surface and volume integrals, Gauss and Stokes 

theorems and apply the concepts of vector calculus in real life problems. 

CO6 Formulate mathematical models in the form of ordinary differential equations and 

learn various techniques of getting solutions of linear differential equations of 

second order. 

 

 

Course Contents: 

 

Unit 1: Algebra of matrices, Determinants, Rank, Gauss elimination method, Eigen values and 

vectors. Quadratic forms. 

 

Unit 2: Partial differentiation. Taylor’s series. Maxima and minima. Jacobians, Double integrals,  

                                                                                                             



Unit 3: Differential Equations with constants coefficients.                                                     

                                                                                                                                                               

Unit 4: Gradient, divergence and curl. Line and surface integrals, Normal and tangent to a 

surface. Gauss and Stokes theorems, Equations to a line, plane, curve and surfaces.  

                                                                                                                             

Unit 5: Laplace transforms.   

 
Methodology: 
The course will be covered through lectures supported by tutorials. There shall be 3 Lectures per 

week where the teacher will explain the theory, give some examples supporting the theory and its 

applications. About 12 Tutorial Sheets covering whole of the syllabus shall be given. Difficulties 

and doubts shall be cleared in tutorials. Apart from the discussions on the topics covered in the 

lectures, assignments/ quizzes in the form of questions will also be given. 

 

Evaluation Scheme: 
  

Exams Marks Coverage 

Test-1 15 Marks Syllabus covered upto Test-1 

Test-2 25 Marks Syllabus covered upto Test-2  

Test-3 35 Marks Full Syllabus 

Assignment 10 Marks  

Tutorials 5 Marks  

Quiz 5 Marks  

Attendance 5 Marks  

Total 100 Marks 
 

 

Learning Resources: 

 

Tutorials, lecture slides and books on mathematics-1 will be available on the JUET 

server.  

  Books 

1. Erwin Kreyszig: Advanced Engineering Mathematics, Wiley Publishers.              

2.  Lipshuts, S., Lipsom M.: Linear Algebra, 3
rd

  Ed, Schaum series 2001. 

3. B. V. Raman: Higher Engineering Mathematics, McGraw-Hill Publishers. 

4. R.K. Jain, S.R.K. Iyenger: Advanced Engineering Mathematics, Narosa Publishing 

House, New Delhi. 

5. Thomas, G.B., Finney, R.L.: Calculus and Analytical Geometry, 9
th

 Ed., Addison  

Wesley,1996. 

6. Grewal, B.S.  : Higher Engineering Mathematics,  Khanna Publishers Delhi. 

 
 

 

 



 
 

Title of Course: Engineering Physics-I                                            Course Code: PH101 

 

L-T Scheme: 3-1-0         Course Credits: 4 

 

Objective: Broadly, the study of Physics improves one’s ability to think logically about the 

problems of science and technology and obtain their solutions. The present course is aimed to 

offer a broad aspect of those areas of Physics which are specifically required as an essential 

background to all engineering students for their studies in higher semesters. The course intends 

to impart sufficient scientific understanding of different phenomena associated with Special 

relativity, Modern Physics, Statistical physics, atomic physics, and lasers. 

 

Course Outcomes: 

Course 

Outcome 

Description 

CO1 Describe the limitations of Newton’s laws and explain when special relativity become 

elevant,  

Learn to Apply the principles of Special Relativity to an extended range of  problems 

involving  

particle kinematics 
CO2 Demonstrate the ability to explain the concepts related to the consequences of Special 

Relativity, the nature of space-time and related dynamic observables 

CO3 Acquired a profound understanding of inadequacy of classical mechanics regarding 

phenomena related to microscopic level, Become well versed with the experimental 

developments, historical account and importance of probabilistic interpretation 

CO4 Understand the basic quantum mechanical ideas and relevant mathematical framework, 

approach the solution of one dimensional time independent Schrodinger equation  

CO5 Appreciate the importance of applying statistical ideas to explore thermodynamic 

variables, Developed ability to identify and apply appropriate statistical method for 

describing the assembly of microscopic particles, comprehend basic properties and 

working of Laser systems 

 

 

Course Contents: 

Unit-I (Theory of Special Relativity): Frames of reference, Galilean transformation, Michelson 

Morley Experiment, Postulates of special theory of relativity, time dilation and length 

contraction, twin paradox, Lorentz transformations, addition of velocities, Relativistic Doppler 

effect, Mass variation with velocity, Mass-energy relation.                                                          

 

Unit-II (Introduction to Modern Physics):  

Quantization of Radiation, Black body radiation, Rayleigh-Jeans law, Planck’s law of radiation 

Wien's law, Stefan’s law, Photoelectric effect Compton scattering, Atomic spectra, Bohr model 

of hydrogen atom, Frank hertz experiment, Matter waves, de Broglie hypothesis, Davisson 

Germer experiment    

 

Unit III Quantum Mechanics  

Wave packets, phase and group velocity, Heisenberg’s uncertainty principle, Schrödinger wave 

equation and its applications to the free particle in a box, potential barrier and Harmonic 

oscillator                     



Unit-IV (Statistical Mechanics): Maxwell-Boltzmann, Bose-Einstein and Fermi-Dirac 

distributions and their applications. 

                                                    

Unit- V Laser Physics & Applications 
 Fundamental ideas of stimulated and spontaneous emission,  Einstein’s coefficients, Principle 

and working of laser, Different types of lasers (He-Ne Laser, Ruby Laser, Semiconductor Laser), 

Applications of Lasers    

 

Text Books and References: 

1. A. Beiser, Perspectives of Modern Physics, Tata McGraw Hill. 

2. J R Taylor, C D Zafiratos, M A Dubson, Modern Physics for Scientist & 

1. Engineers, Pearson Education. 

2. K Krane, Modern Physics, Wiley India 

3. J Bernstein, P M Fishbane, S. Gasiorowicz, Modern Physics, Pearson 

4. Education. 

5. B. B. Laud, Laser and Non-Linear Optics, New Age International (P) Ltd. 

6. R. Resnick, Relativity, New Age. 

  

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
Title: English                        Code: HS101 

L-T-P scheme: 2-1-0          Credit: 3 

Prerequisite: None 

Objective: 

1. To enable understanding of basics of communication in Business environment.   

2. To provide insight into structural aspect of communication in business.   

3. To impart knowledge about communication theory and develop skills in oral and non 

verbal communication. 

4. To improve skills as critical readers, thinkers, listener and writer. 

Learning Outcomes: 

 

Course 
Outcome 

Description 

CO1 
Outline the basic concept of verbal/ nonverbal skills to understand the role 

of effective communication in personal & professional success. 

CO2 
Describe drawbacks in listening patterns and apply listening techniques for 

specific needs. 

CO3 
Develop the understanding to analyze, interpret and effectively summarize 

a variety of textual content 

CO4 
Discuss a given technical/non-technical topic in a group setting and arrive 

at generalizations/consensus. 

CO5 Create effective presentations 

CO6 
Create professional and technical documents that are clear and adhering to 

all the necessary convention. 

Course Content: 

Unit-1: Concept and Nature of Communication : Definition of Communication, 

Process & Stages of Communication, Barriers to Communication, Channels of 

Communication. 

Unit-2: Listening Skills: The listening process, Importance of listening, Purpose and 

types of listening, Hearing and listening, Listening with a purpose, Barriers to listening. 

Unit-3: Speaking/Oral Skills: Importance of acquiring oral skills, Visual aids, Body 

Language, Delivery, Pronunciation, Use of connectives Organization of matter: 

Metadiscourse features, Textual organization, 7 C’S of effective communication , 

Improving vocabulary by learning Root words in English, Some foreign words, Reading 

comprehension, Some important synonyms and antonyms, commonly confused words, 

Etiquettes & grooming. 

