
LOK JAGRUTI UNIVERSITY (LJU) 

INSTITUTE OF ENGINEERING AND TECHNOLOGY 

Department of Electronics and Communication (707) 

Bachelor of Engineering (B.E.) – Semester – I 

Course Code:  017071191  Teaching Scheme 

Course Name: Mathematics - I 
 Lecture 

(L) 

Tutorial 

(T) 

Practical 

(P) 
Credit 

Total 

Hours 

Category of Course: Basic Science Course (BSC)  

4 2 0 6 60 
Prerequisite Course: 

---  

 

Syllabus 

Unit 

No. 
Topic Prerequisite Topic Successive Topic 

Teaching 

Hours 

01 

Basic Algebra 

4 

(7%) 

 

1.1 Indices 

--- 

--- 

1.2 Surds --- 

1.3 Expansions and factorization --- 

1.4 Logarithm and Exponential Function with its Application --- 

  

02 

Trigonometry and Geometry 

2  

(3%) 

 

 

2.1 Angles 

--- 

--- 

2.2 Trigonometric functions And Hyperbolic functions --- 

2.3 Trigonometric functions of sum  

       and difference of two angles 

--- 

2.4 Inverse trigonometric functions --- 

2.5 Law of sines and cosines --- 

2.6 Area of geometric curves --- 

2.7 Volume of geometric curves --- 

  

03 

Basic Differentiation and Integration  

6  

(10%) 

 

3.1 Basic differentiation by formulae --- --- 

3.2 Product and quotient rule --- --- 

3.3 Chain rule and composite function   --- --- 

3.4 Basic integration by formulae --- --- 

3.5 Integration by parts --- --- 

3.6 Roll’s theorem 

Basic differentiation 

(017071191-Unit-3) 

--- 

3.7 Lagrange’s theorem --- 

3.8 Cauchy’s mean value theorem --- 

3.9 Indeterminate forms and L’Hospital’s rule --- 

  

04 

Sequence and Series 

6  

(10%) 

 

4.1 Convergence and divergence of an infinite series. --- --- 

4.2 Geometric series --- --- 

4.3 Integral test and p- series test --- --- 

4.4 Comparison test 
p- series test, Geometric series 

test ((017071191-Unit-4) 

--- 

4.5 Ratio test --- --- 

4.6 Root test --- --- 

4.7 Taylor’s series Basic differentiation 

((017071191-Unit-3) 

--- 

4.8 Maclaurin’s series 

  

05 

Partial Derivatives 

6 

(10%) 

 

5.1 Functions of several variables --- --- 

5.2 Geometric interpretation of partial derivatives --- --- 

5.3 Limits and continuity of function of several variables 
--- --- 

5.4 First and higher order partial derivatives 
Basic differentiation 

((017071191-Unit-3) 

--- 

5.5 Euler’s theorem and modified Euler’s theorem 
Basic differentiation 

((017071191-Unit-3) 

--- 

5.6 Total derivatives and chain rule First and higher order partial 

derivatives ((017071191-Unit-

5) 

--- 

5.7 Implicit function 

 

--- 

  

06 

Application of Partial Derivatives  

6  

(10%) 

 

6.1 Tangent plane and normal line First order partial 

derivatives(017071191-Unit-5) 

--- 

6.2 Total differentiation and approximation --- 

6.3 Extreme values First and higher order partial 

derivatives(017071191-Unit-5) 

--- 

6.4 Method of Lagrange multipliers. --- 

6.5 Jacobian First order partial 

derivatives(017071191-Unit-5) 

--- 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

07 

Multiple Integral 

12 

(20%) 

 

7.1 Double integral over rectangles and general regions 
Basic integration(017071191-

Unit-3) 

--- 

7.2 Change of order of integration 

Double integral over rectangles 

and general regions 

(017071191-Unit-7) 

--- 

7.3 Double integration in polar coordinates 
Basic integration(017071191-

Unit-3) 

--- 

7.4 Change of variables in double integration by Jacobian --- 

7.5 Triple integration  --- 

7.6 Area enclosed by plane curve using double integration 

Double integral over rectangles 

and general regions, Double 

integration in polar coordinates 

(017071191-Unit-7) 

--- 

7.7 Triple integration in cylindrical and spherical co-ordinates 
Triple integration (017071191-

Unit-7) 

--- 

  

08 

Complex Numbers 

6 

(10%) 

 

8.1 Complex numbers --- --- 

8.2 Geometrical representation of complex numbers --- --- 

8.3 Algebra of complex numbers --- --- 

8.4 Different forms of complex numbers --- --- 

8.5 Modulus and argument (or amplitude) of complex numbers --- --- 

8.6 Properties complex numbers --- --- 

8.7 De Moivre’s theorem --- --- 

8.8 Circular and hyperbolic functions --- --- 

8.9 Logarithm of a complex number --- --- 

  

09 

Vector Calculus-I 

6 

(10%) 

 

9.1 Vector and its properties   --- 

9.2 Parametrization of curves --- --- 

9.3 Arc length of curve in space 
Basic integration (017071191-

Unit-3) 

--- 

9.4 Gradient of a scalar point function and surface normal 

vector First order partial 

derivatives(017071191-Unit-5) 

Models: Linear Modeling 

(017012591-Unit -4), 

Stochastic Gradient Descent 

(017012591-Unit -4)   

9.5 Directional derivatives Gradient(017071191-Unit-9) --- 

9.6 Divergence of vector field 
First order partial 

derivatives(017071191-Unit-5) 

--- 

9.7 Curl  of vector field --- 

9.8 Scalar potential function of conservative field --- 

  

10 

Vector Integral 

6 

(10%) 

 

10.1 Line integral 
Basic integration (017071191-

Unit-3) 

--- 

10.2 Work done  
Line integral (017071191-Unit-

10) 

--- 

10.3 Circulation and Flux 
Line integral (017071191-Unit-

10) 

--- 

10.4 Green’s theorem in the plane (without proof) 

Line integral (017071191-Unit-

10), Double integral over 

rectangles and general regions 

(017071191-Unit-8) 

--- 



Proposed Theory + Practical Evaluation Scheme by Academicians  

(% Weightage Category Wise and it’s Marks Distribution) 

L : 4 T:  2 P:  0 

Note : In Theory Group, Total 4 Test (T1+T2+T3+T4)  will be conducted for each subject.  

Each Test will  be of 25 Marks. 

Each Test Syllabus Weightage: Range should be 20% - 30% 

Group (Theory or 

Practical)  

Group (Theory or 

Practical)  Credit 

Total 

Subject 

Credit 

Category % Weightage Marks Weightage 

Theory  

6 

6 

MCQ  15% 15 

Theory  Theory Descriptive   0% 0 

Theory  Formulas and Derivation   10% 10 

Theory  Numerical  75% 75 

Expected Theory  % 100% Calculated Theory % 100% 100 

Practical  

0 

Individual Project  0% 0 

Practical  Group Project  0% 0 

Practical  Internal Practical Evaluation (IPE)  0% 0 

Practical  Viva  0% 0 

Practical  Seminar 0% 0 

Expected Practical  % 0%   Calculated Practical % 0% 0 

Overall % 100%     100% 100 

 

 

Course Outcome  
 Upon completion of the course students will be able to 

CO1 Evaluate exponential, trigonometric and hyperbolic functions of a complex number and To apply the various tests of convergence to sequence, series 

and the tool of power series for learning advanced Engineering Mathematics. 

CO2 Apply the knowledge to solve some practical problems, such as constrained optimization problems and other problems involving Partial differentiation 

CO3 Evaluate a double integral in polar coordinates. Reverse the order of integration for a double integral. Evaluate a triple integral to find volume in 

rectangular coordinates, cylindrical coordinates, and spherical coordinates. To compute the areas and volumes using multiple integral techniques. 

CO4 Calculate directional derivatives and gradients. Apply gradient to solve problems involving normal vectors to level surfaces. Explain the concept of a 

vector integration a plane and in space. 

Suggested Reference Books 

1 Calculus with Early Transcendental Functions, James Stewart, Cengage Learning. 

2 Thomas’ Calculus, Maurice D. Weir, Joel Hass, Frank R. Giordano, Pearson Education. 

3 Higher Engineering Mathematics, B.S.Grewal, Khanna Publishers. 

4 Advanced Engineering Mathematics, Erwin Kreysig, Wiley Publication. 

 

List of Open Source Software/Learning website 

1 https://nptel.ac.in 

 

 

 

 

 



LOK JAGRUTI UNIVERSITY (LJU) 

INSTITUTE OF ENGINEERING AND TECHNOLOGY 

Department of Electronics and Communication (707) 

Bachelor of Engineering (B.E.) – Semester – I 

Course Code:  017072101  Teaching Scheme 

Course Name: Basic Electrical Engineering 
 Lecture 

(L) 

Tutorial 

(T) 

Practical 

(P) 
Credit 

Total 

Hours 

Category of Course: Engineering Science Course (ESC)  

3 0 2 4 30 
Prerequisite Course: 

---   

 

Syllabus 

Unit 

No. 
Topic Prerequisite Topic Successive Topic 

Teaching 

Hours 

01 

DC Circuits 

3 

(10%) 

 

1.1 Electrical circuit elements (R, L and C), Voltage and 

current Sources 
--- 

Circuit Elements 

(017073301– Unit-1.1) 

Ideal and Practical Energy 

Source (017073301– Unit-

1.2) 

 

1.2 Ohm’s law, Series and parallel resistive circuit with 

voltage & current divider rules 
--- --- 

1.3 Kirchhoff’s current and voltage laws Ohm’s Law (017072101-Unit-1.2)  

1.4 Charging and discharging of capacitor 

Ohm’s Law (017072101-Unit-

1.2), KVL-KCL (017072101-

Unit-1.3) 

First Order Differential 

Equations (017073301– Unit-

4.1) 

  

02 

Network Theorems 

3  

(10%) 

 

 

2.1 Thevenin and Norton Theorems 

Ohm’s Law (017072101-Unit-

1.2), KVL-KCL (017072101-

Unit-1.3) 

Thevenin Theorem 

(017073301– Unit-3.1) 

Norton Theorem  

(017073301– Unit-3.2) 

2.2 Superposition Theorem and Source Transformation  

Ohm’s Law (017072101-Unit-

1.2), KVL-KCL (017072101-

Unit-1.3) 

Superposition Theorem 

(017073301– Unit-3.3) 

2.3 Nodal and Mesh Analysis  

Ohm’s Law (017072101-Unit-

1.2), KVL-KCL (017072101-

Unit-1.3) 

Mesh and Supermesh 

Analysis of Resistive Circuit 

with Independent and 

Dependent Electrical Sources 

(017073301– Unit-2.1) 

  

03 

Single Phase AC Circuits 

3  

(10%) 

 

3.1 Generation of Single Phase, Representation of Sinusoidal 

Waveforms 
--- --- 

3.2 RMS, Average Values and Peak Values, Form Factor and 

Peak Factor 
--- --- 

3.3 Phasor Representation of AC Quantities 
Generation of Single Phase 

(017072101-Unit-3.1) 
--- 

  

04 

Analysis of Single-Phase AC Circuits 

3  

(10%) 

 

4.1 Analysis of Single-Phase AC Circuits consisting of R, L 

and C with Power Measurement 

Ohm’s Law (017072101-Unit-

1.2), KVL-KCL (017072101-

Unit-1.3) 

--- 

4.2 Analysis of Single-Phase Series AC Circuits consisting of 

RL, RC and RLC with Power Measurement 

Ohm’s Law (017072101-Unit-

1.2), KVL-KCL (017072101-

Unit-1.3) 

--- 

4.3 Series RLC AC Circuit at Resonance  

Analysis of Single-Phase Series 

RLC Circuit (017072101-Unit-

4.2) 

--- 

  

05 

Three Phase AC Circuits 

3 

(10%) 

 

5.1 Voltage and Current Relations in ‘STAR’ Three Phase 

AC Circuit , Generation of three phase E.M.F 
--- --- 

5.2 Voltage and Current Relations in ‘DELTA’ Three Phase 

AC Circuit 

Three Phase ‘STAR’AC Circuit 

(017072101-Unit-5.1) 
--- 

5.3 Power Measurements in Three Phase AC Circuits 
Three Phase ‘STAR’AC Circuit 

(017072101-Unit-5.1) 
--- 

  

06 

Transformers 

3  

(10%) 

 

6.1 Faraday’s Law of Electromagnetic Induction --- --- 

6.2 Construction of transformer, Types, Working Principle of 

Transformer Operations, E.M.F equation 

Faraday’s Law (017072101-Unit-

6.1) 
--- 

6.3 Single Phase Step-Up and Step-Down Transformers 
Working Principle of Transformer 

Operations (017072101-Unit-6.2) 
--- 

6.4 Three Phase Transformers --- --- 

  



07 

Electrical Machines 

3 

(10%) 

 

7.1 Three Phase Induction Motor, Generation of Rotating 

magnetic field 

Faraday’s Law (017072101-Unit-

6.1) 
--- 

7.2 Single Phase Induction Motor 
Faraday’s Law (017072101-Unit-

6.1) 
--- 

7.3 DC Motors-Construction, Working & Types 
Faraday’s Law (017072101-Unit-

6.1) 
--- 

  

08 

Electrical Wiring 
3 

(10%) 

 

8.1 Types of Wires --- --- 

8.2 System of wiring-Domestic and industrial wiring --- --- 

8.3 Simple control circuit in domestic installation  --- --- 

  

09 

Safety and Protection 

3 

(10%) 

 

9.1 Electric shock and first aid for electric shock and safety 

rules 
--- --- 

9.2 Circuit Breaker: Fuses, MCB and ELCB   --- --- 

9.3 Earthing – Types of Earthing and its Importance --- --- 

9.4 Elementary Calculations for Energy Consumption --- --- 

  

10 

Batteries, Cables and Switches 

3 

(10%) 

 

10.1 Types of Batteries, Charging & Discharging of Battery --- --- 

10.2 Types of Cables & Application --- --- 

10.3 Types of Switches: 

Single Pole Single Throw Switch (SPST) 

Single Pole Double Throw Switch (SPDT)  

Double Pole Single Throw Switch (DPST) 

Double Pole Double Throw Switch (DPDT) 

--- --- 

 

 

 

 

Major Components/ Equipment 

Sr. No. Component/Equipment 

1 DC Network Development Kit, Voltmeter, Ammeter, Connecting Wires 

2 DC Network Development Kit, Voltmeter, Ammeter, Connecting Wires 

3 DC Network Development Kit, Voltmeter, Ammeter, Connecting Wires 

4 
Ammeter (0-5 amp), Voltmeter (0-300 volt), Wattmeter (5-amp, 300-volt, 1500 watt), Multimeter, Lamp-bank (non-inductive resistance) 

(230V, amp), Single-phase variac 

5 
Ammeter (0-5 amp), Voltmeter (0-300 volt), Wattmeter (5-amp, 300-volt, 1500 watt), Multimeter, Inductive coil (50 Hz, 5 amp), Lamp-bank 

(non-inductive resistance) (230V,5 amp), Single-phase variac 

6 
Ammeter (0-5 amp), Voltmeter (0-300 volt), Wattmeter (5-amp, 300-volt, 1500 watt), Multimeter, Single-phase variac, Lamp-bank (non-

inductive resistance) (230V, amp), Capacitor bank 

7 
Ammeter (0-5 amp), Voltmeter (0-300 volt), Wattmeter (5-amp, 300-volt, 1500 watt), Multimeter, Single-phase variac, Lamp-bank (non-

inductive resistance) (230V, amp), Choke coil, Capacitor bank 

8 Experimental Board, Connecting wires 

9 MCB (0-6 A), ELCB (30 mA- 32 A), Ammeter (0-20 A and 0-50 mA) 

 

 

 

 

 

 

 

 

 

Sr No. Practical Title Link to Theory Syllabus 

1 Verify KVL and KCL using Development kit.  Unit-1 

2 To verify the Thevenin Theorem Unit-2 

3 To verify the Superposition Theorem Unit-2 

4 Measurement of the electric power in a single-phase AC Resistive Circuit. Unit-4,5 

5 To obtain power & power factor of single-phase R – L Series circuits Unit-4,5 

6 To obtain power & power factor of single-phase R – C Series circuits Unit-4,5 

7 To obtain power & power factor of single-phase R – L - C Series circuits Unit-4,5 

8 To practice wiring connection of staircase Unit-8 

9 To demonstrate working operation of ELCB and MCB Unit-9 



Proposed Theory + Practical Evaluation Scheme by Academicians  

(% Weightage Category Wise and it’s Marks Distribution) 

L : 3 T:  0 P:  2 

Note : In Theory Group, Total 4 Test (T1+T2+T3+T4)  will be conducted for each subject.  