Unit-4: Reading Skills: Skimming and Scanning, Intensive and extensive reading, SQ3R 

Technique  

Unit-5: Writing Skills: Business letters, Memo, Circulars, Notices, Report writing, 

resume writing, Agenda & Minutes writing, Tips on clear writing Translation- Hindi to 

English, Translation -English to Hindi. 

 



Unit-6: Introduction to Modern Communication Media: Technology based 

communication tools, Committee types, Advantages, Conferences, Audio-video 

conferencing, Barriers and overcoming negative impact. 

Unit-7: Public Speaking and Interviewing Strategies: Speech Preparation, Theory of 

group discussion, Participation in Group discussion, Oral presentation, Power point 

presentation ,Tips for successful job interview, Do's and don'ts while appearing for 

interview, Mock interview, Some interview questions, Telephonic interview tips, Resume 

writing 

 

Evaluation Scheme: 

 Exams Marks Coverage 

Test-1 15 Marks Based on Unit-1 & Unit-2   

Test-2 25 Marks 
Based on Unit-3,& Unit-4  and around 30% 

from coverage of Test-1 

Test-3 35 Marks 
Based on Unit-5 to Unit-7 and around 30% 

from coverage of Test-2 

Assignment 10 Marks  

Tutorials 5 Marks  

Quiz 5 Marks  

Attendance 5 Marks  

Total 100 Marks 
 

Teaching Methodology: 

The course will be taught with the aid of lectures, handouts, case studies, Task-based language 

learning, and comprehensive language learning through language lab. 

 

Learning Resources: 

Lecture slides and e-books on ENGLISH (will be added from time to time): Digital copy will be 

available on the JUET server. 

 

Text Book: 

1. K.K. Sinha- Business Communication (Galgotia Publications) 

 

Reference Books: 

1. R.C. Bhatia- Business Communication (Ane Books Pvt. Ltd.) 

2. P.D. Chaturvedi – Business Communication (Pearson Education, 1st Edition 2006).  

3. Lesikar RV & Pettit Jr. JD – Basic Business Communication: Theory & Application 

(Tata Mc Graw Hill, 10
th

Edition) 

4. Wren & Martin, High School English Grammar & Composition – S. Chand & Co. 

Delhi. 

5. Raman Meenakshi & Sharma Sangeeta, Technical Communication-Principles & 

Practice –O.U.P. New Delhi. 2007. 

6. Mitra Barum K., Effective Technical Communication – O.U.P. New Delhi. 2006. 

7. Better Your English- a Workbook for 1st year Students- Macmillan India, New Delhi. 

8. Raymond Murphy,’ Essential English Grammar’, Cambridge University Press. 



Title: Computer Programming           Code: CS101 

L-T-P scheme: 3-1-0                   Credit: 4 

 

Prerequisite:  There is no prerequisite in this course; however, students having any prior 

experience of programming are desirable. 

  

Objective: 

 

1. To provide exposure to problem-solving through programming. 

2. To provide students with understanding of code organization and functional hierarchical 

decomposition with using complex data types.    

 

Learning Outcomes: 
 

Course 

Outcome 

Description 

CO1 
Makes students gain a broad perspective about the uses of computers in 

engineering industry. 

CO2 

 

Develops basic understanding of computers, the concept of algorithm and 

algorithmic thinking. 

CO3 
Develops the ability to analyze a problem, develop an algorithm to solve 

it. 

CO4 

 

Develops the use of the C programming language to implement various 

algorithms, and develops the basic concepts and terminology of 

programming in general. 

CO5 Introduces the more advanced features of the C language 

Course Content: 

 

Unit-1: Introduction to Programming: Basic computer organization, operating system, editor, 

compiler, interpreter, loader, linker, program development. Variable naming, basic function 

naming, indentation, usage and significance of comments for readability and program 

maintainability. Types of errors, debugging, tracing/stepwise execution of program, watching 

variables values in memory. Constants, Variables and data Types Character Set, C tokens, 

Keywords and Identifiers, Constants, Variables, Data types, Declaration of Variables, assigning 

values to variables, typedef, and Defining symbolic constants. printf & scanf function. 

 

Unit-2: Operators and Expression: Introduction, Arithmetic Operators, Relational Operators, 

Logical Operators, Assignment Operators, Increment and Decrement Operators, Conditional 

Operators, Special Operators, Evaluation of expressions, Precedence of arithmetic operators, 

Type conversions in expressions, Operator precedence and associativity. 

 

Management Input and Output Operators: Introduction, reading a character, writing a 

character, formatted input, formatted output. 

 

Unit-3:  Decision Making Branching: Introduction, Decision making with IF statement, the IF-

ELSE statement, nesting of IF-ELSE statement, ELSE-IF ladder, SWITCH statement, ternary 

operator, and the GOTO statement. 

 



Looping: Introduction, the WHILE statement, the DO statement, The FOR statement, Break and 

Continue. 

 

Unit-4: Array: Introduction, One-dimensional arrays, Two-dimensional arrays, arrays, Concept 

of Multidimensional arrays.  

 

Handling of Character strings: Introduction, Declaring and initializing string variables, reading 

string from terminal, writing string to screen, String, Operations: String Copy, String Compare, 

String Concatenation and String Length (using predefined functions & without using them), 

Table of strings. 

 

Unit-5: User-Defined Functions (UDF): Introduction, need for user-defined functions, the form 

of C function, elements of UDF, return values and their types, Calling a function, category of 

functions, Nesting of functions, Recursion, Functions with arrays, The scope and Lifetime of 

variables in functions, multi file program.  

 

Structures and Unions: Introduction, Structure definition, declaring and initializing Structure 

variables, accessing Structure members, Copying & Comparison of structures, Arrays of 

structures, Arrays within structures, Structures within Structures, Structures and functions, 

Unions. 

 

Unit-6:  Pointers: Introduction, understanding pointers, Accessing the address of variable, 

Declaring and initializing pointers, accessing a variable through its pointer, Pointer expressions, 

Pointer increments and scale factor, Pointers and arrays, Pointers & character strings, Pointers & 

Functions, Function returning multiple values, Pointers and structures.  

 

File Management in C and CONSOLE I/O: Introduction, Defining files and its Operations, 

Error handling during I/O operations, Random access files, Command line arguments. Types of 

files, File vs. Console, File structure, File attributes, Standard i/o, Formatted i/o, Sample 

programs. 

Teaching Methodology: 

This course is introduced to help students understand the discipline of programming. The 

programming language used to teach this course is C. Starting from the basic computer 

architecture, the student will slowly be exposed to program designing and later to programming 

fundamentals. The entire course is broken down into six separate units, from fundamentals of 

programming to some complex programming structures like pointers. This theory course is well 

complemented by a laboratory course under the name Software Development Fundamentals Lab 

in the same semester that helps a student learn with hand-on experience. 

 

Evaluation Scheme: 

  

Exams Marks Coverage 

Test-1 15 Marks Based on Unit-1 & Unit-2  

Test-2 25 Marks 
Based on Unit-3 & Unit-4 and around 20-30% 

from coverage till Test-1 

Test-3 35 Marks 
Based on Unit-5 to Unit-6 and around 30% 

from coverage till Test-2 

Assignment 10 Marks  



Tutorials 5 Marks  

Quiz 5 Marks  

Attendance 5 Marks  

Total 100 Marks 
 

 

Learning Resources: 

 

Tutorials and lecture slides on Software Development Fundamentals (will be added from 

time to time): Digital copy will be available on the JUET server. 

 

Text Book: 

 

[1] Programming in ANSI C by E. Balguruswamy, Tata Mc-Graw Hill.  

[2]  Programming With C, Schaum Series. 

  

Reference Books/Material: 

[1] The ‘C’ programming language by Kernighan and Ritchie, Prentice Hall  

[2] Computer Programming in ‘C’ by V. Rajaraman, Prentice Hall  

[3] Programming and Problem Solving by M. Sprankle, Pearson Education  

[4] How to solve it by Computer by R.G. Dromey, Pearson Education 

 

Web References: 

[1] http://www2.its.strath.ac.uk/courses/c/  

Notes on C programming by University of Strathclyde Computer Centre. This tutorial 

was awarded the NetGuide Gold Award during the 1990s.  

 

[2] http://www.princeton.edu/~achaney/tmve/wiki100k/docs/C_%28programming_langu

age%29.html  

This site contains notes on C programming from Princeton University, USA.             

These are very useful for students who are learning C as their first programming  

Language.  

 

[3] http://www.stat.cmu.edu/~hseltman/Computer.html  

            Online reference material on Computers and Programming from Carnegie Mellon    

            University, Pittsburgh, USA  

 

[4] http://projecteuler.net/  

Collection of mathematical problems which make you use your programming skills 

 

 

 

 

 

 

 

 

 

 

 
 



 

Title: Engineering Physics Lab-I           Code: PH201 

L-T-P scheme: 0-0-2        Credit: 1 

Learning Outcomes 

 

List of Experiments 

 

1. To study the variation of magnetic field along the axis of Helmholtz Galvanometer and to 

determine its reduction factor.   

2. To determine the resistance per unit length of a Carey Foster’s bridge and to obtain the 

specific resistance of a given wire.   

3. To determine the wavelengths of spectral lines Red, Green and Violet of mercury using 

plane transmission grating.    

4. To determine the specific rotation of cane sugar solution using Bi-quartz polarimeter.  

5. To observe Newton’s rings and to determine the wavelength of sodium light. 

6. To study the CRO and function generator by producing the following waveforms. 

i. 10kHz, 8Vp-p(sine wave, square wave, triangular wave) 

ii. 4kHz, 6Vp-p(sine wave, square wave, triangular wave) 

iii. 10kHz, 8Vpeak(sine wave, square wave, triangular wave) 

iv. 4kHz, 6Vpeak(sine wave, square wave, triangular wave)  

7. To verify the Kirchhoff’s current law.    

8. To verify the Kirchhoff’s voltage law. 

 

 

Course 

Outcome 

Description 

CO1 Demonstrate ability to collect experimental data and  understanding the working  

procedures within the precautionary limits 

CO2 Acquired the ability to analyze the experimental data and related errors in a reflective, 

iterative and responsive way 

CO3 Developed understanding of the  basic concepts related to Modern Physics, Basic Solid 

State Physics and Optics  

CO4 Acquired a first hand and independent experience of verifying Kirchoff’s circuit laws 

and related concepts e.g. resistivity, measurement of resistance 

CO5 Appreciate the importance of the laboratory work culture and ethics that is intended to 

impart features like regularity, continuity of self evaluation and honesty of reporting the 

data 



Title: Computer Programming Lab                             Code: CS201 

 

L-T-P scheme: 0-0-4                           Credit: 2 

 

Prerequisite: Experience in programming is desirable. 

  

Objective: 

 

1. To provide exposure to problem-solving through programming. 

2. To provide students with understanding of code organization and functional hierarchical 

decomposition with using complex data types.    

3. To give the student hands-on experience with the concepts. 

 

 

Learning Outcomes: 

Course 

Outcome 

Description 

CO1 Makes students gain a broad perspective about the uses of computers in 

engineering industry. 

CO2 

 

Develops basic understanding of computers, the concept of algorithm and 

algorithmic thinking. 

CO3 Develops the ability to analyze a problem, develop an algorithm to solve 

it. 

CO4 

 

Develops the use of the C programming language to implement various 

algorithms, and develops the basic concepts and terminology of 

programming in general. 

CO5 Introduces the more advanced features of the C language 

Course Content: 

 

The following assignments will be carried out in synchronization with the theory classes. 

 

Unit-1: Introduction to programming Environment (Linux commands, editing tools such as vi 

editor, sample program entry, compilation and execution). Development of programs using 

multiple arithmetic and logical operators. Programs for Roots of quadratic equation, conversion 

of units etc. 

 

Unit-II:  Programs using simple control statements such as if else, while, do while etc. Making a 

program for a calculator for example. Extracting the digits of an integer, reversing digits, finding 

sum of digits etc. 

 

Unit-III: Programs using For loop, switch statement etc. For example, Finding average of 

numbers, printing multiplication tables etc. Checking for primes, generation of Armstrong 

numbers. Generation of the Fibonacci sequence, Finding the square root of a number, calculation 

of factorials, printing various patterns using for loop. The greatest common divisor of two 

integers, Raising a number to large power. 

 

Unit-IV: Programs using Arrays: declaring and initializing arrays. Program to do simple 

operations with arrays. Strings – inputting and outputting strings. Using string functions such as 

strcat, strlen etc. Writing simple programs for strings without using string functions.Finding the 



maximum number in a set, Array order reversal, Finding maximum number from an array of 

numbers Removal of duplicates from an ordered array,  

 

Unit-V: Selection/ Bubble/ Insertion sort, create a linked list, traverse a linked list, insert a node 

and delete a node form the list. Recursion and related examples such as Tower of Hanoi, 

computing factorial etc. Practice sessions and sessions for missed labs 

 

Units to Lab Mapping: 

 

Unit Labs 

I 1, 2, 3 

II 4, 5 

III 6, 7, 8 

IV 9, 10, 11 

V 12, 13, 14 

Teaching Methodology: 

 

This course is introduced to help students understand the discipline of programming. The 

programming language used to teach this course is C. Starting from the programming 

environment setup, the student will slowly be exposed to program designing and later to 

programming fundamentals. The entire course is broken down into six separate units, from 

fundamentals of programming to some complex programming structures like pointers. This 

theory course is well complemented by a laboratory course under the name Software 

Development Fundamentals Lab in the same semester that helps a student learn with hand-on 

experience. 

 

Evaluation Scheme: 

 

  

Exams Marks Coverage 

P-1 15 Marks Based on Lab Exercises: 1-6 

P-2 15 Marks Based on Lab Exercises: 7-13 

Day-to-Day Work 

Viva 20 Marks 

70 Marks 
Demonstration 20 Marks 

Lab Record 15 Marks 

Attendance & Discipline 15 Marks 

Total 100 Marks 

 

 

Learning Resources: 

 

Study material of Software Development Fundamentals Lab (will be added time to time): 

Digital copy will be available on the JUET server. 

 

 

 

 



Text Book: 

 

1. Programming in ANSI C by E. Balguruswamy, Tata Mc-Graw Hill.  

2. Programming With C, Schaum Series. 

 

Reference Books/Material: 

 

1. The ‘C’ programming language by Kernighan and Ritchie, Prentice Hall  

2. Computer Programming in ‘C’ by V. Rajaraman, Prentice Hall  

3. Programming and Problem Solving by M. Sprankle, Pearson Education  

4. How to solve it by Computer by R.G. Dromey, Pearson Education 

 

Web References: 

 

1. http://www2.its.strath.ac.uk/courses/c/  

a. Notes on C programming by University of Strathclyde Computer Centre. This 

tutorial was awarded the NetGuide Gold Award during the 1990s.  

 

2. http://www.princeton.edu/~achaney/tmve/wiki100k/docs/C_%28programming_language

%29.html  

a. This site contains notes on C programming from Princeton University, USA.            

These  are very useful for students who are learning C as their first programming    

Language.  