Each Test will  be of 25 Marks. 

Each Test Syllabus Weightage: Range should be 20% - 30% 

Group (Theory or 

Practical)  

Group (Theory or 

Practical)  Credit 

Total 

Subject 

Credit 

Category % Weightage Marks Weightage 

Theory  

3 

4 

MCQ  30% 40 

Theory  Theory Descriptive   8% 10 

Theory  Formulas and Derivation   11% 15 

Theory  Numerical  26% 35 

Expected Theory  % 75% Calculated Theory % 75% 100 

Practical  

1 

Individual Project  0% 0 

Practical  Group Project  9% 35 

Practical  Internal Practical Evaluation (IPE)  16% 65 

Practical  Viva  0% 0 

Practical  Seminar 0% 0 

Expected Practical  % 25%   Calculated Practical % 25% 100 

Overall % 100%     100% 200 

 

Course Outcome  

 Upon completion of the course students will be able to 
CO1 Apply fundamental electrical laws and circuit theorems to electrical circuits. 
CO2 Analyze single phase AC circuits. 
CO3 Analyze three phase AC circuits and describe operating principle and applications of static and rotating electrical machines. 
CO4 Comprehend electrical installations, their protection and personnel safety. Also, get an insight about the basic introduction of Batteries, Electrical Switches and 

Connectors. 

Suggested Reference Books 

1 B. L. Theraja, ‘A Textbook of Electrical Technology’, S. Chand Publication-Volume I 

2 J.B. Gupta, Basic Electrical Engineering, Kataria & Sons -Volume I 

3 Charles Alexander and Matthew Sadiku, “Fundamentals of Electric Circuits”, McGraw Hill 

4 Edward Hughes, Harlow, “electrical & electronic technology”, Pearson Education Limited 

5 K.A. Krishnamurthy and M.R. Raghuveer, Electrical and Electronics Engineering for Scientists, Wiley Eastern Ltd. 

6 U. A. Patel, ‘Elements of Electrical Engineering’, Atul Prakashan. 

7 V. N. Mittal and A. Mittal ,“Basic Electrical Engineering”, Tata McGraw Hill (2012) 

 

List of Open Source Software/Learning website 

1 http://nptel.ac.in 

2 https://www.allaboutcircuits.com 

3 https://www.electrical4u.com 

 

Practical Project/Hands on Project 

Sr. 

No. 
Project List 

Linked 

with 

Unit 

1 
Case Study: Verify KVL and KCL for a given premises. 

 
 

Unit 

01,02 

2 Identify the values of various Passive Components (R, L & C) for the given Circuit Board  
Unit 

01,02 

3 
AC Voltage Measuring Device using Arduino.   

 
 

Unit 04 

4 Calculation of a Number of turns and voltage level for a given center tapped Transformer.  Unit 06 

5 Design Simple Electrical Circuit To ON/OFF Blub Using Switch. (One Way & Two Way). 

 

Unit 10 

6 
Make automatic LED based emergency light in car using general purpose circuit board. 

 
  All unit 

7 Design automatic ignition electric circuit using bread board.   All unit 

8 Electrical Safety Case Study #1  Unit 08 

https://www.allaboutcircuits.com/
https://www.electrical4u.com/


A 30-year-old male electrical technician was helping a company service representative test the voltage-regulating unit 

on a new rolling mill. While the electrical technician went to get the equipment service manual, the service 

representative opened the panel cover of the voltage regulator’s control cabinet in preparation to trace the low-voltage 

(120 V) wiring in question (the wiring was not color-coded). The service representative was not using PPE. 

The service representative climbed onto a nearby cabinet in order to view the wires. The technician returned and began 

working inside the control cabinet, near exposed, energized electrical conductors. The technician tugged at the low-

voltage wires while the service representative tried to identify them from above. Suddenly, the representative heard 

the victim making a gurgling sound and looked down to see the victim shaking as though he were being shocked. 

Cardiopulmonary resuscitation (CPR) was administered to the victim about 10 minutes later. He was pronounced dead 

almost 2 hours later as a result of his contact with an energized electrical conductor. 

 

 

 

 

 
 

 

 

1) List the procedures and steps that should have implemented to prevent this accident.  

2) What personal protective equipment should have been used? 

 

 

Worker was performing testing on the 

circuit without PPE.  

What should have been done before the 

cover was removed? 

 



LOK JAGRUTI UNIVERSITY (LJU) 

INSTITUTE OF ENGINEERING AND TECHNOLOGY 

Department of Electronics and Communication (707) 

Bachelor of Engineering (B.E.) – Semester – I 

Course Code:  117071192  Teaching Scheme 

Course Name: Physics  
 Lecture 

(L) 

Tutorial 

(T) 

Practical 

(P) 
Credit 

Total 

Hours 

Category of Course: Basic Science Course (BSC)  
3 0 2 4 30 

Prerequisite Course: ---  

 

Syllabus 

Unit 

No. 
Topic Prerequisite Topic 

 

Successive Topic 

 

Teaching 

Hours 

01 

Dielectrics 

3 

(10%) 

1.1 Basic terms related to Dielectrics --- --- 

1.2 Polarization mechanisms (No derivations) 
Basic terms related to dielectrics 

(117071192-Unit-1.1) 

--- 

1.3 Internal / local field (No derivations) and 

Clausius-Mosotti equation 

Polarization mechanisms (117071192-

Unit-1.2) 

--- 

1.4 Types of dielectric materials --- --- 

1.5 Applications (Capacitors & Transformers) 
--- Charging and discharging of capacitor 

(017012291 – Unit-1.4) 

  

02 

Magnetic Materials 

3 

(10%) 

2.1 Basic terms related to magnetism --- --- 

2.2 Magnetic moment (No derivations) 
Basic terms related to magnetism 

(117071192-Unit-2.1) 

--- 

2.3 Types of magnetic materials --- --- 

2.4 Hysteresis and Hard and Soft Magnetic 

materials (Domain theory not included) 

Basic terms related to magnetism 

(117071192-Unit-2.1) 

--- 

2.5 Applications (Magnetic hard disc) --- --- 

  

03 

Ultrasonics 

3 

(10%) 

3.1 Definition and properties --- --- 

3.2 Generation methods  --- --- 

3.3 Detection methods 
Generation methods (117071192-Unit-

3.2) 

--- 

3.4 Applications (Welding, drilling/cutting, 

SONAR, cleaning) 

--- --- 

  

04 

Laser 

3 

(10%) 

4.1 Characteristics of Laser --- --- 

4.2 Einstein’s theory --- --- 

4.3 Basic concepts related to Laser Einstein’s theory (117071192-Unit-4.2) --- 

4.4 Types of Laser 
Basic concepts related to Laser 

(117071192-Unit-4.3) 

--- 

4.5 Applications (Laser in material 

processing, cutting, holography) 

--- --- 

  

05 

Fibre Optics 

3 

(10%) 

5.1 Introduction --- --- 

5.2 Advantages of Fibre optic system over 

conventional system 

--- --- 

5.3 Construction and basic principle --- --- 

5.4 Acceptance angle and Numerical aperture 
Construction and basic principle 

(117071192-Unit-5.3) 

--- 

5.5 Types of fibre optic cables (V-number not 

to be included) 

--- --- 

5.6 Fibre optic communication link --- --- 

  

06 

Semiconductors 

3 

(10%) 

6.1 Properties and types of Semiconductors --- --- 

6.2 Carrier statistics in Semiconductors (Only 

intrinsic semiconductors to be covered) 

Properties and types of Semiconductors 

(117071192-Unit-6.1) 
--- 

6.3 Carrier Generation (creation of EHP) and 

carrier recombination 

Properties and types of Semiconductors 

(117071192-Unit-6.1) 

--- 

6.4 Carrier Transport (drift and diffusion) --- --- 

  

 

07 

Basic Diodes 

3 

(10%) 7.1 PN junction diode 
Properties and types of Semiconductors 

(117071192-Unit-7.1) 

Basic idea about forward bias, reverse 

bias of Diode and VI characteristics 

(017012291 – Unit-8.1) 



7.2 Energy band diagrams of PN junction 

diode 
PN junction diode (117071192-Unit-7.1) 

--- 

7.3 Avalanche and Zener breakdown --- --- 

7.4 Zener diode --- 

--- 

  

08 

Digital Circuits 

3 

(10%) 

8.1 Basic gates AND, OR, NOT, NAND, 

NOR, EX-OR, EX-NOR, Universal Gates  

--- --- 

8.2 Boolean algebra  --- --- 

8.3 Building AND, OR Gate with diodes  
PN Junction Diode (117071192-Unit-7.1) --- 

  

09 

Measurements 

2 

      (7%) 

9.1 Four probe method --- --- 

9.2 Hall effect --- --- 

9.3 Van der Pauw method --- --- 

9.4 Hot probe method --- --- 

 

10 

Special Purpose Diodes 

4 

(13%) 

10.1 Light emitting diode 

Carrier Generation (creation of EHP) and 

carrier recombination (117071192-Unit-

6.3) 

--- 

10.2 LDR --- --- 

10.3 Photodiode 

Carrier Generation (creation of EHP) and 

carrier recombination (117071192-Unit-

6.3) 

--- 

10.4 Photovoltaic effect and PV cell (solar cell) --- --- 

10.5 Metal-semiconductor diodes --- --- 

 

 

Major Components/ Equipment 

Sr. No. Component/Equipment 

1 Ultrasonic Interferometer, measuring cell, frequency generator, given liquid. 

2 Optical bench, laser source, Optical screen, Double convex lens, Slit and Diffraction. 

 
3 

Patch Cords, Fibre optic Numerical Aperture measurement kit, 1 side connectorised ½ meter fibre cables of different diameters (1mm diameter 

plastic fibre & 0.5mm diameter plastic at 600nm). 

4 PN Junction diode trainer kit. 

5 Zener diode trainer kit  

6 Diode trainer kit, mercury thermometer.  

7 . Logic gates trainer kit 

8 Four probe apparatus, sample (a Ge crystal in form of a chip), oven, thermometer, constant power supply, oven power supply, panel meters for 

measurement of current and voltage. 

9 LED trainer kit. 

10 Photodiode trainer kit, bulb, Solar cell trainer kit, solar panel, bulb. 

 

 

 

 

 

 

 

 

Sr No. Practical Title Link to Theory Syllabus 

1 To find out the velocity & compressibility of liquid using Ultrasonic Interferometer. Unit-3 

2 To find out the wavelength of LASER source using Diffraction. Unit-4 

3 To find out the Numerical Aperture of a Fiber optic cable. Unit-5 

4 Understanding the working of PN Junction diode & plotting the V-I characteristics. Unit-7 

5 Study and plot the characteristics of Zener diode. Unit-7 

6 To find the bandgap of germanium PN Junction diode. Unit-7 

7 To verify truth table of AND, OR, NOT, NAND, NOR, EX-OR, EX-NOR gates Unit-8 

8 Understanding the characteristics of Photodiode and Solar cell. Unit-9 

9 To find the resistivity of semiconductor using Four probe method. Unit-10 

10 Study and plot the characteristics of Light emitting diode. Unit-10 



Proposed Theory + Practical Evaluation Scheme by Academicians  

(% Weightage Category Wise and it’s Marks Distribution) 

L : 3 T:  0 P:  2 

Note : In Theory Group, Total 4 Test (T1+T2+T3+T4)  will be conducted for each subject.  

Each Test will  be of 25 Marks. 

Each Test Syllabus Weightage: Range should be 20% - 30% 

Group (Theory or 

Practical)  

Group (Theory or 

Practical)  Credit 

Total 

Subject 

Credit 

Category % Weightage Marks Weightage 

Theory  

3 

4 

MCQ  45% 60 

Theory  Theory Descriptive   13% 17 

Theory  Formulas and Derivation   6% 7 

Theory  Numerical  11% 16 

Expected Theory  % 75% Calculated Theory % 75% 100 

Practical  

1 

Individual Project  0% 0 

Practical  Group Project  9% 35 

Practical  Internal Practical Evaluation (IPE)  16% 65 

Practical  Viva  0% 0 

Practical  Seminar 0% 0 

Expected Practical  % 25%   Calculated Practical % 25% 100 

Overall % 100%     100% 200 

 

Course Outcome  

 Upon completion of the course students will be able to 

CO1 Acquire proficiency in the intricate principles of dielectrics, magnetism and electrodynamics to effectively apply them across diverse engineering 

context. 

CO2 Comprehending the intricate mechanisms behind ultrasound for sensing and communication as well as unraveling the diverse physics, classifications 

and wide ranging applications of lasers across various fields. 

CO3 Grasping the rudiments of Fiber optic communication, delving into the intricacies of Semiconductor properties, types, carrier statistics, generation 

and transport mechanisms, and gaining a profound insight into the functionality and practical application of basic diodes. 

CO4 Deepening understanding of special purpose diodes and their myriad applications, while concurrently exploring an array of management techniques 

indispensable for precise material selection and electric component design. 

Suggested Reference Books 

1 Engineering Physics by G Vijayakumari, Vikas Publication 

2 Engineering Physics by V Rajendran, Mc Graw Hill Education 

3 Engineering Physics by Dattu Joshi, Mc Graw Hill Education 

4 Engineering Physics by Dr. Rakesh Dogra, Katson books 

5 Solid State Physics by S O Pillai, New Age International publishers 

 

Practical Project/Hands on Project 

Sr. No. Practical List Linked with Unit 

1 Design a system showing uninterrupted power regulation in process industry. Unit 01 

2 Design an electric bell for an office. Unit 02 

3 

Water enters a typical garden hose of diameter 1.6 cm with a velocity of 3 m/s. Calculate the exit velocity of water from the 

garden hose when a nozzle of diameter 0.5 cm is attached to the end of the hose. Also specify, what will be the divergence in 

this case. 