 

3. http://www.stat.cmu.edu/~hseltman/Computer.html  

a. Online reference material on Computers and Programming from Carnegie  Mellon 

University, Pittsburgh, USA  

 

4. http://projecteuler.net/  

a. Collection of mathematical problems which make you use your programming 

skills 

 

 

 

 

 

 

 

 

 

 

 

 



Title: Workshop Practices                          Code: ME201 

L-T-P scheme: 0-0-3         Credit: 1.5 

 

Prerequisite:  Students must have the knowledge of fundamental principles of Physic and 

Chemistry upto class 12
th

   which helps them to understand the various process of 

Workshop Lab. 

 Objective: 

1. To demonstrate students, the basic manufacturing processes of Workshop lab: Carpentry, 

Fitting, Welding, Machining and Casting Processes. 

2. To develop effective skills in students to identify the manufacturing process with its 

applications 

3. To be able to perform basic manufacturing processes safely. 

Learning Outcomes: 

Course 

Outcome 

Description 

CO1 Identify the various processes of manufacturing.  

CO2 Capable to explain the use of various holding, measuring, marking and cutting tools 

of workshop   
CO3 Prepare a useful job by performing the various processes in proper sequence safely 

CO4 Apply Bernoulli’s theorem to analyze the liquid metal velocity in casting process. 

CO5 Develop the skills to join two metallic specimen using welding process  

CO6 Work as a team on a project 

Course Content: 

Carpentry Shop 

1. To study about various tools/equipments used in carpentry shop 

2. To make Cross lap /T joint as per given specification 

3. To make Cross lap /T joint as per given specification 

Foundry Shop  

1. To study about various tools used in foundry shop. 

2. To prepare a green sand mould with the help of a given pattern. 

3. To perform permeability test on moulding sand 

Machine Shop 

1. To study various machine tools such as lathe, milling, shaper, drilling, grinding, EDM 

drill and cutting tools used by them. 

2. To perform turning, step turning and taper turning operations on lathe machine 

3. To perform threading operation on the lathe machine 

 Fitting Shop 

1. To study about various tools used in fitting shop. 

2. To make a fitting job as per given drawing. 

Welding Shop 

1. To study various types of welding processes available in the workshop such as Electric 

arc welding, TIG and MIG welding, gas welding and spot resistance welding,  



2. To prepare welding joint by using Electric arc welding/gas welding 

3. To prepare welding joint by using Spot Resistance welding 

Teaching Methodology: 

This Lab course has been introduced to help a student to learn with hand-on experience on 

machines. The entire course is broken down into fourteen experiments. Experiments are 

performed different shop wise by taking the proper safety precautions. Workshop lab includes 

five shops namely: Carpentry, Foundry, Machining, Fitting and Welding. Basic principles of 

manufacturing processes are applied to prepare a job. Students learn here how to handle the real 

world problems by using technical skills. The way of experimentation here realizes the students 

that they are now moving on an Engineering path.  This Lab course will enable a student to learn 

with hand-on experience. 

Evaluation Scheme: 

 

Exams Marks Coverage 

P-1 15 Marks Based on Lab Experiments: 1-7 

P-2 15 Marks Based on Lab Experiments: 8-14 

Day-to-Day Work 

Viva 20 Marks 

70 Marks 
Demonstration 20 Marks 

Lab Record 15 Marks 

Attendance & Discipline 15 Marks 

Total 100 Marks 

 

Learning Resources: 

Laboratory Manual available in Lab. Study material of Workshop Lab (will be added time to 

time): Digital copy will be available on the JUET server. 

 

Text Books: 

[1]  “Workshop Technology Volume- I & II”, B.S. Raghuvanshi, Dhanpat Rai & Co. 

[2] “Workshop Technology Volume-I & II”, Khanna Publisher. 

 Reference Books: 

[1] “Workshop Technology Vol.- 1, 2, 3 & 4”, Butterworth-Heinemann. 

[2] “Material Science & Engineering”, W. D. Callister, John Wiley  

 

Web References: 

[1] https://nptel.ac.in/courses/112/107/112107219/ 

[2] https://nptel.ac.in/courses/112/107/112107144/ 



IInd Semester 
 
Title: Life Skills and Effective Communication               Code: HS104 

L-T-P scheme: 1-1-0                   Credit: 2 

Prerequisites: None 

Objective: 

 

1. To employ positive behavior management techniques and to develop skills to manage 

their own behavior effectively 

2. To develop one's personality by being aware of the self, connecting with others, 

reflecting on the abstract and the concrete. 

3. To enhance the employability and maximize the potential of the students by introducing 

them to the principles that underlying personal and professional success, and help them 

acquire the skills needed to apply these principles in their lives and careers. 

 

Learning Outcomes: 

CO1 Outline different life skills required in personal and professional life. 

CO2 Describe the application of different theoretical perspectives within the field of motivation and 

applying these motivation theories to everyday settings (e.g., business, social interactions, 

education) 

CO3 Develop the understanding of personality and shaping behavior through personality 

CO4 Identify the basic mechanics of perception by demonstrating these through presentations. 

CO5 Apply well-defined techniques to cope with emotions and stress and develop an awareness of the 

self. 

CO6 Understand the basics of leadership and Learning 

Course Content: 

Unit-1: Overview of Life Skills: Meaning and significance of life skills, Life skills identified by 

WHO: Self-awareness, Empathy, Critical thinking, Creative thinking, Decision making, problem 

solving, Effective communication, interpersonal relationship, coping with stress, coping with 

emotion. 

Unit-2: Motivation: Morale and Morale Building, Need and Importance of motivation, Process 

and types of motivation, Theories of motivation, Essentials of Good Motivation system 

Unit-3:  Overview of Personality concept and types, Personality traits, Factors that help in 

shaping personality, Theories of personality, Measurement of personality 

Unit-4: Perception: - Factors affecting perception, Perceptual mechanisms Perceptual errors and 

distortions, Behavioral applications of perceptions 

Unit-5: Self Awareness, Coping with emotions: Identifying and managing emotions, harmful 

ways of dealing with emotions, Stress Management: Stress, reasons and effects, identifying 

stress, Managing Stress 

Unit-6:  Conflict Management –sources, process and resolution of conflict 

Unit-7: Leadership: Need for Leadership, Models of leadership development, and Characteristics 

of a good leader. 

Unit-8: Learning: Concepts and Theories, classical conditioning, operant conditioning, 

Biological influences, Cognitive influences, Social learning theory, Behavioral modification 

theory 



Teaching Methodology: 

Life skills are those competencies that provide the means for an individual to be resourceful and 

positive while taking on life's vicissitudes .This course will equip students with the social and 

interpersonal skills that enable them to cope with the demands of everyday life. There will be a 

particular focus on social-cognitive processes and how situational factors trigger various 

emotions and corresponding motives that can then drive behavior. The main objectives of this 

course is to build self-confidence, encourage critical thinking, foster independence and help 

students to communicate more effectively 

 

Evaluation Scheme: 

Exams Marks Coverage 

Test-1 15 Marks Based on Unit-1, Unit-2 & Unit-3 

Test-2 25 Marks 
Based on Unit-4 & Unit-5 and around 30% 

from coverage of Test-1 

Test-3 35 Marks 
Based on Unit-6, Unit-7 & Unit-8 and around 

30% from coverage of Test-2 

Assignment 10 Marks  

Tutorials 5 Marks  

Quiz 5 Marks  

Attendance 5 Marks  

Total 100 Marks 
 

 

Learning Resources: 

Case studies, video lectures and lecture slides on Life Skills (will be added from time to 

time): Digital copy will be available on the JUET server. 