Unit 03 

4 Design a piezoelectricity-based visitor sensing doormat. Unit 04 

5 Design a basic laser security alarm system for locker system. Unit 05 

6 Design Advance data transfer system for beacon communication system in aircrafts. Unit 06 

7 Design electric protection circuit for power station. Unit 07, 08, 10 

8 Design an Automatic street light.  Unit 08, 09, 10 

 

 

 

 

List of Open Source Software/Learning website 

1 http://nptel.ac.in/  



LOK JAGRUTI UNIVERSITY (LJU) 

INSTITUTE OF ENGINEERING & TECHNOLOGY 

Department of Electronics and Communication (707) 

Bachelor of Engineering (B.E.) – Semester – I 

Course Code:  117072191  Teaching Scheme 

Course Name: Python Programming 
 Lecture 

(L) 

Tutorial 

(T) 

Practical 

(P) 
Credit 

Total 

Hours 

Category of Course: Engineering Science Course (ESC)  
2 0 6 5 20 

Prerequisite Course: Mathematics - I (017071191)  

Syllabus 

Unit 

No. 
Topic Prerequisite Topic Successive Topic 

Teaching 

Hours 

01 

Introduction to Python and Jupyter Notebooks 

1  

(5%) 

1.1 Overview of languages : introduction and comparison of procedure, 

object oriented and machine level language, introduction, uses and features 

of python, difference of compiler and interpreter, use function of print 

--- --- 

1.2 Jupyter Notebooks: creating, opening, saving and downloading 

notebooks 
--- --- 

1.3 using interactive shell, editing, saving and running a script, basics of 

python IDLE, IDEs, IDE 
--- --- 

  

02 

Basic Elements of Python 

2 

(10%) 

2.1 Basics and variables of data types for text, numeric and boolean (text, 

numeric, sequence, mapping, set, Boolean, range and len function), data 

type conversion and single line and multiline comments 

--- --- 

2.2 Arithmetic, relational, logical, ternary, bitwise, assignment, identity and 

membership operators and their expressions, operator precedence 
--- --- 

2.3 Reading input from users for  text and numeric --- --- 
  

03 
Decision Making Statements 2 

(10%) 3.1  Control Statements: Simple if, if-else, if-elif-else(ladder if), Nested if --- --- 
  

04 

Looping Constructs 
3  

(15%) 
4.1 Loops: for loop, while loop, nesting of loops --- --- 

4.2 Break, continue, pass statement --- --- 
  

05 

Functions and Scoping 

2 

(10%) 

5.1 Declaring, defining and invoking different categories of user define 

functions. 
--- --- 

5.2 One liner and multi liner function specification --- --- 

5.3 Function arguments: keyword, default, positional and arbitrary or 

variable-length 
--- --- 

5.4 Local v/s Global variables, modules --- --- 
  

06 

Immutable Data Structure 

2 

(10%) 

6.1 Immutable data structures (operations and functions): strings, tuples, 

numbers 
--- --- 

6.2 Strings -immutability, declaring, creating, accessing character of string by 

index and slice operator 

slicing, mathematical operators, comparison, joining and formatting, 

removing spaces and changing cases of string. function of len, find, count, 

replace, partition and split of string. check type of character presence in string 

using istitle(), isalnum(), islower(), isupper(), isnumeric(), isalpha(), isdigit(), 

isidentifier(), ispritable(), isspace() 

--- --- 

6.3 Tuples - immutability, creating, accessing elements by index and slice 

operator 

slicing and mathematical operator, function of len, count, index, sorted, min, 

max, tuple packing and unpacking 

--- --- 

  

07 

 

Mutable Data Structure 

3 

(15%) 

7.1 List- mutability, creating, accessing elements by index and slice operator 

slicing,  operators - mathematical, comparison, membership, functions - len, 

count, index, append, insert, extend, remove, pop, clear, sort, reverse, split, 

aliasing and cloning of list – slice and copy, nested list, nested list as matrix, 

list comprehensions   

--- --- 

7.2 Set - mutability, creating and accessing element of set, mathematical 

operations – union, intersection, difference, symmetric difference, 

membership operators  

functions – len, add, update, copy, pop, remove, discard, clear, set 

comprehensions  

--- --- 

7.3 Dictionaries- mutability, creating, 

accessing, updating, deleting elements of dictionary   

functions – dict, len, clear, copy, update, get, popitem, keys, values, items, 

setdefault, dictionary comprehensions, loop and nested dictionaries 

--- --- 

7.4  Lambda function,  lambda function with map, reduce and filter --- --- 
  



 

08 

Working with Files 

2 

(10%) 

8.1 Types of files --- --- 

8.2 Create, open, with open, read (read(), readlines(), readline()) , 

write((write(), writelines()), append (tell(), seek(offset)), close, rename or 

delete text files. various properties of file object. 

--- --- 

8.3 OS module- getting and changing current working directory, creating, 

removing and renaming directories, list files and sub directories 
--- --- 

8.4 System modules – sys.argv, sys.exit, sys.maxsize, sys.path, sys.version --- --- 
  

09 

Mathematical Functions in Python 

1  

(5%) 

9.1 Import math module --- --- 

9.2 ceil, comb, floor, exp, fabs, factorial, log, pow, fmod, frexp --- --- 

9.3 Trigonometric, logarithmic functions, maths constants  
Trigonometric Function 

(017071191-Unit-2) 
--- 

  

10 

The Matplotlib Library 

2 

(10%) 

10.1 Installation and import of matplotlib and numpy --- --- 

10.2 Function for graph: create label, title, legend, set font properties, grid, 

plot, show, subplot, color, colormap 
--- --- 

10.3 Line graph: line style, marker, marker size, format string fmt, color 

reference, multiple line, two lines on same graph, twinx and twiny  function 
--- --- 

10.4 Scatter graph: marker style, color and size, alpha --- --- 

10.5 Bar graph: horizontal and vertical bar, width, height, color --- --- 

10.6 Histogram and Box Plot --- --- 

10.7 Pie chart: lables, array, color, startangle, explode, shadow --- --- 

10.8 plotting maths functions   



Sr No. Practical Title 
Link to Theory 

Syllabus 

1 Write a Python program to add 2 Numbers with user input. Unit-2 

2 Write a Python program to find the area of Circle. Unit-2 

3 Write a Python program to find the area of Triangle. Unit-2 

4 Write a Python program to calculate the area of a trapezoid. Unit-2 

5 Write a Python program to calculate surface volume and area of a cylinder. Unit-2 

6 Write a Python program to convert Fahrenheit to Celsius. Unit-2 

7 Write a Python program to convert hours into minutes and seconds. Unit-2 

8 Write a Python program to calculate the square root of a positive number. Unit-2 

9 Write a Python program to calculate the square root of a complex number. Unit-2 

10 Write a Python program to find roots of quadratic equation. Unit-2 

11 Write a Python program to convert degree to radian. Unit-2 

12 Write a program to check if the input number is odd or even. (Simple if). Unit-3 

13 Write a program to find the maximum number among the three input numbers. Unit-3 

14 Write a program to check if year is a leap year or not (Nested If). Unit-3 

15 Write a program to find sum of first N natural number given by user. Unit-4 

16 Write a python program to read three numbers (a,b,c) and check how many numbers 

between ‘a’ and ‘b’ are divisible by ‘c’. 
Unit-4 

17 Write a Python program that prints all the numbers from 0 to 6 except 3 and 6. Unit-4 

18 Write a program to find the factorial of a number provided by the user Unit-4 

19 Write a python program to display the Fibonacci sequence up to n-th term. Unit-4 

20 Write a program to take 10 values from keyboard using loop and print their average on the screen Unit-4 

21 Write a program to reverse a number. Unit-4 

22 Write a program to check whether a number is Armstrong number or not. Unit-4 

23 Write a program to check if a number is prime or not. Unit-4 

24 Write a program to print prime number between given interval from user. Unit-4 

25 Write a Python Program to read a number n and print an identity matrix of the desired size. Unit-4 

26 Draw a pattern: 

*  *  *  * 

    *  *  * 

        *  * 

            * 

Unit-4 

27 Draw a pattern: 

      * 

    *  * 

  *  *  * 

*  *  *  * 

Unit-4 

28 Draw a pattern: 

* 

*  * 

*  *  * 

*  *  *  * 

Unit-4 

29 Draw a pattern: 

*  *  *  * 

*  *  * 

*  * 

* 

Unit-4 

30 Draw a pattern: 

1  2  3  4  5 

1  2  3  4 

1  2  3  

1  2   

1 

Unit-4 

31 Write a Python function to find the Max of TWO numbers. Unit-5 

32 Write a Python function to sum all the numbers in a list. Unit-5 

33 Write a Python function to calculate the factorial of a number. Unit-5 

34 Write a Python function to check whether a number is in a given range. Unit-5 

35 Write a Python program to read an entire text file. Unit-6 

36 Write a python program to write a list to a file Unit-6 

37 Write a Python program to count the number of lines in a text file. Unit-6 

38 Write a Python program to check if a string is palindrome or not Unit-7 

39 Write a Python program to Find length of a string in python. Unit-7 

40 Write a Python program to split and join a string Unit-7 

41 Write a Python function that accepts a string and calculate the number of uppercase letters and lowercase letters. Unit-7 

42 Write a Python program to Convert Snake case to Pascal case. Unit-7 

43 Write a Python program to demonstrate the addition of elements in a Tuple. Unit-7 



 

Major Components/ Equipment 

Sr. No. Component/Equipment 

1 Computer 

2 Python Compiler - Pycharm 

 

Proposed Theory + Practical Evaluation Scheme by Academicians  

(% Weightage Category Wise and it’s Marks Distribution) 

L: 2 T:  0 P:  6 

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.  

Each Test will be of 25 Marks. 

Each Test Syllabus Weightage: Range should be 20% - 30% 

Group (Theory or 

Practical)  

Group (Theory or 

Practical) Credit 

Total 

Subject 

Credit 

Category % Weightage Marks Weightage 

Theory  

2 

5 

MCQ  24% 60 

Theory  Theory Descriptive (Mainly Programming) 16% 40 

Theory  Formulas and Derivation   0% 0 

Theory  Numerical  0% 0 

Expected Theory % 40% Calculated Theory % 40% 100 

Practical  

3 

Individual Project  24% 40 

Practical  Group Project  24% 40 

Practical  Internal Practical Evaluation (IPE)  12% 20 

Practical  Viva  0% 0 

Practical  Seminar 0% 0 

Expected Practical % 60%   Calculated Practical % 60% 100 

Overall % 100%     100% 200 

44 Write a Python program to demonstrate the negative index in a Tuple Unit-7 

45 Write a Python program to demonstrate the slicing of a Tuple Unit-7 

46 Write a Python program to print the even numbers from a given list. Unit-8 

47 Write a Python Program to print the largest even and largest odd number in a list. Unit-8 

48 Write a Python program to swap first and last element of the list.  Unit-8 

49 Write a Python program to find the sum of all the elements in the list. Unit-8 

50 Write a Python program of Reversing a List. Unit-8 

51 Write a Python program to Merging two Dictionaries Unit-8 

52 Write a Python program for Words Frequency in String Shorthand’s. Unit-8 

53 Write a Python program to calculate the sum of the positive and negative numbers of a given list of numbers using 

lambda function. 
Unit-8 

54 Write a Python program to rearrange positive and negative numbers in a given array using Lambda. Unit-8 

55 Write a Python program to count the even, odd numbers in a given array of integers using Lambda. Unit-8 

56 Write a Python program to add two given lists using map and lambda. Unit-8 

57 Write a Python program to find numbers divisible by nineteen or thirteen from a list of numbers using Lambda. Unit-8 



 

 

 

 

 

 

 

Course Outcome 

 Upon completion of the course students will be able to 

CO1 Understand the basics of python programming. 

CO2 Apply the fundamental python concepts such as data types, identifiers, keywords, constants, variable, comment, basic input output, operators, 

and its precedence. 

CO3 Analyze the indentation syntax, branching and looping techniques, and various data structures such as strings, arrays, lists, tuples, dictionaries 

and sets. 

CO4 Apply mathematical functions in python and generate different types of the plots using library. 

Suggested Reference Books 

1 Python: The Complete Reference, Martin C. Brown, McGraw Hill Education 

2 Introduction to Computation and Programming Using Python, John V Guttag, Prentice Hal 

3 Data Structures and Algorithms in Python, Michael T. Goodrich, Roberto Tamassia, Michael H. Goldwasser,  Wiley 

4 Fundamentals of Python – First Programs, Kenneth A. Lambert, CENGAGE Publication 

5 Professional Python, Luke Sneeringer, Wrox 

List of Open Source Software/Learning website 

1 www.python.org 

2 www.w3schools.com 

3 www.geeksforgeeks.org 

4 www.learnpython.org 

Practical Project/Hands on Project 

Sr. No. Project List  Linked with Unit 

1 

Hotel management system : Listed below are some of the important functions  

dashboard() – This function displays the menu or welcome screen to perform different hotel booking  activities 

mentioned below. 

new_acc() – This function creates a new customer account. It asks for some personal and banking details of the 

customer such as name, date of birth, citizenship number, address and phone number. 

room_type() – This function allows the user to select the categories of the room ie normal or executive with the 

option of Ac room or non ac room. 

check_availability() – This functionality allows the user to check the number of room vacant prior booking.  

book_room() – This function allows the user  to book the selected room. 

search_facilities() – With this function, if the user selects the executive room than user can search for the extra 

facilities provided like games, swimming, food service in rooms while booking. 
payment() – This function allows making payment of booked room based on number of days the room is occupied via online 

method option or at the checkout time. 

Unit 2,3,4,6 

2 

It is required to maintain and process the status of total 9 resources. The status value is to be stored in an integer 

array of dimension 3x3. The valid status of a resource can be one of the 3 followings:  

free: indicated by integer value 0 

occupied: indicated by integer value 1 

inaccessible: indicated by integer value 2 

Declare a class called ResourcesStatus, having data member called statusRef, referring to a two dimensional array 

(3x3) of integers to be used to refer to the above mentioned status values. 

Define a member method called processStausCount that counts and displays total number of free resources, total 

number of occupied resources and total number of inaccessible resources. The exception to be raised and handled 

if total number of occupied resources exceeds total number of free resources. The handler marks status of all 

inaccessible resources as free. 
Accept initial status values from user and initialize the array. Raise and handle user defined exception if invalid status value 

given. 

Unit 2,3,4,6,8 

3 Create an application that performs the following task associated with the files : 

1) Eliminating repeated lines from the files. 

2) Reverse the content of file and store in another file. 

3) Remove the lines starting from any prefix. 

4) Obtain the line number where the particular word is present. 

5) Obtaining number of words, characters, white spaces and lines present in that particular file.  

Unit 2,3,4,5,6 

4 Implement calculator functionality. All 

5 Write a program to implement Quadratic equation. All 

http://www.learnpython.org/
https://www.codewithc.com/customer-billing-system-project-in-c/
https://www.codewithc.com/mini-project-in-c-phonebook/


LOK JAGRUTI UNIVERSITY (LJU) 

INSTITUTE OF ENGINEERING AND TECHNOLOGY 

Department of Electronics and Communication (707) 

Bachelor of Engineering (B.E.) – Semester – II 

Course Code:  017071291  Teaching Scheme 

Course Name: Mathematics - II 
 Lecture 

(L) 

Tutorial 

(T) 

Practical 

(P) 
Credit 

Total 

Hours 

Category of Course: Basic Science Course (BSC)  
3 2 0 5 50 

Prerequisite Course: Mathematics - I (017071191)  

 

Syllabus 

Unit 

No. 
Topic Prerequisite Topic Successive Topic 

Teaching 

Hours 

01 

Matrices 

7 

(14%) 

 

1.1 Elementary row operations of matrices --- --- 

1.2 Row and reduced row echelon form --- --- 

1.3 System of linear equations --- --- 

1.4 Homogeneous system of linear equations --- --- 

1.5 Non-homogeneous system of linear equations --- --- 

1.6 Inverse of Matrix (Using Gauss-Jordan Method) --- --- 

1.7 Eigen values & vectors 

Factorization(017071191-Unit-

1) 

--- 

1.8 Diagonalization of matrix (Only for Non-symmetric 

Matrix) 

--- 

1.9 Cayley-Hamilton theorem --- 

 

02 

Fourier Series 

5  

(10%) 

 

 

2.1 Periodic function 

Basic integration (017071191-

Unit-3) 

Introduction to Fourier Series 

(017071401-Unit5) 2.2 Dirichlet’s condition 

2.3 Trigonometric series of sine and cosine function 

2.4 Fourier series of a function of period 2L 

2.5 Fourier series of even and odd function 

2.6 Half range expansions --- 

  

 

 

 

03 

Some Special Functions 

4  

(8%) 

3.1Gamma function, Beta function. (And its Properties) --- Signal Operations and 

Properties (017071401 – Unit-1) 3.2 Bessel function, Dirac’s Delta function (Definition only) --- 

3.3 Error function and complementary Error function 

(Definition only) 

--- 

3.4 Heaviside’s function, pulse unit height and duration 

function (Definition only) 

--- 

3.5 Rectangle function, Gate function (Definition only) --- 

3.6 Signum function, Saw tooth wave function (Definition 

only) 

--- 

3.7 Triangular wave function, Halfwave rectified sinusoidal    

function, Full rectified sine wave, Square wavefunction.  