 

Text Book: 

1. “Effective Communication and Soft Skills”;  Nitin Bhatnagar, Pearson Education 

India,1e, 2011 

2. “Personality Development and Soft Skills”; Barun Mitra, Oxford Higher 

Education,2016 

3. “Sizzling Soft Skills for Spectacular Success”; P. Ameer Ali, Notion Press, 2017 

4. “Organizational Behavior”; Stephen P. Robbins, Timothy A. Judge, Neharika 

Vohra, Pearson Education India, 16e, 2016 

5. “Managing Organisations”; Rachna Chaturvedi, Vikas Publications, 2013 

 

Reference Books/Material: 

1. “The Power of Your Subconscious Mind”; Joseph Murphy, General press, 2015 

2. “The Life-Changing Magic of Tidying Up: The Japanese Art of De cluttering and 

Organizing”; Marie Kondō, 1e,Ten speed Press, 2011 

3. “The Power of Habit: Why We Do What We Do in Life and Business”; Charles 

Duhigg,  Random House, 2012 

 

 

 

 



Course Title:  Discrete Mathematics                                         Course Code: MA105       

L-T-P scheme: 3-1-0                                                                    Credits:   4 

Objectives:   

 The aim of the course is to cover the basic principles sets relations functions partially ordered set, 

lattice, Boolean algebra and its applications. The main objective of the course is to develop in 

student, an intuitive understanding of graphs by emphasizing on the real world problems.  

 

Course Outcomes:  

At the end of the course, the student is able to: 

 

Course Contents:       

                                  

Unit 1:  Basics of set theory, Mathematical induction. Relations, Equivalence relation,  

              partial-  ordered relation algorithms and functions.  

Unit 2:  Big O notation, Proposition, Basic logical operators, Propositional functions and  

              Quantifiers. 

Unit 3: Graphs and related definitions, Eulerian and Hamiltonian graphs, Graph  

             colorings. Trees, Algebraic expressions and Polish notation, shortest path. 

Unit 4: Algebraic Systems. Lattice and Boolean Algebra. 

Unit 5:  Language, Finite State Automata and Machines. Grammars. 

Methodology: 

The course will be covered through lectures supported by tutorials. Apart from the discussions 

on the topics covered in the lectures assignments/ quizzes in the form of questions will also be 

given. 

 

CO1 Employ De Moivre’s theorem in a number of applications to solve numerical problems. 

CO2 Appreciate the definition and basics of graphs along with types and their examples. 

CO3 Visualize the applications of graph theory to network flows. Understand the notion of 

planarity and coloring of a graph. Relate the graph theory to the real-world problems.  

CO4 Understand the definition of a tree and learn its applications to fundamental circuits. 

CO5 Solve real-life problems using finite-state and Turing machines 

CO6 Learn about partially ordered sets, lattices and their types, Boolean algebra and Boolean 

functions, logic gates, switching circuits and their applications. 



Evaluation plan: 

  

Exams Marks Coverage 

Test-1 15 Marks Based on Unit-1 

Test-2 25 Marks 
Based on Unit-2 & Unit-3 and around 30% 

from coverage of Test-1 

Test-3 35 Marks 
Based on Unit-4 to Unit-5 and around 30% 

from coverage of Test-2 

Assignment 10 Marks  

Tutorials 5 Marks  

Quiz 5 Marks  

Attendance 5 Marks  

Total 100 Marks 
 

 

 

References:  

1. B. A, Davey & H. A. Priestley (2002). “Introduction to Lattices and Order” (2nd edition) 

Cambridge University, Press.  

2. Edgar, G. Goodaire & Michael M. Parmenter (2018). “Discrete Mathematics with Graph 

Theory” (3rd edition). Pearson Education.  

3. Rudolf Lidl & Günter Pilz (1998). “Applied Abstract Algebra” (2nd edition).Springer.  

4. Kenneth H. Rosen (2012). “Discrete Mathematics and its Applications: With Combinatorics 

and Graph Theory” (7th edition), McGraw-Hill.  

5. C. L. Liu (1985). “Elements of Discrete Mathematics” (2nd edition). McGraw- Hill. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 



Title of Course: Engineering Physics-II                                      Course Code: PH102 
 

L-T Scheme: 3-1-0                Course Credits: 4 

 

Objective: 

 

Broadly, the study of Physics improves one’s ability to think logically about the problems of 

science and technology and obtain their solutions. The present course is aimed to offer a broad 

aspect of those areas of Physics which are specifically required as an essential background to all 

engineering students for their studies in higher semesters. At the end of the course, the students 

will have sufficient scientific understanding of basic vector calculus, electrostatics, 

magnetostatics, electromagnetic fields and waves, basic understanding of physics of 

semiconducting materials 

 
 

Course Outcomes: 
 

Course 

Outco

me 

Description 

CO1 Learn to apply the basic concepts of vector calculus and understanding of various  co-

ordinate  

systems and related properties, Demonstrate basic understanding of formulation  and 

deduction  

of electric field produced by static charge distributions 

CO2 Evaluate the electrostatic field due to symmetric charge distributions, Understand the 

utility of formulation of electric potential and solve related problems using special 

techniques and  boundary conditions 

CO3 Acquired understanding of electrostatic fields inside matter, Explain the magnetic field due 

to moving charge distribution, evaluate the magnetic field due to current distribution in 

space,  

CO4 appreciate the importance of Maxwell’s equations and understand the electromagnetic 

wave propagation in free space Categorisation of materials on the basis of band structure  

CO5 Developed understanding of quantum mechanical origin of band formation in solids, 

describing the energy state of electrons in crystalline materials, comprehend  basic carrier 

properties  

 

Course Content: 

Unit I (Electrostatics) 
Review of vector calculus, Cartesian, spherical polar and cylindrical co-ordinate systems, 

concept of gradient, divergence and curl, Coulomb’s law, Gauss law and its applications, 

Boundary condition on electrostatic field, electric potential, Laplace equation, Poisson equation 

and related boundary value problems,  capacitance, electrostatic fields in matter                 [10] 

Unit II (Magnetostatics) 

Lorentz force, cyclotron formula, line, surface and volume currents, , Biot-Savart law and its 

applications, Ampere’s law and its applications, equation of continuity, Faraday’s law of 

electromagnetic induction, boundary conditions on magnetic field, Magnetic field in matter                                                            

[08] 

 

Unit III (Electromagnetic field) 
Maxwell’s equations in free space and matter, Maxwell correction to Ampere’s law, 

Electromagnetic waves in free space and matter, Transverse nature of em waves and 



Polarization, Propagation of electromagnetic field in free space and  Poynting vector, Poynting 

theorem , Normal incidence of em waves  [10] 

Unit IV (Elements of Solid State Physics) 
Basic ideas of bonding in solids, Crystal structure, X-ray diffraction, Band theory of solids, 

Distinction between metals, semiconductors and insulators                               [04] 

Unit V (Physics of Semiconductors) 
 Band theory of solids, Kronig Penney model, effective mass, Direct and indirect bandgap 

semiconductors, optical and thermal properties, Fermi-Dirac Distribution in semi-conductors, 

Equilibrium carrier concentrations in intrinsic and extrinsic semiconductors,  Fermi energy 

variation with temperature and impurity concentration,  Hall Effect in semiconductors, P-N 

junction characteristics                      [10] 

 

 

Text/ Reference Books: 

1. D.J. Griffiths, Introduction to electrodynamics, Prentice Hall of India Ltd. 

2. B.G. Streetman, S. Banerjee, Solid State Electronic Devices 

3. Semiconductor Physics and Devices, Donald A. Neamen 

4. Boylstad and Nashelsky, Electronic Devices and Circuits, PHI, 6e, 2001. 

5. J. Reitz, F. Milford and R. Christy, Foundation of Electromagnetic Theory, 

Narosa Publishing. 

6. J. Millman and C.C. Halkias, Electronic Devices and Circuits, Millman, 

McGra-Hill 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Title: Electrical Science       Code: EC101 

L-T-P Scheme: 3-1-0       Credit: 4 

Prerequisite:  Students must have studied the core concepts of “Physics-1”. 

Course Objectives:   

1. This course is designed for developing the understanding about basics of electrical and 

electronics concepts.  

2. In this course students will have an enough idea about the working of systems and enable 

them to analyze a circuit. 

Learning Outcomes:  

1. The students shall acquire the generic skills to study & analyze the electrical and electronic 

systems.  

2. This course will enable them to think and design various applications of the electrical and 

electronics at basic level. 

The student will be able to:  

Course 

Outcome 

Description 

CO1 Understand the basic electrical and electronics component and their importance 

determine the current, voltage and power. 

CO2 Apply networks laws and theorems to solve electric circuits and may understand 

circuit reduction techniques with their advantages. 

CO3 Understand charging discharging Steady state and transient  

CO4 Demonstrate the use of semiconductor diodes in various applications. 

CO5 Discuss and explain the working of transistors Amplifiers, their configurations 

and applications.  

CO6 Analysis concept and two port networks simplification technique. 

Course Content: 

Unit I: Basic Electrical Circuit: Electromotive Force (EMF), Terminal Voltage; Resistance (R), 

Inductance (L) and Capacitance (C) from (i) Circuit, (ii) Energy, and (iii) Geometrical Points of 

View; Voltage Divider, Current Divider; Star-Delta Transformation; Voltage Source and Current 

Source, Source Transformation, Combination of Sources; Controlled (Dependent) Sources. 

 Unit 2: Methods of Analysis: Kichhoff’s Circuit Laws; Loop-Current Analysis, Mesh Analysis; 

Node-Voltage Analysis; Choices of Method of Analysis.       

  



Unit 3: Network Theorems (DC Circuits):Superposition Theorem; Thevenin’s Theorem; 

Norton’s Theorem; Maximum Power Transfer Theorem.      

   

Unit 4: DC Transients:Simple RL Circuit, Time Constant, Decay and Growth of Current; 

Simple RC Circuit, Discharging of a Capacitor, Charging of a Capacitor.    

         

Unit 5: Two-Port Networks: Impedance, Admittance, Hybrid, Transmission Parameters; 

Equivalent Networks.   

Unit 6: Diodes and its Applications: Unidirectional property, PN-junction with no bias, with 

forward bias and with reverse bias, V-I characteristics, Comparison of Si and Ge 

diodes,Temperature effects, Diode resistance (static and dynamic), Diode equation, Ideal diode, 

Circuit model of a diode. Half-wave and full-wave (centre tap and bridge) rectifiers, PIV rating 

of diode, Performance of half-wave and full-wave rectifiers, Shunt capacitor filter. Clippers: 

Series and Parallel, Limiters, Clampers. Zener diode, Analysis of Zener voltage regulator. LED, 

varactor diode .  

Unit 7: Transistor: BJT Structure, Working of a transistor, Transistor current equation, 

Collector reverse saturation current, DC alpha of a transistor. The three configurations, CB and 

CE input and output characteristics.  

Teaching Methodology:  

Lectures would be interactive and it would cover the core concepts that are explained in the text 

and reference materials with adequate examples.  

Evaluation Scheme: 

  Exams Marks Coverage 

Test-1 15  Based on Unit-1 & Unit-2  

Test-2 25  
Based on Unit-3, Unit-4  & Unit-5 and around 

30% from coverage of Test-1 

Test-3 35  
Based on Unit-6 to Unit-7 and around 30% from 

coverage of Test-2 

Assignment 10  Based on Unit-1, Unit-2  & Unit-3 

Tutorials 5  Based on Unit-4 & Unit-5 

Quiz 5  Based on Unit-6 & Unit-7 

Attendance 5  Based on attendance in the theory classes 

Total 100 



Learning Resources: 

Tutorials sheets, lecture slides and handwritten notes on Electrical circuit, Electrical 

Science and Basic Electronics (will be added from time to time): Digital copy will be available 

on the JUET server. 

Text-Books:  

1. D.C. Kulshreshtha, “Basic Electrical Engineering”, McGraw Hill Education, 2009. 

2. W.H. Hayt, J. E. Kemerlay & S.M. Durbin, “Engineering Circuit Analysis (Sixth 

Edition)”, McGraw Hill, 2006. 

3. R.C. Dorf & J.A. Svoboda, “Introduction to Electric Circuits”, John Wiley, 2004.  

4. D.S. Chauhan & D.C. Kulshreshtha, ‘Electronics Engineering’, New Age, 2e, 2009. 

5. D.C. Kulshreshtha, ‘Electronic Devices and Circuits’, New Age, 2e, 2006. 

References: 

1. Van Valkenburg, “Network Analysis”, Prentice-Hall India Ltd., 2001. 

2. Abhijit Chakrabarti, Sudipta Nath, Chandan Kumar Chanda, “Basic Electrical 

Engineering”, Tata McGraw Hill Publishing Co, 2008. 

3. Vincent Del Toro, “Principles of Electrical Engineering”, Prentice Hall of India. 

4. Kumar and Jain, ‘Electronic Devices and Circuits’, PHI, 2007. 

5. Boylstad and Nashelsky, ‘Electronic Devices and Circuits’, PHI, 6e, 2001. 

 Web References: 

1. https://www.electrical4u.com/electrical-engineering-objective-questions-mcq/ 

2. https://www.pdfdrive.com/basic-electric-circuit-analysis-books.html 

3. https://lecturenotes.in/subject/842 

Journals References: 

1. Circuits, Systems, and Signal Processing (CSSP), Springer 

2. Journal of Electrical & Electronic Systems 

3. International Journal of Circuit Theory and Applications, Wiley 

 

 

 

 
 

 

 

 



Title of Course: Object Oriented Programming           Course Code: CS102 

L-T-P Scheme: 3-1-0               Course Credit: 4 

 
Prerequisites: 

Students must have already registered for the course, “Software Development Fundamentals”  

 

Objectives: 
To strengthen their problem solving ability by applying the characteristics of an object-oriented 

approach and to introduce object oriented concepts in C++. 

Learning Outcomes 

Course Outcome Description 

CO1 List various principles of Object-Oriented Programming (OOP).  

CO2 Describe the real world problems using object-oriented programming 

concepts. 

CO3 Develop the programs using the fundamental concepts of OOP. 

CO4 Identify and use various techniques used in OOP. 

CO5 Apply techniques used in OOP to solve the software design problems on a 

given software project. 

CO6 Demonstrate the learning on the course to solve the real life programming 

problems. 

Course Content 

Unit-1: Review of Structured programming in C, Structured versus Object-Oriented 

Programming, Principles of Object-Oriented Programming, Beginning with C++,  Control 

Structures, Functions in C++,  Reference Variables, Default Parameters, Function Overloading, 

Inline Function, Const Variables.  

Unit-2: Classes, Member Functions, Objects, Static Data Members, Static Member Functions, 

Friend Functions, Pointer to Members, Local classes, Constructors and Destructors of objects in 

C++, 

Unit-3: Operator overloading and Type Conversions, Inheritance and its form, Multiple 

Inheritance in C++, Function Overriding, Virtual Inheritance, Virtual Base Class . 

Unit-4: Pointers, Early binding, late binding, Type of polymorphism, Virtual Functions, Abstract 

Class, Virtual Destructor 

Unit-5: Managing Console I/O Operations, File handling and Exception handling. 