(Definition only) 

--- 

 

04 

Fourier Integral and Fourier Transform 

4  

(8%) 

 

4.1 Define Fourier integral  

Basic integration (017071191- 

Unit-3) 

--- 

4.2 Cosine and sine integral --- 

4.3 Define Fourier transform Energy Spectral Density (ESD) 

& Power Spectral Density 

(PSD)(017073501-Unit-1 - 

1.4), Representation of 

Sequences by Discrete-Time 

Fourier Transform (017071401 

Unit-7 – 7.1), Fourier 

Transform (017071401 – Unit-6) 

4.4 Cosine and sine transform 

 

05 

First Order Ordinary Differential Equations 

5 

(10%) 

 

5.1 Geometric meaning of 𝑦′ = 𝑓(𝑥, 𝑦) direction fields --- Time domain response of First 

Order Circuits (017073301 – 

Unit-4) 
5.2 Exact differential equations and integrating factor  

Basic differentiation & 

integration(017071191-Unit-3) 
5.3 Linear differential equations  

5.4 Bernoulli equations 

 

06 

Higher Order Ordinary Differential Equations 

7  

(14%) 

 

6.1 Linear differential equations of second and higher order --- Time domain response of 

Second Order Circuits 

(017073301 – Unit-5) 
6.2 Homogeneous linear differential equations of higher order  

 

Factorization(017071191-Unit-

1) 

6.3 Higher order non-homogeneous equations 

6.4 Solution by undetermined coefficients --- 

6.5 Solution by variation of parameters --- 

6.6 Solution by [1/f(D)] r(x) method for finding particular 

integral. 

--- 



 

Proposed Theory + Practical Evaluation Scheme by Academicians  

(% Weightage Category Wise and it’s Marks Distribution) 

L: 3 T:  2 P:  0 

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.  

Each Test will be of 25 Marks. 

Each Test Syllabus Weightage: Range should be 20% - 30% 

Group (Theory or 

Practical)  

Group (Theory or 

Practical) Credit 

Total 

Subject 

Credit 

Category % Weightage Marks Weightage 

Theory  

5 

5 

MCQ  15% 15 

Theory  Theory Descriptive   0% 0 

Theory  Formulas and Derivation   10% 10 

Theory  Numerical  75% 75 

Expected Theory % 100% Calculated Theory % 100% 100 

Practical  

0 

Individual Project  0% 0 

Practical  Group Project  0% 0 

Practical  Internal Practical Evaluation (IPE)  0% 0 

Practical  Viva  0% 0 

Practical  Seminar 0% 0 

Expected Practical % 0%   Calculated Practical % 0% 0 

Overall % 100%     100% 100 

 

Course Outcome  

 Upon completion of the course students will be able to 

CO1 Understand the techniques for analyzing and solving engineering problems involving matrices, perform matrix computation. The Fourier series of 

functions in the differential equation often gives some prediction about the behavior of the solution of differential equation. They are useful to find out 

the dynamics of the solution.   

CO2 Fourier transform enables engineers to analyze and manipulate signals efficiently. 

CO3 Apply effective mathematical methods for the solutions of higher order ordinary differential equations and working knowledge of basic application 

problems described by second order linear differential equations with constant coefficient. Use power series to solve differential equations appears in 

engineering filed 

CO4 Apply the Laplace transform as tools which are used to solve differential equations.  

Suggested Reference Books 

1 Elementary Linear Algebra, Applications version, Anton and Rorres, Wiley India Edition. 

2 Advanced Engineering Mathematics, Erwin Kreysig, Wiley Publication. 

3 Advanced Engineering Mathematics, Dennis G. Zill, 4th edition, Jones and Bartlett Publishers. 

4 Higher Engineering Mathematics, B.S.Grewal, Khanna Publishers. 

 

6.7 Ordinary differential equations with variable coefficient 

(Reducible to constant coefficient) (Cauchy-Euler’s & 

Legendre’s Equation) 

Solution by undetermined 

coefficients (017071291-Unit-

6), Solution by [1/f(D)] r(x) 

method for finding particular 

integral (017071291-Unit-6) 

--- 

 

07 

Modeling of Ordinary Differential Equations 

3 

(6%) 

 

7.1 Orthogonal trajectories of curves (Only Cartesian Curves) 
First order ordinary differential 

equations (017071291-Unit-5) 

--- 

7.2 Oscillations and resonance (For undamped Forced 

Oscillations) 
Higher order ordinary 

differential equations 

(017071291-Unit-6) 

--- 

7.3 Modeling: Electric Circuits (Only RLC-Circuit) --- 

 

08 

Power Series 

5 

(10%) 

 

8.1 Classification of singularities --- --- 

8.2 Series solution near ordinary points --- --- 

8.3 Series solution near regular singular points  

(Frobenius Method) 

--- --- 

 

09 

Laplace Transform 

7 

(14%) 

 

9.1 Laplace transform of elementary functions  

 

 

Basic differentiation & 

integration(017071191-Unit-3) 

Laplace and Inverse Laplace 

Transformation (017073301 

Uint-10) 
9.2 Differentiation of Laplace transform 

9.3 Integration of Laplace transform 

9.4 Laplace transform of derivatives 

9.5 Laplace transform of integrals 

9.6 Unit step function and Dirac’s delta function 

9.7 Inverse Laplace transform 

9.8 Convolution theorem 

 

10 

Application of Laplace Transform 

3 

(6%) 

 

10.1 Solution of linear ordinary differential equation 
Laplace transform of 

elementary functions, Laplace 

transform of derivatives, Unit 

step function and Dirac’s delta 

function, Inverse Laplace 

transform, Convolution 

theorem(017071291-Unit-9) 

--- 

10.2 Solution of simultaneous equations 

--- 



List of Open Source Software/Learning website 

1 https://nptel.ac.in 

 

https://nptel.ac.in/courses/


LOK JAGRUTI UNIVERSITY (LJU) 

INSTITUTE OF ENGINEERING & TECHNOLOGY 

Department of Electronics and Communication (707) 

       Bachelor of Engineering (B.E.) – Semester – II 
 

 

 

 

 

 

 

Major Components/ Equipment 

Sr. No. Component/Equipment Specification 

1 PROTEUS Software  

2 

Controller board: ARDUINO (Nano/ Uno/ Mega), 

NODEMCU/ESP32 

Microcontroller ATmega328. 

Operating Voltage (logic level): 5 V. 

Input Voltage (recommended): 7-12 V. 

Input Voltage (limits): 6-20 V. 

Digital I/O Pins : 14 (of which 6 provide PWM output) 

Analog Input Pins: 8. 

DC Current per I/O Pin: 40 mA. 

3 IR Sensor 

VCC: External 3.3V-5V voltage (can be directly connected to 5v MCU and 3.3v MCU) 

GND: GND External 

OUT: Small board digital output interfaces (0 and 1) 

4 Ultrasonic Sensor  

Transmitter & Receiver 

Technology Used Non-Contact Technology 

Operating Voltage 5 V 

Operating Frequency 4 MHz 

Detection Range 2cm to 400cm 

Measuring Angle 30º 

Resolution 3mm 

Operating Current <15mA 

Sensor Dimensions 45mm x 20mm x 15mm 

5 

PIR Sensor  

The HC-SR501 Operating Voltage 5 V to 20 V 

Current consumption: 65 mA  

Output Voltage: 3.3 V on condition 

Delay time: 5 seconds to 5 minute. 

Sensitivity Range: 3 meter to 7 meters 

6 

Gas Sensor  

MQ2 

Operating voltage: 5V 

Load resistance: 20 KΩ 

Heater resistance: 33Ω ± 5% 

Heating consumption: <800mw 

Sensing Resistance: 10 KΩ – 60 KΩ 

Concentration Scope: 200 – 10000ppm 

Preheat Time: Over 24 hour 

7 

Flame sensor  

Operating Voltage: 3.3V to 5V DC 

Operating Current: 15ma 

Output Digital - 0V to 5V, Adjustable trigger level from preset 

Course Code:  017072291  Teaching Scheme 

Course Name: IOT Workshop - Laboratory 
 Lecture 

(L) 

Tutorial 

(T) 

Practical 

(P) 
Credit 

Category of Course: Engineering Science Course (ESC)  
0 0 4 2 

Prerequisite Course: ---  

Sr No. Practical Title Link to Theory Syllabus 

1 Understating PROTEUS, ARDUINO (Nano/ Uno/ Mega), NODEMCU/ESP32 -- 

2 IR & Ultrasonic Sensor Interfacing with ARDUINO /NODEMCU/ESP32 & Simulation with 
PROTEUS 

-- 

3 PIR Sensor Interfacing with ARDUINO /NODEMCU/ESP32 & Simulation with PROTEUS -- 

4 Gas Sensor & Flame sensor Interfacing with ARDUINO /NODEMCU/ESP32 & Simulation 

with PROTEUS 
-- 

5 LM35 Interface Interfacing with ARDUINO /NODEMCU/ESP32 & Simulation with PROTEUS -- 

6 Moisture Sensor & DHT11/22 Interfacing with ARDUINO /NODEMCU/ESP32 & Simulation 

with PROTEUS 
-- 

7 2-Channel Relay Interfacing with ARDUINO /NODEMCU/ESP32 & Simulation with 
PROTEUS 

-- 

8 Display (16x 2/ 16x x4 LCD) Interfacing with ARDUINO /NODEMCU/ESP32 & Simulation 

with PROTEUS 
-- 

9 Working on soldering with GPP -- 

10 MINI PROJECT -- 



Output Analog - 0V to 5V based on infrared radiation from fire flame falling on the sensor 

LEDs indicating output and power 

PCB Size: 3.2cm x 1.4cm 

LM393 based design 

8 

LM35  

Calibrated directly in Celsius (Centigrade) 

Linear + 10.0 mV/ C scale factor 

0.5 C accuracy guaranteeable (at +25 C) 

Rated for full -55 to +150 C range 

Suitable for remote applications 

Low cost due to wafer-level trimming 

Operates from 4 to 30 volts 

Less than 60 A current drain 

Low self-heating, 0.08 C in still air 

Nonlinearity only 1/4 C typical 

Low impedance output, 0.1 W for 1 mA load 

9 

Moisture Sensor  

Operating Voltage 3.3V-5V. 

Module Dual Output mode, a simple digital output, and analog output more accurate. 

With fixed bolt hole for easy installation. 

Small PCB board size: 3cm * 1.6cm. 

Power indicator (red) and the digital switch output indicator (green). 

Using LM393 comparator chip, stable. 

VCC external 3.3V-5V 

GND GND External 

DO small board digital output interfaces ( 0 and 1 ) 

AO small board analog output interface 

10 

DHT11/22 Sensor 

Super compact size 

Super low power consumption 

Super low voltage operation 

Standard I2C and 1-wire interface. 

Semi-conductor technology 

Sensing range 

Temperature: -20 ~ +60 C 

Humidity: 20-95 RH 

Humidity: 

Resolution: 0.1%RH 

Repeat: -+ 1%RH 

Precision 25C @ -+5RH 

Temperature: 

Resolution: 0.1C 

Repeat: -+0.2C 

Precision: 25C @ -+0.5C 

Power: DC 2.7-5.5V 

Normal current 1mA 

Standby current 60uA 

Sample cycle: > 2 seconds 

Pin interface: 1. VDD 2. SDA 3. GND 4. SCL (connect to GND when use as 1-wire) 

11 Relay  2-Channel, 5 A, 230V 

12 LCD  16x 2/ 16x4 

13 Soldering iron along with soldering flux & wax, 

De-soldering pump, standard size GPP 
- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Proposed Theory + Practical Evaluation Scheme by Academicians  

(% Weightage Category Wise and it’s Marks Distribution) 

L : 0 T:  0 P:  4 

Note : In Theory Group, Total 4 Test (T1+T2+T3+T4)  will be conducted for each subject.  

Each Test will  be of 25 Marks. 

Each Test Syllabus Weightage: Range should be 20% - 30% 

Group (Theory or 

Practical)  

Group (Theory or 

Practical)  Credit 

Total 

Subject 

Credit 

Category % Weightage Marks Weightage 

Theory  

0 

2 

MCQ  0% 0 

Theory  Theory Descriptive   0% 0 

Theory  Formulas and Derivation   0% 0 

Theory  Numerical  0% 0 

Expected Theory  % 0% Calculated Theory % 0% 0 

Practical  

2 

Individual Project  0% 0 

Practical  Group Project  70% 70 

Practical  Internal Practical Evaluation (IPE)  0% 0 

Practical  Viva  30% 30 

Practical  Seminar 0% 0 

Expected Practical  % 100%   Calculated Practical % 100% 100 

Overall % 100%     100% 100 

 

Course Outcome 

 Upon completion of the course students will be able to 

CO1 Learning usage of tools for IOT environment   

CO2 Learn sensor Interfacing with various controller boards for IOT application.  

CO3 Understanding applications of various Sensors 

CO4 Learning Hardware Programming with Microcontroller. 

Suggested Reference Books 

1 Beginning Arduino, Michael McRobetrs Technology in Action 

2 Exploring Arduino, Jeremy Blum. Wiley   

3 NodeMCU ESP8266 Communication Methods and Protocols : Programming with Arduino IDE, Manoj R. Thakur 

 

 

Practical Project/Hands on Project 

Sr. No. Project List Linked with Unit 

1 Design Mini Weather Station using Arduino Uno/NODEMCU. -- 

2 Real time Data Logger Using Arduino Uno/NODEMCU. -- 

3 Smart Home Automation Using Arduino Uno/NODEMCU. -- 

4 Smart Irrigation System Using Arduino Uno/NODEMCU. -- 

5 
Health Monitoring System Using Arduino Uno/NODEMCU. 

-- 

6 
Advance Fire Alarm System Using Arduino Uno/NODEMCU. 

-- 

7 
Smart Room Temperature Using Arduino Uno/NODEMCU.  

-- 

 

 

List of Open Source Software/Learning website 

1 http://arduino.cc  

2 www.instructables.com/id/Arduino-Projects/ 

3 http://www.jeremyblum.com/category/arduino- 

4 https://www.labcenter.com/downloads/ 

5 https://rntlab.com/learn-esp32-welcome/ 



LOK JAGRUTI UNIVERSITY (LJU) 

INSTITUTE OF ENGINEERING & TECHNOLOGY 

Department of Electronics and Communication (707) 

       Bachelor of Engineering (B.E.) – Semester – II  

Course Code: 017073201  Teaching Scheme 

Course Name: Electronics Devices and Circuits 
 Lecture 

(L) 

Tutorial 

(T) 

Practical 

(P) 
Credit 

Total 

Hours 

Category of Course: Professional Core Course (PCC)  
5 0 2 6 50 

Prerequisite Course: Physics (017071192)  
 

Syllabus 

Unit 

No. 
Topic Prerequisite Topic Successive Topic 

Teaching 

Hours 

01 

Basic Semiconductor and PN junction Diode 

5  

(10%) 

 

1.1 Energy-band Diagram of Semiconductor, 

Conductor and Insulators 

Properties and types of Semiconductors 

(017071192 -Unit-7.1) 

--- 

1.2 PN Junction Diode PN junction diode (017071192 -Unit-8.1) 
Power Diodes and it’s types 

(017073701 – Unit-1.1) 

1.3 Diode Approximations 
PN junction Diode (017073201 – Unit-

1.3) 

--- 

1.4 Diode Testing 
PN junction Diode (017073201 – Unit-

1.3) 

--- 

    

02 

Rectifiers and Filters 

6 

(12%) 

 

 

2.1 Block Diagram of DC Power Supply --- --- 

2.2 Half Wave Rectifier 
Block diagram of DC Power Supply 

(017073201 – Unit-2.1) 
--- 

2.3 Full Wave and Bridge rectifier 

Block diagram of DC Power Supply 

(017073201 – Unit-2.1), Half Wave 

Rectifier (017073201 – Unit-2.2) 

--- 

2.4 Filters: RC and LC 

Half Wave Rectifier (017073201 – Unit-

2.2), Full Wave and Bridge rectifier 

(017073201 – Unit-2.3) 

--- 

    

03 

Clipper, Clamper and Multiplier 

6 

(12%) 

 

3.1 Series Clipping Circuits 

PN junction Diode (017073201 – Unit-

1.3) 

--- 

3.2 Shunt Clipping Circuits --- 

3.3 Clampers --- 

3.4 Voltage Multipliers --- 
    

04 

Special Purpose Diode 

3 

(6%) 

 

4.1 Zener Diode and its Application as Voltage 

Regulator  

Properties and types of Semiconductors 

(017071192 -Unit-7.1), PN junction 

Diode (017073201 – Unit-1.3) 

--- 

4.2 Tunnel Diode --- 

4.3 Varactor Diode --- 

4.4 PIN Diode --- 

4.5 LED --- 

4.6 Photo Diode --- 

4.7 Schottky Diode --- 
    

05 

Bipolar Junction Transistor 

6 

(12%) 

 

5.1 Types of BJT and its Operation 
PN junction Diode (017073201 – Unit-

1.3) 

Basic concept of BJT & Push-

pull amplifier (017073302 – 

Unit-1.1) 

5.2 CE Configuration 
Types of BJT and its Operation 

(017073201 – Unit-5.1) 

--- 

5.3 Transistor as a Switch CE Configuration (017073201 – Unit-5.2) --- 

5.4 CB Configuration Types of BJT and its Operation 

(017073201– Unit-5.1) 

--- 

5.5 CC Configuration  --- 
    

06 

Transistor Biasing 

6 

(12%) 

 

6.1 DC Load Line Concepts & Q Point Stabilization 

CE Configuration (017073201 – Unit-

5.2) 

--- 

6.2 Fixed Bias --- 

6.3 Collector to Base Bias 
Power BJT (017073701 – Unit-

1.2) 

6.4 Voltage Divider Bias --- 

6.5 Thermal Runaway 
DC Load Line Concepts & Q Point 

Stabilization (017073201 – Unit-6.1) 

--- 

    

07 

AC analysis of BJT 

4 

(8%) 

 

7.1 Importance of Coupling and Bypass Capacitor --- --- 

7.2 AC Load Line --- --- 

7.3 Small Signal Operation  
CE Configuration (017073201 – Unit-

5.2) 

--- 

7.4 Transistor Models (T and π) --- --- 

7.5 AC Analysis of CE Amplifier 
Transistor Models (T and π) (017073201 

– Unit-7.4) 

--- 



7.6 Introduction to Power Amplifiers ---  
    

08 

Multi Stage Amplifiers 

4 

(8%) 

 

8.1 Two Stage Direct Coupled and RC Coupled 

Amplifier  

CE Configuration (017073201 – Unit-5.2) 

--- 

8.2 Block Diagram and Gain of Multistage Amplifier --- 

8.3 Multistage CE Amplifier --- 

8.4 Darlington Amplifier  --- 
    

09 

JFET and its biasing 

5 

(10%) 

 

9.1 N - Channel JFET --- UJT (017073701 – Unit-2.6) 

9.2 P - Channel JFET --- --- 

9.3 JFET Switching --- --- 

9.4 JFET Biasing 
N - Channel JFET (017073201 – Unit-

9.1) 

--- 

    

10 

MOSFET 

5 

(10%) 

 

10.1 Depletion MOSFET --- 
Power MOSFET (017073701– 

Unit-1.3) 

10.2 Enhancement MOSFET --- --- 

10.3 CS MOSFET as an Amplifier 

Depletion MOSFET (20EC201 – Unit-

10.1), Enhancement MOSFET (20EC201 

– Unit-10.2) 

--- 

10.4 MOSFET Switch --- --- 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sr No. Practical Title Link to Theory Syllabus 

1 To plot input and output waveforms of the (a) Half Wave Rectifier without filter (b) Half Wave Rectifier 

with Filter. 
Unit-1,2 

2 To plot input and output waveforms of the (a) Full Wave Rectifier without Filter (b) Full Wave Rectifier 

with Filter. 
Unit-1,2 

3 To perform the Half wave doubler and draw the input and output waveforms. Unit-3 

4 To Apply various input waveforms (square, triangle) to the Series Positive and Series Negative Clipper 

circuits and draw its input to output waveforms. 
Unit-3 

5 To observe the waveforms of Parallel Positive clipper and Parallel Negative Clipper circuits. Unit-3 

6 To observe the waveform of Bi-directional (Two-way) Clipper circuit and draw its waveform. Unit-3 

7 To observe the waveforms of the unbiased Positive and Negative clamping circuits. Unit-3 

8 To analyze the input and output characteristics of an NPN transistor in Common Emitter mode. Unit-5 

9 To verify the operation of transistor as a switch on bread board along with LED. Unit-5 

10 To plot drain and transfer characteristics of Field Effect Transistor (FET). Unit-9 

Major Components/ Equipment 

Sr. No. Component/Equipment 

1 Trainer Kit (Half wave rectifier with filter), Connecting Wires, Bread-Board, DC Power Supply, DSO, Function generator. 

2 Trainer Kit (Full wave rectifier with filter), Connecting Wires, Bread-Board, DC Power Supply, DSO, Function generator. 

3 Trainer Kit (Half wave Doubler), Connecting Wires, Bread-Board, DC Power Supply, DSO, Function generator. 

4 Trainer Kit (Series Clipper Circuit), Connecting Wires, Bread-Board, DC Power Supply, DSO, Function generator. 

5 Trainer Kit (Parallel Clipper Circuit), Connecting Wires, Bread-Board, DC Power Supply, DSO, Function generator. 

6 Trainer Kit (Bidirectional Clipper Circuit), Connecting Wires, Bread-Board, DC Power Supply, DSO, Function generator. 

7 Trainer Kit (Clamper Circuit), Connecting Wires, Bread-Board, DC Power Supply, DSO, Function generator. 

8 Trainer Kit of CE Configuration. 

9 Transistor as a switch kit. 

10 Trainer Kit FET. 



 

 

Proposed Theory + Practical Evaluation Scheme by Academicians  

(% Weightage Category Wise and it’s Marks Distribution) 

L : 5 T:  0 P:  2 

Note : In Theory Group, Total 4 Test (T1+T2+T3+T4)  will be conducted for each subject.  

Each Test will  be of 25 Marks. 

Each Test Syllabus Weightage: Range should be 20% - 30% 

Group (Theory or 

Practical)  

Group (Theory or 

Practical)  Credit 

Total 

Subject 

Credit 

Category % Weightage Marks Weightage 

Theory  

5 

6 

MCQ  46% 55 

Theory  Theory Descriptive   12% 15 

Theory  Formulas and Derivation   0% 0 

Theory  Numerical  25% 30 

Expected Theory  % 83% Calculated Theory % 83% 100 

Practical  

1 

Individual Project  0% 0 

Practical  Group Project  5% 30 

Practical  Internal Practical Evaluation (IPE)  12% 70 

Practical  Viva  0% 0 

Practical  Seminar 0% 0 

Expected Practical  % 17%   Calculated Practical % 17% 100 

Overall % 100%     100% 200 

 

 

List of Open Source Software/Learning website 

1 https://www.allaboutcircuits.com 

2 https://www.electrical4u.com 

3 https://www.electronicscoach.com 

Course Outcome 

 Upon completion of the course students will be able to 

CO1 Understand the current voltage characteristics of semiconductor devices.  

CO2 Analyze dc circuits and relate ac models of semiconductor devices with their physical Operation. 

CO3 Analyze and design electronic circuits using BJT. 

CO4 Comprehend the operation of MOSFET and FET 

  

Suggested Reference Books 

1 David A. Bell, “Electronic Devices and Circuits”, Oxford University Press, Fifth edition 

2 Albert Malvino & David, “Electronic Principles”, Tata McGraw-Hill, Seventh edition 

3 R. L. Boylestad and L. Nashelsky, “Electronic Devices and Circuit Theory”, Pearson Education 

4 Jaccob Millman, Chritos Halkias, Chetan D Parikh, “Integrated Electronics”, Tata McGraw-Hill, Second edition 

5 Albert Malvino & David, “Problems and Solutions in Basic Electronics, McGraw Hill Education 

https://www.electronicscoach.com/


 

Practical Project/Hands on Project 

Sr. No. Project List  Linked with Unit 

1 

AC to DC Converter using Bridge rectifier.                                                                   

                                                                                                                                                                                                                                                                                   
Unit 1,2 

2 Design AC to 5 V DC power supply. Unit 1,2 

 

3 

Emergency Switch using Photodiode during Power cutoff.    

                                                                                                                                                                                             Unit 4 

 

4 

Design Alarm System - Water level indicator in Dam.                                                             

 

Unit 4,5 

 

 

 

 

5 

Design Mobile Battery Charger using Voltage Quadrapler.                                                 
Unit 3 

 

 

6 

 

 

Design Audio Amplifier.                                                                                                            Unit 7,8 

7 

 

Analog ON/OFF Switch using JFET/MOSFET.                                                                                                                                                                                                                Unit 9,10 

 

 

 

8 

Design Digital Logic NOT gate using Transistor. (BJT/MOSFET)                                       Unit 5,6,9,10 

 

 

9 

Design JFET Multiplexer.                                                                                                            Unit 9,10 



LOK JAGRUTI UNIVERSITY (LJU) 

INSTITUTE OF ENGINEERING & TECHNOLOGY 

Department of Electronics and Communication (707) 

Bachelor of Engineering (B.E.) – Semester – II 

Course Code: 017073202  Teaching Scheme 

Course Name: Digital circuits and Logic Design 
 Lecture 

(L) 

Tutorial 

(T) 

Practical 

(P) 
Credit 

Total 

Hours 

Category of Course: Professional Core Course (PCC)  
5 0 2 6 50 

Prerequisite Course: --  

 

Syllabus 

Unit 

No. 
Topic Prerequisite Topic 

Successive Topic Teaching 

Hours 

01 

Introduction to Digital Systems, Number Systems and Codes 

4 

(8%) 

 

1.1 Introduction to Digital electronics --- --- 

1.2 Binary Digits, Logic Levels, and Digital Waveforms --- --- 

1.3 Introduction to Number Systems-Types-Decimal, Binary, 

Octal, Hexadecimal; Conversion from one number system to 

other(Decimal, Binary, Octal, Hexadecimal), BCD code 

--- --- 

1.4 Digital Codes -Excess-3 code, Gray code, Binary to 

Excess -3 code conversion   and vice versa. 

--- --- 

  

02 

Logic Gates 

5 

(10%) 

 

 

2.1 Logical Operators, Boolean Algebra 
Introduction to Number Systems 

(017073202 – Unit-1.3) 

--- 

2.2 Logic Gates 
Logic Levels (017073202 – Unit-1.2) Universal Gates (017073403 

– Unit-1.2) 

2.3 Universal Gates and realization of other gates using 

universal gates 

Logic Gates (017073202 – Unit-2.2) --- 

  

03 

Boolean Algebra and Simplification 

5 

(10%) 

 

3.1 Understanding POS and SOP expressions for 2 to 4 

variables: Min-term and Max-term 
--- --- 

3.2 K-map minimization and implementation of Boolean 

function using Logic gates (4 Literals) 
Logic Gates (017073202 – Unit-2.2) 

--- 

3.3 Quine- McCluskey methods for optimization (Tabulation 

Method) 

Understanding POS and SOP 

expressions for 2 to 5 variables: Min-

term and Max-term (017073202 – 

Unit-3.1) 

--- 

  

04 

Combinational Logic Circuits 

6 

(12%) 

 

4.1 Basics of Combinational logic design: 1. Half Adder and 

Full Adder 2. Half Subtractor and Full Subtractor 

Boolean Algebra (017073202 – Unit-

2.1) 

Half Adder and Full Adder 

(017073403 – Unit-3.1) 

CMOS Logic circuits 

(017073502 – Unit-8.2) 

4.2 Code Converters: 1. Binary to Gray Conversion using 

combination circuit 

2. Binary to Excess 3 conversion using combination circuit 

Adder (017073202 – Unit-4.1)  

4.3 Parity bit Generators/Checkers, (3 bits) Magnitude 

Comparator (2 bits) 

--- --- 

4.4 Multiplexers (types 2x1, 4x1 and 8x1) and Decoders 

(Types 2x4, 3x8) 
--- 

Types of Mux (017073403 – 

Unit-4.1) Types of DeMux 

(017073403 – Unit-4.2)   

  

05 

Sequential Circuits 

6 

(12%) 

 

5.1 Concept of sequential circuit using significance of clock 

signal 

Logic Gates (017073202 – Unit-2.2)  

5.2 SR Flip-flop, D Flip-flop, JK Flip-flop, T Flip-flop 

Logic Gates (017073202– Unit-2.2) Types of Flip flop 

(017073403 – Unit-6.1) 

The SR Latch Circuit 

(017073502 – Unit-9.2) 

 CMOS D-Latch and Edge-

Triggered Flip-flop 

(017073502 – Unit-9.4)    

5.3 Master-slave JK Flip-flop --- --- 

  

06 

Counter and Shift Register 

5 

(10%) 

 

6.1 Synchronous and Asynchronous counter 
SR Flip-flop, D Flip-flop, JK Flip-flop, 

T Flip-flop (017073202 – Unit-5.2) 
--- 

6.2 Up Counter(4-bit)   and Down Counter (4-bit) 
SR Flip-flop, D Flip-flop, JK Flip-flop, 

T Flip-flop (017073202 – Unit-5.2) 
--- 

6.3 Shift registers (4-bit) 
SR Flip-flop, D Flip-flop, JK Flip-flop, 

T Flip-flop (017073202 – Unit-5.2) 
--- 

  



07 

Synchronous Finite State Machine 

5 

(10%) 

 

7.1 Design and analysis of synchronous sequential circuits: 
Basic Concepts of state diagram, state tables and state 

machines 

Synchronous and Asynchronous counter 

(017073202 – Unit-6.1) 

--- 

7.2 Design of Melay and Moore based FSM using D-Flip 

Flop 

Synchronous and Asynchronous counter 

(017073202 – Unit-6.1) 

Mealy Based FSM 

(017073403 – Unit-8.1) 

Moore Based FSM 

(017073403 – Unit-8.2)    

  

08 

Asynchronous Finite State Machine 
5 

(10%) 