Unit-6: Templates, Function templates, Class templates, introduction to Standard Template 

Library (STL), Sequence, Containers, Iterators  

 

Teaching Methodology 

The course will use the mixed technique of interactive lectures, tutorials, guided case studies, 

literature survey, regular assignments and project work. Teaching in this course is designed to 

engage the students in active and experiential learning by taking a problem solving and design-

oriented approach with special emphasis on real world applications.   

 

In the lectures the fundamental theoretical concepts will be introduced and demonstrated through 

examples and case studies. Discussion in lecture will be done using design problems which will 

be implemented in laboratory individually in C++.  

 



 

Evaluation Scheme 

 

Evaluations Marks Remarks 

T1 15 Marks (1 Hour)  

T2 25 Marks (1.5 Hours)  

T3 35  Marks(2 Hours)  

Assignments 10 Marks 
2 or 3 Assignments to 

given 

Quiz 5 Marks 2 or 3 quizzes   

Tutorials  5 Marks  

Attendance 5 Marks  

Total 100 Marks  

 

Text books   

 

Text book1:  Robert Lafore, Object oriented programming in C++, Waite Group. 

Text book2:  E Balagurusamy, “Object-Oriented Programming with C++” 

         

 

References    

 

1. Deitel and Deitel,“C++   How to program”, - Pearson Education. 

2. Stroustrap B., the C++ Programming Language, Addison Wesley. 

3. Lippman F. B., C++ Primer, Addison Wesley. 

4. Prata S., C++ Primer Plus, Waite Group. 

5. Parimala N., Object Orientation through C++, Macmillan India Ltd. 1999. 

6. Pohl I., Object oriented Programming Using C++, Addison Wesley. 

7. Grady Booch, James Rambaugh, Ivar Jacobson,“Unified Modelling Language user’s 

guide” , Addison Wesley Limited 

 

 
 

 

 

 

 

 

 

 

 

 

 

 



Title of Course: Engineering Physics Lab-II                           Course Code: PH202 

L-T-P Scheme: 0-0-2                               Course Credit: 1 

 

Learning Outcomes 

 

Course 

Outcome 

 

Description 

CO1 Demonstrate ability to collect experimental data and  understanding the working  

procedures within the precautionary limits 

CO2 Acquired the ability to analyze the experimental data and related errors in a reflective, 

iterative and responsive way 

CO3 Developed understanding of the basic concepts related to Modern Physics, Basic Solid 

State Physics,  Optics,  

CO4 Acquired a first hand and independent experience of verifying the working principle of 

solar cell  

CO5 Appreciate the importance of the laboratory work culture and ethics that is intended to 

impart features like regularity, continuity of self evaluation and honesty of reporting the 

data 

 

Experiments List 

 

1. To determine the magnetic susceptibility of a paramagnetic, FeCl3 solution by Quinck’s 

tube method. 

2 To determine dispersive power of a prism using spectrometer.  

3. To study the magnetostriction in metallic rod using Michelson-  

Interferometer. 

 4.  To determine the Planck’s constant using Photo electric effect.   

5. To study the Hall effect in P type semi conductor and to determine   

 (i) Hall voltage and Hall coefficient  

         (ii) Number of charge carriers per unit volume 

     (iii) Hall angle and mobility  

     6. To study the variation of resistivity of a semiconductor with temperature and    

         to determine the band gap using Four-Probe method. 

 

     7.  To study the presence of discrete energy levels in an atom by Franck Hertz   

           experiment. 

     8.  Using solar cell Trainer (a) study voltage and current of a solar cell              

          (b) Voltage and current in series and parallel combinations (c) Draw power    

     curve to find maximum power point (MPP) and to obtain efficiency of  a  solar cell. 

        
 



Title: Electrical Science Lab                  Code: EC203 

L-T-P Scheme: 0-0-2                 Credit: 1 

  

Prerequisite:  Student must have already registered for the course, “Physics Lab-I” 

 

Objective:  

1. The main aim of the lab is to familiarize with different types of electrical and  electronic 

circuits  

2. Identify their applications to the different electrical and electronic systems.  

Learning Outcomes:  

1. Completion of lab students will be able to understand the different techniques to simplify 

circuit 

2. Two port networks and basic principles of different electronic devices and their 

characteristics. 

Course 

Outcome 

Description 

CO1 Simplify complex network using Thevenin theorem and verify 

it.State Superposition Theorem and verify.Perform and verify 

Maximum Power Transfer Theorem. 

CO2 To determine the Z parameters of the given two port network. 

Calculate the Y parameters for the given two port network. 

CO3 V-I characteristic of p-n junction diode 

CO4 Design Clipper and Clamper Circuit. 

CO5 Rectifier circuits  

CO6 Transistor and their v-I characteristics 

 

Course Content: 

1. Simplify complex network using Thevenin theorem and verify it. 

2. State Superposition Theorem and verify. 

3. Perform and verify Maximum Power Transfer Theorem. 

4. To determine the Z parameters of the given two port network. 

5. Calculate the Y parameters for the given two port network. 

6. Perform Clipper Circuit. 

7. Design Clamper Circuit. 

8. Half wave rectifier with and without filter circuit. 

9. Full wave rectifier with and without filter circuit. 

10. Transistor as an Amplifier. 

11. Common Emitter v-i characteristic of n-p-n transistor. 

12. Common base v-i characteristic of n-p-n transistor. 

 

 



Unit I: Basic Electrical Circuit 

Voltage Divider, Current Divider; Kichhoff’s Circuit Laws; Loop-Current Analysis, 

Mesh Analysis; Node-Voltage Analysis; Choices of Method of Analysis.  Source 

Transformation, Combination of Sources; series and parallel combination of resistors. 

Unit 2: Network Theorems (DC Circuits)   

Superposition Theorem; Thevenin’s Theorem; Norton’s Theorem; Maximum Power 

Transfer Theorem.         

Unit 3: Two-Port Networks 

Impedance, Admittance, Hybrid, Transmission Parameters; Equivalent Networks.   

UNIT 4: Diodes and its Applications 

Unidirectional property, PN-junction with no bias, with forward bias and with reverse 

bias, V-I characteristics, Diode resistance (static and dynamic), Diode equation, Ideal diode, 

Circuit model of a diode.  Half-wave and full-wave (centre tap and bridge) rectifiers, PIV 

rating of diode, Performance of half-wave and full-wave rectifiers, Shunt capacitor filter.   

       

Clippers: Series and Parallel, Limiters, Clampers. Zener diode, Analysis of Zener voltage 

regulator. LED, varactor diode .  

UNIT 5: Transistor  

BJT as an amplifier, CB and CE input and output characteristics.  

Teaching Methodology:  

In each experiment the practical is designed and analyzed on bread board with the help of 

physical devices by each student and further checked and validated by faculty and lab staff.  

Evaluation Scheme: 

Exams Marks Coverage 

P-1 15 Marks Based on Lab Exercises: 1-6 

P-2 15 Marks Based on Lab Exercises: 6-12 

Day-to-Day Work 

Viva 20 Marks 

70 Marks 

Demonstration 20 Marks 

Lab Record 15 Marks 

Attendance & 

Discipline 
15 Marks 

Total 100 Marks 

 

 

 

 

 



Learning Resources: 

 

Tutorials sheets, lecture slides and handwritten notes on Electrical circuit, Electrical Science and 

Basic Electronics (will be added from time to time): Digital copy will be available on the JUET 

server. 

Text-Books:  

1. D.C. Kulshreshtha, “Basic Electrical Engineering”, McGraw Hill Education, 2009. 

2. W.H. Hayt, J. E. Kemerlay & S.M. Durbin, “Engineering Circuit Analysis (Sixth 

Edition)”, McGraw Hill, 2006. 