 
8.1 Design and Analysis of asynchronous sequential circuits 

Synchronous and Asynchronous counter 

(017073202 – Unit-6.1) 
--- 

8.2 Design issues in asynchronous FSM. --- --- 

  

09 

Programmable Logic Devices 

5 

(10%) 

 

9.1 Introduction to Programmable Logic Devices Logic Gates (017073202– Unit-2.2)  --- 

9.2 Programmable Logic Arrays (PLA) 
Introduction to Programmable Logic 

Devices (017073202 – Unit-9.1) 
--- 

9.3 Programmable Array Logic (PAL) --- --- 

  

10 

Logic Families 4 

(8%) 

 
10.1 Building Basic Logic Gates with Diodes --- --- 

10.2 Digital Logic Families: RTL, DTL, TTL, CMOS --- --- 

 

 

 

 

 

 

 

 

 

 

Sr No. Practical Title Link to Theory Syllabus 

1 Realize practically and verify truth table of logic gates: AND, OR, NOT, NAND, NOR, XOR and XNOR.   Unit-2 

2 Design AND, OR, NOT using universal gates (NAND and NOR) and also verify truth tables. Unit-2 

3 Verify Boolean Laws using truth table and reduce the given Boolean function:  XYZ              Unit-2 

4 Design Code Convertors: 1. Binary to Gray Generator   2. Gary to Binary Generator             Unit-1,2 

5 Design Adders and Subtractors: 1. Half Adder and Full Adder      2. Half Subtractor and Full Subtractor Unit-3,4 

6 Design BCD to Seven Segment Display and release the conversion on digital trainer board Unit-3,4 

7 Design 4:1 Multiplexer using following logic gates: 1. AND, OR, NOT    2. NAND Unit-4 

8 Design 1:4 Demultiplexer using following logic gates: 1. AND, OR, NOT   2. NAND Unit-4 

9 Design 2-bit encoder and decoder using logic gates. Unit-4 

10 Design 2-bit and 4-bit Magnitude Comparator Unit-4 

11 Verify the truth tables of 1. RS Flip Flop    2. D Flip Flop     3. JK Flip Flop    4. T Flip Flop Unit-5 

12 Design and implement 3-bit up and down counters Unit-6 

13 Design and implement 4-bit shift (LEFT-RIGHT) registers Unit-7 

Major Components/ Equipment 

Sr. No. Component/Equipment 

        1. Digital Circuit Trainer Kit (Logic gates ICs and in-built Clock), Connecting Wires, Bread-Board, DC Power Supply, LEDs 

        2. Digital Circuit Trainer Kit (Logic gates ICs and in-built Clock), Connecting Wires, Bread-Board, DC Power Supply, LEDs 

        3. Digital Circuit Trainer Kit (Logic gates ICs and in-built Clock), Connecting Wires, Bread-Board, DC Power Supply, LEDs 

4. Digital Circuit Trainer Kit (Logic gates ICs and in-built Clock), Connecting Wires, Bread-Board, DC Power Supply, LEDs 

5. Digital Circuit Trainer Kit (Logic gates ICs and in-built Clock), Connecting Wires, Bread-Board, DC Power Supply, LEDs 

6. Digital Circuit Trainer Kit (Logic gates ICs, In-built Clock, Seven Segment Display), Connecting Wires, Bread-Board, DC Power Supply, LEDs 

7. Digital Circuit Trainer Kit (Logic gates ICs and in-built Clock), Connecting Wires, Bread-Board, DC Power Supply, LEDs 

8. Digital Circuit Trainer Kit (Logic gates ICs and in-built Clock), Connecting Wires, Bread-Board, DC Power Supply, LEDs 

9. Digital Circuit Trainer Kit (Logic gates ICs and in-built Clock), Connecting Wires, Bread-Board, DC Power Supply, LEDs 

10. Digital Circuit Trainer Kit (Logic gates ICs and in-built Clock), Connecting Wires, Bread-Board, DC Power Supply, LEDs 

11. Digital Circuit Trainer Kit (Logic gates and Flip-Flop ICs, In-built Clock), Connecting Wires, Bread-Board, DC Power Supply, LEDs 

12. Digital Circuit Trainer Kit (Logic gates and Counter-Register ICs, In-built Clock), Connecting Wires, Bread-Board, DC Power Supply, LEDs 

13. Digital Circuit Trainer Kit (Logic gates and Counter-Register ICs, In-built Clock), Connecting Wires, Bread-Board, DC Power Supply, LEDs 



 

Proposed Theory + Practical Evaluation Scheme by Academicians  

(% Weightage Category Wise and it’s Marks Distribution) 

L : 5 T:  0 P:  2 

Note : In Theory Group, Total 4 Test (T1+T2+T3+T4)  will be conducted for each subject.  

Each Test will  be of 25 Marks. 

Each Test Syllabus Weightage: Range should be 20% - 30% 

Group (Theory or 

Practical)  

Group (Theory or 

Practical)  Credit 

Total 

Subject 

Credit 

Category % Weightage Marks Weightage 

Theory  

5 

6 

MCQ  50% 60 

Theory  Theory Descriptive   12% 15 

Theory  Formulas and Derivation   0% 0 

Theory  Numerical  21% 25 

Expected Theory  % 83% Calculated Theory % 83% 100 

Practical  

1 

Individual Project  0% 0 

Practical  Group Project  5% 30 

Practical  Internal Practical Evaluation (IPE)  12% 70 

Practical  Viva  0% 0 

Practical  Seminar 0% 0 

Expected Practical  % 17%   Calculated Practical % 17% 100 

Overall % 100%     100% 200 

 

Course Outcome 

 Upon completion of the course students will be able to 

CO1 Students will get familiar with digital Integrated circuit of digital logic families. 

CO2 Learn the basic concepts of digital circuits and system which leads to design of complex digital system such as microprocessor.  

CO3 Learn the combinational and sequential circuit which help them to understand data storage in memory different binary operations in CPU. 

CO4 Learn strong foundation in the core fundamentals of digital technology using VLSI by plentiful illustrations and application." 

Suggested Reference Books 

1 Morris Mano, “Digital Design”, Prentice Hall of India. 

2 Digital Principles and Applications By Malvino & Leach, Seventh Edition, McGraw-Hill Education 

3 Digital Design M. Morris Mano and Michael D. Ciletti, Pearson Education 

4 Digital Principles and Applications By Malvino & Leach, Seventh Edition, McGraw-Hill Education 

5 Digital Electronics: Principles and Integrated Circuits By A.K. Maini, Wiley India Publications 

6 Anand Kumar, “Switching Theory and Logic Design”, Prentice Hail of India 

 

 

List of Open Source Software/Learning website 

1 https://www.circuitlab.com 

2 http://vlabs.iitb.ac.in 

3 https://www.iitg.ac.in 

Practical Project/Hands on Project 

Sr. No. Project List Linked with Unit 

1 

5 X 5 X 5 LED cube generating different 3D patterns by multiplexing.      

                                                                                                                                                  

All Units 

2 Simple ALU. All Units 

3 Design of Frequency Multiplier.        

                                                                                                                                                     

All Units 

https://www.circuitlab.com/
http://vlabs.iitb.ac.in/
https://www.iitg.ac.in/


 

4 A pulse generator/monitor circuit. 

                                                                                                                                                                                    

All Units 

5 Error detection Circuit for communication systems. All Units 



LOK JAGRUTI UNIVERSITY (LJU) 

INSTITUTE OF ENGINEERING AND TECHNOLOGY 

Department of Electronics and Communication (707) 

Bachelor of Engineering (B.E.) – Semester –II 

Course Code:  017078291  Teaching Scheme 

Course Name: Environmental Science 
 Lecture 

(L) 

Tutorial 

(T) 

Practical 

(P) 
Credit 

Total 

Hours 

Category of Course: Mandatory Course (MC)  
2 0 0 0 20 

Prerequisite Course: ---  

 

Syllabus 

Unit 

No. 
Topic Prerequisite Topic Successive Topic Teaching Hours 

01 

Introduction to Environment 

1 

(5%) 

 

1.1 Definition, principles and scope of Environmental 
Science 

--- --- 

1.2 Impacts of technology on Environment, 
Environmental Degradation,  

--- --- 

1.3  Importance for different engineering disciplines --- --- 

  

02 

Water Pollution 

2  

(10%) 

 

 

2.1Introduction – Water Quality Standards --- 
Quality of Water (017093504 - Unit-

3 )  

2.2 Sources of Water Pollution --- Water Contamination (017083404 – 

Unit-5) 

 
2.3 Classification of water pollutants --- 

2.4 Effects of water pollutants --- 

  

03 

Air Pollution 

2  

(10%) 

 

3.1Composition of air --- Air pollution and its impact on 

Environment (017083404 – Unit-3) 

 
3.2 Structure of atmosphere --- 

3.3 Ambient Air Quality Standards --- 

3.4 Classification of air pollutants --- 

3.5 Sources of common air pollutants like PM, SO2, 
NOX, Auto exhaust 

--- 

3.6 Effects of common air pollutants --- 

  

04 

Noise Pollution 

2  

(10%) 

 

4.1Introduction --- --- 

4.2 Sound and Noise --- --- 

4.3Noise measurements --- --- 

4.4 Causes and Effects --- --- 

  

05 

Solid waste management 

2  

(10%) 

 

5.1 Introduction --- Solid Waste and its Management 

Techniques (017083404 – Unit-7) 

 
5.2 Types and Sources  --- 

5.3 Cause and Effect --- 
5.4 Solid waste Management: Collection  ,Processing 
,Disposal 

--- 

  

06 

Biomedical waste management 

2  

(10%) 

 

6.1 Introduction --- --- 

6.2 Sources --- --- 

6.3 Classification --- --- 
6.4 Management: Segregation, Transportation, 
Treatment 

--- --- 

  

07 

Electronic Waste Management 

2  

(10%) 

 

7.1 Introduction  --- --- 

7.2 Classification, Generation  of Waste --- --- 
7.3 International Trade or E-waste Dumping in 
Developing countries 

--- --- 

7.4 Impacts of E-waste on Environment and Human 
Health 

--- --- 

7.5 Management of E-waste --- --- 

  

08 

Global Environmental Issue 

3 

(15%) 

 

8.1 Introduction --- --- 

8.2 Climate Change --- --- 

8.3 Greenhouse and Global Warming --- --- 

8.4 Acid rain  --- --- 

8.5 Ozone Depletion  --- --- 

8.6 Carbon Foot Print --- --- 

8.7 Benefits of Carbon foot prints --- --- 

8.8 Cleaner Development Mechanism --- --- 

8.9 International Steps for mitigation Global change  --- --- 

  09 Green Technologies 2  



9.1 Design  --- --- (10%) 

 9.2 Operational Parameters --- --- 

9.3 Maintenance --- --- 

9.4 Solar Energy --- --- 

9.5 Wind Energy --- --- 

9.6 Biomass Energy --- --- 

 9.6 

10 

Social issues and Environment 

2  

(10%) 

 

10.1 Unsustainable to Sustainable Development  --- --- 

10.2 Urban problems related to energy --- --- 

10.3 Population Growth, Impact of Population, Gender 

and Environment 
--- 

--- 

10.4 Role of individual to protect Environment   --- --- 

10.5 Role of information Technology to protect 

Environment and Human health 
--- 

--- 

 

Proposed Theory + Practical Evaluation Scheme by Academicians  

(% Weightage Category Wise and it’s Marks Distribution) 

L: 2 T:  0 P:  0 

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.  

Each Test will be of 25 Marks. 

Each Test Syllabus Weightage: Range should be 20% - 30% 

Group (Theory or 

Practical)  

Group (Theory or 

Practical) Credit 

Total 

Subject 

Credit 

Category % Weightage Marks Weightage 

Theory  

0 

0 

MCQ  100% 100 

Theory  Theory Descriptive   0% 0 

Theory  Formulas and Derivation   0% 0 

Theory  Numerical  0% 0 

Expected Theory % 0% Calculated Theory % 100% 100 

Practical  

0 

Individual Project  0% 0 

Practical  Group Project  0% 0 

Practical  Internal Practical Evaluation (IPE)  0% 0 

Practical  Viva  0% 0 

Practical  Seminar 0% 0 

Expected Practical % 0%   Calculated Practical % 0% 0 

Overall % 0%     100% 100 

 

Course Outcome   

 Upon completion of the course students will be able to 

CO1 Develop the ability to identify various types of pollution prevalent in society, comprehensively understanding their sources and the consequential 

impacts on both human health and the environment. 

CO2 Acquire an in-depth understanding of different waste management strategies and their crucial significance in preserving both human health and the 

environment. 

CO3 Understanding of various critical issue related to climate change, gaining insights into global initiatives and efforts aimed at addressing this critical 

environmental challenge. 

CO4 Examine the role of eco-friendly technology in fostering sustainable development, considering both environmental and social implications. 

Suggested Reference Books 

1 Textbook of Environmental Studies for Undergraduate Courses by Erach Bharucha Second edition, 2013 Publisher: Universities Press (India) 

Private Ltd, Hyderabad 

2 Basics of Environmental Studies by U K Khare, 2011 Published by Tata McGraw Hill 

3 Environmental Science by B.R Shah and Dr.Sneha  Popli Mahajan Publication House 

4 Environmental Sciences by Daniel B Botkin & Edward A Keller Publisher: John Wiley & Sons. 

5 De A.K., Environmental Chemistry, Wiley Eastern Ltd. 

6 Agarwal, K.C.2001 Environmental Biology, Nidi Publ.Ltd.Bikane. 

7 Renewable Energy and Technology by DR.P.Subrahmanian and  DR.A.Sampatharajan 

 

List of Open Source Software/Learning website 

1 https://www.coursera.org/browse/physical-science-and-engineering/environmental-science-and-sustainability 

2 https://www.classcentral.com/course/swayam-environmental-pollution-and-global-issues-22968 

3 https://www.edx.org/learn/renewable-energy 

4 https://www.coursera.org/learn/solid-waste-management 

5 https://www.udemy.com/course/basic-medicalbiomedical-waste-management-course/ 

6 https://onlinecourses.nptel.ac.in/noc20_ce12/preview 

 



 Teaching Scheme  

Lecture (L) Tutorial (T) Practical (P) Credit Total Hours 
 

4 
 

2 
 

0 
 

6 
 

50 

 

LOK JAGRUTI UNIVERSITY (LJU) INSTITUTE 

OF ENGINEERING & TECHNOLOGY Department of 

Electronics and Communication Engineering 

Bachelor of Engineering (B.E.) – Semester - III 
 

Course Code: 017071301 

Course Name: Probability and Statistics 

Category of Course: Basic Science Course (BSC) 

Prerequisite Course: --- 
 

 
 
 

 

Un 

it 

No. 

 
 
 
 
 
 

 
Basic Probability 

Syllabus 
 
 

Topic                                                 Prerequisite Topic 

 

 

Successive Topics 

 
 
 

Teaching 

Hours 

1.1 Concepts of Probability                                                                              --- 

1.2 Independent Events                                                  
Concepts of Probability (017071301 – Unit 1 

01                                                                                             
– 1.1) 

1.3 Conditional Probability                                            
Concepts of Probability (017071301 – Unit 1 
– 1.1) 

1.4 Bayes' Rule                                                              
Conditional Probability (017071301 – Unit 1 
– 1.3) 

Random Variables and Probability Distribution 

 

 

--- 

 
--- 

 
--- 

 
 

5 

(10%) 

2.1 Random Variable and its Types                                                                 ---                                                         --- 

2.2 Probability Mass Function                                       
Random Variable and its Types (017071301 – 

02                                                                                             
Unit 2 – 2.1) 

2.3 Probability Density Function                                   
Random Variable and its Types (017071301 – 
Unit 2 – 2.1) 

--- 

 
--- 

 

4 

(5%) 

2.4 Cumulative Distribution Function and its 

Properties 

Two Dimensional Random Variables 

---                                                         --- 

3.1 Two Dimensional Random Variables and Their 

Distribution Functions 

 
03     3.2 Marginal Probability Function 

 

 
 

3.3 Independent Random Variables 
 

 

Discrete Probability Distributions 

Random Variable and its Types (017071301 – 

Unit 2 – 2.1) 

Two Dimensional Random Variables and 

Their Distribution Functions (017071301 – 

Unit 3 – 3.1) 

Two Dimensional Random Variables and 

Their Distribution Functions (017071301 – 

Unit 3 – 3.1) 

--- 

 
--- 
 

 
 

--- 

 

 
 

3 

(5%) 

4.1 Bernoulli Trials  and Binomial Distribution                                              ---                                                         --- 

04     4.2 Poisson Distribution                                                                                   ---                                                         --- 

5 

(12%) 

4.3 Poisson Approximation to the Binomial 

Distribution 

---                                                         --- 

 

Continuous Probability Distributions                                                                                                                               5 

05     5.1 Normal Distribution                                                                                   ---                                                         --- 

5.2 Exponential Distribution                                                                            ---                                                         --- 
 

Basic Statistics 
6.1 Measure of Central Tendency                                                                    ---                                                         --- 

06     
6.2 Expectation                                                                                                 ---                                                         --- 
6.3 Dispersion                                                                                                   ---                                                         --- 

(13%) 
 

 
 
 
 

6 

(10%) 

6.4 Expected Value of Two Dimensional Random 

Variable 

Correlation and Regression 

---                                                         --- 

7.1 Linear Correlation                                                                                      ---                                                         --- 

07     7.2 Correlation Coefficient                                                                               ---                                                         --- 

7.3 Rank Correlation Coefficient                                                                     ---                                                         --- 

7.4 Regression                                                                                                  ---                                                         --- 
 

Curve Fitting by Least Square Method 

08     
8.1 Fitting of Straight Lines                                                                             ---                                                         --- 
8.2 Fitting of Parabola                                                                                      ---                                                         --- 

8.3 Fitting of Exponential Curve                                                                      ---                                                         --- 

Test of Significance for Large Samples 
9.1 Formation of Hypothesis                                                                            --- 

4 

(10%) 
 

 
 
 
 

4 

(10%) 
 
 
 
 
 

7 

09     9.2 Large Sample Test for Single Proportion                
Formation of Hypothesis (017071301 – Unit 
9 – 9.1) 

9.3 Large Sample Test for Difference of Proportions   
Formation of Hypothesis (017071301 – Unit 
9 – 9.1) 

--- 

 
--- 

(13%) 



 

  

9.4 Large Sample Test for Single Mean 
Formation of Hypothesis (017071301 – Unit 

9 – 9.1) 

---   

 

9.5 Large Sample Test for Difference of Means 
Formation of Hypothesis (017071301 – Unit 
9 – 9.1) 

 

9.6 Large Sample Test for Difference of Standard 
Deviations 

Formation of Hypothesis (017071301 – Unit 
9 – 9.1) 

 

 

 
 
 
 
 
 
 
 

10 

Test of Significance for Small Samples   
 
 
 
 
 

 
7 

(12%) 

 

10.1 t- Test for Single Mean 
Formation of Hypothesis (017071301 – Unit 

9 – 9.1) 

 

 

10.2 t- Test for Difference of Means 
Formation of Hypothesis (017071301 – Unit 
9 – 9.1) 

 

 

10.3 t-Test for Correlation Coefficients 
Formation of Hypothesis (017071301 – Unit 
9 – 9.1) 

 

 

10.4 F- Test for Ratio of Variances 
Formation of Hypothesis (017071301 – Unit 
9 – 9.1) 

 

 

10.5 Chi-Square Test for Goodness of Fit 
Formation of Hypothesis (017071301 – Unit 
9 – 9.1) 

 

 

10.6 Chi-Square Test for Independence of Attributes 
Formation of Hypothesis (017071301 – Unit 
9 – 9.1) 

 

  
 

Course Outcome 

1 Understand the Terminologies of Basic Probability, Two Types of Random Variables and Their Probability Functions 

2 Observe and Analyze the Behavior of Various Discrete and Continuous Probability Distributions 

3 Understand the Central Tendency, Correlation and Correlation Coefficient and also Regression 

4 Apply the Statistics for Testing the Significance of the Given Large and Small Sample Data by Using T- Test, F- Test and Chi-Square Test 

Suggested Reference Books 

1 P. G. Hoel, S. C. Port and C. J. Stone, Introduction to Probability Theory, Universal Book Stall. 

2 S. Ross, A First Course in Probability, 6th Ed., Pearson Education India. 

3 W. Feller, An Introduction to Probability Theory and its Applications, Vol. 1, Wiley. 

4 D. C. Montgomery and G. C. Runger, Applied Statistics and Probability for Engineers, Wiley. 
 
 
 
 
 
 

 

Proposed Theory + Practical Evaluation Scheme by Academicians 

(% Weightage Category Wise and it’s Marks Distribution) 

L : 4 T: 2 P: 0 
 

Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject. 

Each Test will  be of 25 Marks. 
Each Test Syllabus Weightage: Range should be 20% - 30% 

 

Group (Theory or 

Practical) 

Group (Theory 

or Practical) 

Credit 

Total 

Subject 

Credit 

 

 

Category 

 

 

% Weightage 

 

Marks 

Weightage 

Theory  
 
 

6 

 

 
 
 
 
 
 
 
 
 

6 

MCQ 40% 40 

Theory Theory Descriptive 10% 10 

Theory Formulas and Derivation 0% 0 

Theory Numerical 50% 50 

Expected Theory 

% 

 

100% 
 

Calculated Theory % 
 

100% 
 

100 

Practical  
 
 
 

0 

Individual Project 0% 0 

Practical Group Project 0% 0 

Practical Internal Practical Evaluation (IPE) 0% 0 

Practical Viva 0% 0 

Practical Seminar 0% 0 

Expected Practical 

% 

 

0% 
  

Calculated Practical % 
 

0% 
 

0 

Overall % 100%   100% 100 
 

 
 
 
 

List of Open Source Software/Learning website 

1 https://nptel.ac.in/ 

2 https://www.edx.org/ 

3 https://www.coursera.org/ 

 

https://nptel.ac.in/
https://www.edx.org/learn/matlab
https://www.coursera.org/learn/matlab


LOK JAGRUTI UNIVERSITY (LJU) 

INSTITUTE OF ENGINEERING & TECHNOLOGY 

Department of Electronics and Communication 

Bachelor of Engineering (B.E.) – Semester - III 

Course Code:  017073301 

Course Name: Circuits and Networks 

Category of Course: Professional Core Course (PCC) 

Prerequisite Course: 
Basic Electrical Engineering 

(017072101) 

 

 Syllabus 

Unit 

No. 
Topic Prerequisite Topic 

Successive Topic  Teaching 

Hours 

01 

Network Concepts  

2 

(5%) 
1.1 Circuit Elements 

-- 

-- 

1.2 Ideal and Practical Energy Source -- 

1.3 Independent and Dependent Electrical Sources -- 

1.4 Dot Convention --  

   

02 

Network Analysis Techniques  

6 

(15%) 

2.1 Mesh and Supermesh Analysis of Resistive Circuit with Independent  

and Dependent Electrical Sources 

-- 

-- 

2.2 Node and Supernode Analysis of Resistive Circuit with Independent  and 

Dependent Electrical Sources 

-- 

2.3 Source Transformation Theorem -- 

   

03 

Network Theorems  

6 

(15%) 

3.1 Thevenin’s Theorem 

Network Analysis Techniques 

(017073301 – Unit-2 ) 

017073302 – Unit-1, 

Integrator & 

Differentiator 

(017073302 – Unit- 5) 

3.2 Norton’s Theorem  

3.3 Superposition Theorem  

3.4 Maximum Power Transfer Theorem -- 

3.5 Duality Theorem -- 

   

04 

Time domain response of First Order Circuits  

3 

(10%) 

4.1 First Order Differential Equations 

-- 

-- 

4.2 General and Practical Solutions of R-L Circuits -- 

4.3 General and Practical Solutions of R-C Circuits -- 

4.4 Time Constants -- 

   

05 

Time domain response of Second Order Circuits  

3 

(10%) 

5.1 Second Order Differential Equations 
Time domain response of First 

Order Circuits (017073301 – 

Unit-4) 

-- 

5.2 General and Practical Solutions of L-C Circuits -- 

5.3 General and Practical Solutions of R-L-C Circuits -- 

5.4 Time Constants -- 

   

06 

Initial Conditions in Networks  
2 

(5%) 
6.1 Initial Conditions in Elements  

 

-- 

6.2 Procedure for Evaluating Initial Conditions  -- 

   

07 

Laplace Transformation   

5 

(10%) 

7.1 Laplace and Inverse Laplace Transformation 

 

 

-- 

7.2 Transform Impedance Circuits -- 

7.3 Initial and Final value Theorem -- 

7.4 Network Analysis Techniques in S-Domain -- 

7.5 Switching in R-L-C Circuits -- 

 Two-Port Network 

08 

Two-Port Network   

8.1 Open Circuit Impedance Parameter(Z-Parameter) 

Network Analysis Techniques 

(017073301 – Unit-2 ) 

-- 

8.2 Short Circuit Admittance Parameter(Y-Parameter) -- 

8.3 Hybrid Parameter(h-Parameter) -- 

8.4 Transmission Parameter(ABCD-Parameter) -- 

8.5 Relation Between Parameter Sets -- 

 Network Functions 

09 

Network Functions   

2 

(5%) 

9.1 Network Functions for One Port and Two Port Network 
 

Two-Port Network (017073301 

Unit-  08) 

-- 

9.2 Driving Point and Transfer Functions -- 

9.3 Ladder Network -- 

9.4 General Network -- 

 Graph Theory and Network Topology 

10 

Graph Theory and Network Topology  -- 

10.1 Definitions Related to Graph Theory 

-- 

-- 

10.2 Incidence Matrix -- 

10.3 Tieset Matrix -- 

10.4 Cutset Matrix  

Teaching Scheme 

Lecture (L) Tutorial (T) Practical (P) Credit Total Hours 

4 1 2 6 40 



 

Course Outcome 

1 Understand and apply fundamental network concepts and analysis techniques, grasp the basics of circuit elements, energy sources, and electrical 

sources master network analysis techniques such as mesh and node analysis and apply key network theorems 

2 Analyze and solve first-order and second-order circuits, Analyze the time-domain response of first-order R-L and R-C circuits, Evaluate initial 

conditions in network elements and apply procedures for determining these conditions. 

3 Apply Laplace transformations and inverse Laplace transformations to solve network problems, analyze the behavior of networks in the s-domain 

and understand switching in R-L-C circuits, Examine two-port networks using parameters like Z, Y, h, and ABCD, and understand the relationships 

between these parameter sets. 

4 Develop and apply network functions and graph theory for complex network analysis 

Suggested Reference Books 

1 M.E Van Valkenburg; Network Analysis; PHI Publication 

2 A William Hayt; Network Analysis and Synthesis; McGraw-Hill Publishing Company Limited 

3 A Chakrabarti; Circuit Theory-Analysis & Synthesis; Dhanpat Rai & Company 

4 U.A.Patel; Network Theory; Mahajan Publication House 

5 Franklin S. KUO; Network Analysis & Synthesis; Wiley Publication 

 

 

 

Proposed Theory + Practical Evaluation Scheme by Academicians  

(% Weightage Category Wise and it’s Marks Distribution) 

L : 4 T:  2 P:  0 

Note : In Theory Group, Total 4 Test (T1+T2+T3+T4)  will be conducted for each subject.  

Each Test will  be of 25 Marks. 

Each Test Syllabus Weightage: Range should be 20% - 30% 

Group (Theory or 

Practical)  

Group (Theory 

or Practical)  

Credit 

Total 

Subject 

Credit 

Category % Weightage 
Marks 

Weightage 

Theory  

5 

6 

MCQ  42% 50 

Theory  Theory Descriptive   4% 4 

Theory  Formulas and Derivation   0% 0 

Theory  Numerical  38% 46 

Expected Theory  

% 
84% Calculated Theory % 

 

84% 
 

100 

Practical  

1 

Individual Project  0% 0 

Practical  Group Project  0% 0 

Practical  Internal Practical Evaluation (IPE)  0% 0 

Practical  Viva  16% 100 

Practical  Seminar 0% 0 

Expected Practical  

% 
16%   Calculated Practical % 

 

16% 
 

100 

Overall % 100%     100% 200 

 

 

Practical Project/Hands on Project 

Sr. No. List of Practical Projects Linked with Unit 

1 To Verify KVL and KCL. Unit-1 

2 To Verify the Thevenin Theorem Unit-3 

3 To Verify the Norton Theorem Unit-3 

4 To Verify the Superposition Theorem Unit-3 

5 To Verify the Reciprocity Theorem Unit-3 

6 To Find out Z-parameter Unit-8 

7 To Find out Y-parameter Unit-8 

8 To Find out h-parameter Unit-8 

 

Sr. No. Major components/ Equipment  



1 Breadboard, Resistors, Connecting Wires 

2 Multimeter,  

3 Voltmeter, Ammeter 

4 DC Power Supply,  

5 Function Generator,  

6 DSO. 

 



LOK JAGRUTI UNIVERSITY (LJU) 

INSTITUTE OF ENGINEERING & TECHNOLOGY    

Department of Electronics and Communication Engineering 

Bachelor of Engineering (B.E.) – Semester – III 

Course Code:  017073302 

Course Name: 
Integrated circuits 

and its applications 

Category of Course: 
Professional Core 

Course (PCC) 

Prerequisite Course:  

 

Syllabus 
 

Uni

t 

No. 