3. R.C. Dorf & J.A. Svoboda, “Introduction to Electric Circuits”, John Wiley, 2004.  

4. D.S. Chauhan & D.C. Kulshreshtha, ‘Electronics Engineering’, New Age, 2e, 2009. 

5. D.C. Kulshreshtha, ‘Electronic Devices and Circuits’, New Age, 2e, 2006. 

References: 

1. Van Valkenburg, “Network Analysis”, Prentice-Hall India Ltd., 2001. 

2. Abhijit Chakrabarti, Sudipta Nath, Chandan Kumar Chanda, “Basic Electrical 

Engineering”, Tata McGraw Hill Publishing Co, 2008. 

3. Vincent Del Toro, “Principles of Electrical Engineering”, Prentice Hall of India. 

4. Kumar and Jain, ‘Electronic Devices and Circuits’, PHI, 2007. 

5. Boylstad and Nashelsky, ‘Electronic Devices and Circuits’, PHI, 6e, 2001. 

 Web References: 

1. https://www.electrical4u.com/electrical-engineering-objective-questions-mcq/ 

2. https://www.pdfdrive.com/basic-electric-circuit-analysis-books.html 

3. https://lecturenotes.in/subject/842 

Journals References: 

1. Circuits, Systems, and Signal Processing (CSSP), Springer 

2. Journal of Electrical & Electronic Systems 

3. International Journal of Circuit Theory and Applications, Wiley 

 

 

 

 

 



Title of Course: Object Oriented Programming Lab Course Code:  CS202 

L-T-P Scheme: 0-0-2      Course Credit: 1 

 

Pre-requisites 

Students must have already registered for the course, “Software Development Fundamentals 

Lab”. 

 

Objectives 

To strengthen their problem solving ability by applying the characteristics of an object-

oriented approach and to introduce object oriented concepts in C++. 

Learning Outcomes 

CO1 Define basic concepts of Object-Oriented Programming (OOP). 

CO2 Illustrate the key features available in OOP using C++. 

CO3 Apply the concepts of OOP to solve different common problems. 

CO4 Utilize the knowledge of OOP in solving programming problems. 

CO5 Analyze the various concepts of OOP for their suitability on a given problem. 

CO6 Design the systems, from concept to executable artefact, using object 

oriented techniques. 

 

Course Content 

Unit-1: Structured versus Object-Oriented Programming, Principles of Object-Oriented 

Programming, Beginning with C++,  Control Structures, Functions in C++,  Reference 

Variables, Default Parameters, Function Overloading, Inline Function, Const Variables.  

 

Unit-2: Classes, Member Functions, Objects, Static Data Members, Static Member Functions, 

Friend Functions, Pointer to Members, Local classes, Constructors and Destructors of objects in 

C++, 

 

Unit-3: Operator overloading and Type Conversions, Inheritance and its form, Multiple 

Inheritance in C++,    Function Overriding, Virtual Inheritance, Virtual Base Class . 

 

Unit-4: Pointers, Early binding, late binding, Type of polymorphism, Virtual Functions, Abstract 

Class, Virtual Destructor 

 

Unit-5: Managing Console I/O Operations, File handling and Exception handling. 

 

Unit-6: Templates, Function templates, Class templates, introduction to Standard Template 

Library (STL), Sequence, Containers, Iterators  

 

Laboratory work and project  

 

The students shall be given regular lab assignments, which will allow them to practically apply 

the concepts studied in the lecture Session. The lab assignments will be designed with focus on 

applying the concepts learnt in object-oriented programming, Data structures in an integrated 

manner. 

 



Evaluation Scheme 

 

Evaluations Marks Remarks 

P-1 15 Marks  

P-2 15 Marks  

Continuous 

Evaluations 

Viva 20 Marks  

Demonstration 20 Marks  

Lab Record 15 Marks  

Discipline and 

Punctuality and 

Attendance 

15 Marks  

Total 100 Marks  

 

Text book   

 

Text Book1:  Robert Lafore, Object oriented programming in C++, Waite Group 

Text Book2:  E Balagurusamy, “Object-Oriented Programming with C++” 

         

 

References    

 

1. Stroustrap B., the C++ Programming Language, Addison Wesley. 

2. Lippman F. B., C++ Primer, Addison Wesley. 

3. Prata S., C++ Primer Plus, Waite Group. 

4. Parimala N., Object Orientation through C++, Macmillan India Ltd. 1999. 

5. Pohl I., Object oriented Programming Using C++, Addison Wesley. 

6. Grady Booch, James Rambaugh, Ivar Jacobson,“Unified Modelling Language user’s 

guide” , Addison Wesley Limited 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Title: Engineering Drawing & Design Lab                              Code: ME203  
L-T-P scheme: 0-0-3                                                       Credits: 1.5 

                               

OBJECTIVE 

 

[1] Enables students to learn the concepts of graphic communication, their role in sanitary 

construction. 

[2] Make familiar with different drawing equipment, technical standards and procedures for 

construction of geometric figures. 

[3] Equipped with the skill that enables them to convert pictorial to orthogonal 

representations. 

 

Learning Outcomes: 

 

Course Content: 

Unit-1: Study and construction of lines, lettering, dimensioning, plane scales,  diagonal scales, 

construction of different methods used for the construction of conic curves. 

Unit-2: Study and construction of geometrical construction, cycloidal curves, involutes and helix 

etc. 

Unit-3: Orthogonal projection of point in all possible positions, Study and construction of 

projection of line and its applications (inclined to both planes), and projection of planes (inclined 

to both planes). 

Unit-4: Study and construction of projection of solids (right circular cone, prism, pyramid and 

cylinders), and true shape of sections,  

Unit-5: Study and construction of oblique projection and development of surface, isometric view 

using orthogonal projection on isometric scales. 

Unit-6: Introduction to basic and editing command of CAD software, 2-D drafting, surface 

modeling, and  3-D geometrical model. 

 

 

 

 

Course 

Outcome 

Description 

CO1 Outline the objectives of scale and develop the imagination and mental 

visualization capabilities for correlating the geometrical details of objects.  

CO2 To develop the constructional ability for a different curve.  

CO3 To Describe BIS rules for orthogonal projection and understand the fundamental 

concept of orthogonal projection for point, line, plane and solids. 

CO4 Understand and apply  orthogonal projection for solids, section and intersection of 

solid objects/structures 

CO5 To apply the skill of development of surfaces of three dimensional objects for 

evaluation of black size of the components. 

CO6 Demonstrate  computer aided drafting tools and techniques using CAD software’s 



Teaching Methodology: 

 

This course is introduced to build the imagination and established the correlation between the 

real object and engineering drawing and CAD developed by the design engineers and the 

requirement of the production engineers of the different units.  

Evaluation Scheme: 

 

Exams Marks Coverage 

P-1 15 Marks Based on Lab Exercises: 1-7 

P-2 15 Marks Based on Lab Exercises: 8-14 

Day-to-Day Work Viva 20 Marks 70 Marks 

Demonstration 20 Marks 

Lab Record 15 Marks 

Attendance & 

Discipline 

15 Marks 

Total 100 Marks 

 

Learning Resources: 

The study material of engineering drawing & design lab (will be added time to time): Digital 

copy will be available on the JUET server. 

 

Text Book: 

1. Bhatt, N.D., Engineering Drawing,  

 

Reference Books: 

1. Gill, PS, A Text Book of Engineering Drawing (Geometrical Drawing) 

2. Dhananjay A J, Engineering Drawing with an introduction to Auto CAD, Mc Graw Hill 

 

 

 

 

 

 

 

 

 

 

 

 

 