Topic 
Prerequisite 

Topics 

Successive 

Topics 

Teach

ing 

Hours 

01 

Operational Amplifier & Feedback concept 

5  

(10%) 

 

1.1 Basic concept of BJT & Push-pull 

amplifier 

Types of BJT and its 

Operation (017073201 

– Unit-5.1) 

MOS Transistor 

Theory(017073502 – 

Unit-3.1) 

1.2 Block Diagram Representation of op-

amp  

--- 

1.3 Ideal op-amp.& Equivalent Circuit --- 

1.4 Feedback Concept & Types of 

Feedback 
 

--- 

1.5 Overview of Feedback amplifiers-

Voltage series, Voltage shunt, Current 

series and Current shunt  

 
--- 

  

02 

Feedback Amplifier 

 

5 

(10%) 

 

 

2.1 Differential Amplifier and Voltage 

gain 
Feedback concept 
(017073302 – Unit-1)  

Amplifier Input 

Noise in terms of 

Noise 

Figure(017073501 – 

Unit-8.5) 

2.2 Inverting op-amp and its analysis  --- 

2.3 Non-Inverting Op-Amp and its 

analysis 
--- 

  

03 

Practical op-amp & Various parameters 

4  

(8%) 

 

3.1 Measurement of Input Offset 

Voltage, Input Offset Current, Input Bias 

Current 

Equivalent Circuit 
(017073302 – Unit-1) 

--- 

3.2 Differential Input Resistance, Output 

resistance, Output Offset Voltage Swing 
--- 

3.3 CMRR, Slew rate, PSRR --- 

3.4 Gain Bandwidth Products, Power 

Consumption 
--- 

  04 Oscillators 5  

Teaching Scheme 

Lecture 

(L) 

Tutorial 

(T) 

Practical 

(P) 
Credit 

Total 

Hours 

4 0 2 6 50 



4.1 Oscillator Principle 

Feedback concept 
(017073302 – Unit-1)  

--- (10%) 

 4.2 RC Phase shift oscillator --- 

4.3 Wien Bridge oscillator --- 

4.4 Resonant oscillators --- 

4.5 Crystal oscillators --- 

  

05 

Linear Applications 

6 

(12%) 

 

5.1 Summing, Scaling and Averaging 

Amplifier, Differential input and 

Differential output amplifier 

Feedback 

Amplifier(017073302 – 

Unit-2) 

--- 

5.2 Instrumentation Amplifier --- 

5.3 Integrator & Differentiator --- --- 

5.4 Current to Voltage Converter & 

Voltage to Current Converter 
--- 

--- 

5.5 Voltage Follower --- --- 

  

06 

Non- Linear applications- I 

5  

(10%) 

 

6.1 Comparator --- --- 

6.2 Zero Crossing Detector --- --- 

6.3 Schmitt Trigger --- --- 

6.4 Peak Detector --- --- 

  

07 

Non- Linear applications -II 
4 

(8%) 

 

7.1 Sample and Hold Circuit  

--- 

--- 

7.2 Precision Rectifier --- 

7.3 Log/ Antilog  Amplifier --- 

  

08 

Active Filters 

5 

(10%) 

 

8.1 Classification of filters & design 

Parameter Q & ω0 

--- 

Introduction of 

Adaptive 

Filters(017073601- 

Unit-5) 

8.2 Butter worth Low pass and High pass 

filters-1st and 2nd order circuits design 
--- 

8.3 Sallen & Key circuit --- 

8.4 Butterworth Bandpass Filters & Band 

reject filters. 
--- 

  

09 

Specialized ICs and Applications 

6 

(12%) 

 

9.1 555 Timer and its applications: 

Block diagram, Monostable and 

Astable multivibrator 

Basic concept of BJT 
(017073302 – Unit-1) 
Comparator 
(017073302 – Unit-6) 

--- 

9.2 Phase Locked Loops and its 

Applications: Block diagram & 

Operation 

Oscillator Principles 

(017073302 – Unit-4) 

--- 

9.3 Simple op-amp voltage regulator & 

Three terminal voltage regulators 
--- 

--- 

9.4 Fixed and adjustable voltage 

regulators using 78XX, LM317 
--- 

--- 

  

10 

Converters 5 

(10%) 

 
10.1 Digital to Analog (D/A) Converters --- --- 

10.2 Analog to Digital (A/D) Converters --- --- 

 

Course Outcome 



 

 

 

1 Understand the fundamentals of feedback concept BJT.Understand the fundamentals and datasheet 

parameters of Op – Amp. 

2 Analyze the linear applications of operational amplifier. Understand the oscillator principle and 

applications. 

3 Analyze the non-linear applications like sample and hold circuits, Schmitt trigger and log amplifier of 

operational amplifier. 

4 To analyze operation of PLL and other specialized application circuits. 

Suggested Reference Books 

1 Ramakant A. Gayakwad, op-amp and Linear Integrated Circuits, Prentice Hall India  

2 Van Valkenburg, Analog filter design, Oxford Publication 

3 Sergio Franco, Design with operational amplifier and analog ICs, Tata Magraw hill 

4 William D. Stanley, Operational Amplifier with Linear Integrated Circuits  

5 S Salivahan & V S Kanchana Bhaaskaran, Linear Integrated Circuits 

Major Components/ Equipment 

Sr. 

No. Component/Equipment 

1 op-amp kit, Connecting wires, Function generator, CRO probes, CRO/DSO, CRO probes 

2 op-amp kit, Connecting wires, Function generator, CRO probes, CRO/DSO, CRO probes 

3 op-amp kit, Connecting wires, Function generator, CRO probes, CRO/DSO, CRO probes 

4 op-amp kit, Connecting wires, Function generator, CRO probes, CRO/DSO, CRO probes 

5 op-amp kit, Connecting wires, Function generator, CRO probes, CRO/DSO, CRO probes 

6 op-amp kit, Connecting wires, Function generator 

7 op-amp kit, Connecting wires, Function generator 

8 op-amp kit, Connecting wires, Function generator, CRO probes, CRO/DSO, CRO probes 

9 op-amp kit, Connecting wires, Function generator, CRO probes, CRO/DSO, CRO probes 

10 op-amp kit, Connecting wires, Function generator 

Sr 

No. 
Practical Title 

Link to Theory 

Syllabus 



 

 

 

 

1 To study and perform the non-inverting operational amplifier with 

feedback. 
 Unit-2 

2 To study and perform the inverting operational amplifier with feedback. Unit-2 

3 To study and perform Op-Amp as an integrator. Unit-5 

4 To study and perform Op-Amp as a Differentiator. Unit-5 

5 To study and perform half wave rectifier circuit using OPAMP. Unit-7 

6 To study and perform Non inverting Summing amplifier using Op-Amp. Unit-7 

7 To study and perform Subtractor circuit using op-amp. Unit-2,7 

8 To study and perform a stable multivibrator using timer IC. Unit-9 

9 To study and perform square wave oscillator using timer IC. Unit-4 

10 To study and measure output offset voltage using op-amp. Unit-3 

Proposed Theory + Practical Evaluation Scheme by Academicians  

(% Weightage Category Wise and it’s Marks Distribution) 

L : 4 T:  0 P:  2 

Note : In Theory Group, Total 4 Test (T1+T2+T3+T4)  will be conducted for each 

subject.  

Each Test will be of 25 Marks. 

Each Test Syllabus Weightage: Range should be 20% - 30% 

Group (Theory 

or Practical)  

Group 

(Theory or 

Practical) 

Credit 

Total 

Subject 

Credit 

Category 
% 

Weightage 

Marks 

Weightage 

Theory  

4 

6 

 

MCQ  25% 35 

Theory  Theory Descriptive   23% 33 

Theory  Formulas and Derivation   9% 12 

Theory  Numerical  15% 20 

Expected 

Theory % 
72% Calculated Theory % 72% 100 

Practical  

2 

Individual Project  0% 0 

Practical  Group Project  14% 50 

Practical  
Internal Practical Evaluation 

(IPE)  0% 0 

Practical  Viva  14% 50 

Practical  Seminar 0% 0 

Expected 

Practical % 
28%   Calculated Practical % 28% 100 

Overall % 100%     100% 200 



 

 

 

 

 

 

 

 

 

 

 



LOK JAGRUTI UNIVERSITY (LJU) 

INSTITUTE OF ENGINEERING & TECHNOLOGY 

Department of Electronics and Communication 

Bachelor of Engineering (B.E.) – Semester - III 

Course Code:  017073303 

Course Name: Modeling and Simulation Design 

Category of Course: Professional Core Course (PCC) 

Prerequisite Course: --- 

 

 Syllabus 

Unit 

No. 
Topic 

Prerequisite  

Topic 

Successive 

Topic 

Teaching 

Hours 

01 

Introduction of Simulation Software 
2  

(7%) 

 

1.1 Introduction of Proteus ---  

1.2 Introduction of Matlab  ---  

1.3 Introduction of Maltisim ---  

  

02 

Introduction of PCB Designing Software 
2 

(7%) 

 

 

2.1 Introduction of Proteus (AREA) ---  

2.2 Design Single   Layer PCB ---  

2.3 Design Two-Layer PCB ---  

2.4 Generate Gerber View using Area ---  

  

03 

Introduction of Arduino Board 

2  

(10%) 

 

3.1 Hardware Overview 

      Download and Install the Arduino IDE 

Half Adder (017073202 – Unit-

4.3) Full Adder (017073202 – 

Unit-4.3) BCD Adder (20EC203 – 

Unit-4.4) 

 

Pin Diagram and Function 

,GP&SFR(01707403-Unit-2.2) 

3.2 Arduino IDE and Sketch Overview ---  

3.3 Understanding Arduino Syntax 

Half Adder and Full Adder 

(017073202- Unit 3.1) Half 

Subtractor and Full 

Subtractor(017073202- Unit 3.2) 

 

  

04 

Basics Concept of Arduino 

2  

(10%) 

 

4.1 Understanding and Using Variables 

      Blink an LED 

Multiplexers And Decoders 

(017073202 – Unit-4.9) 
Pin Diagram and Function 

,GP&SFR(01707403-Unit-2.2) 

4.2digitalRead () and Serial Port Communication 

     analogRead () and Serial Port Communications 

Multiplexers And Decoders 

(017073202 – Unit-4.9) 
Pin Diagram and Function 

,GP&SFR(01707403-Unit-2.2) 

 4.3 Reading Analog Pins and Converting the Input 

to a Voltage 
 

 

 4.4 Fade an LED with Pulse Width Modulation 

using analogWrite() 
 

 

  

05 

Control Statement Using Arduino 

2 

(10%) 

 

5.1 If-Else Statement, Comparison Operators and 

Conditions 
--- 

IDE (01707403-Unit-3.2) 

5.2 For Loop Iteration --- 

 5.3 How to Use Arrays  

  

06 

Digital 

2  

(13%) 

 

6.1 Blink an LED Without using the delay()  use 

different delay function 

S-R Flip-flop (017073202 – Unit-

5.1) D Flip-flop (017073202 – 

Unit-5.2) JK Flip-flop 

(017073202 – Unit-5.3) T Flip-

flop (017073202 – Unit-5.4) 

 

IDE (01707403-Unit-3.2) 

6.2 Using Buttons 

State Change Detection and the Modulo Operator 

Debouncing a Button 
--- 

AVR Programming of 

timer/counter(01707504-Unit-5.1) 

  

07 

Analog  

2 

(13%) 

 

7.1 Analog I/O and Serial Communications 

Analog Input 

 

Types of Flip flop (20EC405 – 

Unit-7.1) 

Serial Communication using AVR 

(01707504-7.1) 

7.2 Calibration 

 

Special counters (20EC203 – Unit-

6.2) 

 

7.3 Smoothing Data using Filter 
Special counters (20EC203 – Unit-

6.2) 

 

 
Special counters (20EC203 – Unit-

6.2) 

 

  

08 

Sensor and Actuator using Arduino  

2 

(10%) 

 

8.1 Ultrasonic Sensor, MQ135, LCD (16X2)  

Interface with Arduino 

Design of Melay and Moore-based 

FSM (20EC203 – Unit-7.2) 
Application (01707403-10.1) 

8.2 LM-35, DHT22 Interface with Arduino 
Design of Melay and Moore-based 

FSM (20EC203 – Unit-7.2) 
Application (017074033-10.1) 

8.3 Relay Interface with Arduino  Application (20EC403-10.1) 

Teaching Scheme 

Lecture (L) Tutorial (T) Practical (P) Credit Total Hours 

0 0 4 4 20 



 8.4 DC, Servo Motor Interface   Application (20EC403-10.1)  

  

09 

Interfacing using Arduino  

2 

(10%) 

 

9.1 4x4 Hex Keypad Interface with Arduino --- 

Serial Communication using AVR 

(20EC403-7.1), Application 

(20EC403-10.1) 

9.2 7- Segment module Interface with Arduino --- 

Serial Communication using AVR 

(20EC403-7.1), SPI Communication 

using AVR (20EC403-8.1), 

Application (20EC403-10.1) 

9.3 Fingerprint Sensor interface with Arduino  

Serial Communication using AVR 

(20EC403-7.1), I2C Communication 

using AVR (20EC403-9.1) 

Application (20EC403-10.1) 

  

10 Project 

2 

(10%) 

 

 Course Outcome 

1  Learn the concept of different types of Arduino boards. 

2  Learn Different types of Sensor interfaces with Arduino. 

3  Implement Small Projects using Arduino board. 

4  Learn a Different kind of software for simulation and PCB design. 

 Suggested Reference Books 

1  Simone bales, Arduino Measurement Projects for Beginners: Arduino Programming basics and Get started guide 

2  https://www.electronicshub.org/best-arduino-books/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Practical Project/Hands on Project 

Sr. No. List of Practical Projects Linked with Unit 

1 Patient Health Monitoring System using Arduino.  Unit 3,4,5,6,7,8 

2 Design a Weather station using Arduino. Unit 3,4,5,6,7,8 

3 Smart Agriculture Robot using Arduino. Unit 3,4,5,6,7,8 

4 Smart Door Lock system using Arduino. Unit 3,4,5,6,7,8 

5 
RFID Based Car Parking System Using Arduino. 

Unit 3,4,5,6,7,8 

6 
IoT based Home Automation system. 

Unit 3,4,5,6,7,8 

 

Proposed Theory + Practical Evaluation Scheme by Academicians  

(% Weightage Category Wise and it’s Marks Distribution) 

L: 0 T:  0 P:  4 

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.  

Each Test will be of 25 Marks. 

Each Test Syllabus Weightage: Range should be 20% - 30% 

Group (Theory or 

Practical)  

Group (Theory or 

Practical) Credit 

Total 

Subject 

Credit 

Category % Weightage Marks Weightage 

Theory  

0 

2 

 

MCQ  0% 0 

Theory  Theory Descriptive  0% 0 

Theory  Formulas and Derivation   0% 0 

Theory  Numerical  0% 0 

Expected Theory % 0% Calculated Theory % 0% 0 

Practical  

2 

Individual Project  0% 0 

Practical  Group Project  70% 70 

Practical  Internal Practical Evaluation (IPE)  0% 0 

Practical  Viva  30% 30 

Practical  Seminar 0% 0 

Expected Practical % 100%   Calculated Practical % 100% 100 

Overall % 100%     100% 200 

https://www.pdfdrive.com/search?q=Simone+bales


 Teaching Scheme  

Lecture (L) Tutorial (T) Practical (P) Credit Total Hours 
 

4 
 

0 
 

2 
 

5 
 

20 

 

LOK JAGRUTI UNIVERSITY (LJU) INSTITUTE 

OF ENGINEERING & TECHNOLOGY Department of 

Electronics and Communication 

Bachelor of Engineering (B.E.) – Semester - III 
 

Course Code: 017073304 

Course Name: HDL-Based System Design 

Category of Course: Professional Core Course (PCC) 

Prerequisite Course: --- 
 

 

  Syllabus 

  Unit 

No. 

 

Topic 

 

Prerequisite Topic 

 

 

Successive Topic 

Teachin 

g Hours 

 
 
 
 

 

01 

Introduction to Digital Circuit-Basic Building Block   

 
 
 

1 

(7%) 

1.1 Logic Gates ---  
 

 
 

1.2 Universal Gates 

Logic Gates (017073202) 
Universal Gates and 

realization of other gates 

using universal gates 

(017073202 – Unit-2.4) 

 

1.3 Analysis of Portal Frames ---  
 
 

 
02 

Overview of HDL and It’s Type   

1 

(7%) 
2.1 Introduction to VHDL, Verilog ---  

2.2 VHDL Based Digital Design Flow ---  

2.3 VHDL for Library, Entity, Architecture ---  

2.4 Concurrent and Sequential Syntax, Language Elements ---  
 
 
 
 
 
 

 
03 

Design and Implement Adder and Subtractor using HDL   
 
 
 
 
 

2 

(10%) 

 
 

3.1 Half Adder and Full Adder. 

Half Adder (017073202 – Unit- 
4.3)  Full   Adder   (017073202 

Unit-4.3)        BCD        Adder 

(017073202 – Unit-4.4) 

CMOS Logic Circuit 

(017073402-Unit-8.2) 

3.2 Half Subtractor and Full Subtractor. --- 
 

 
 

3.3 Types of Adder and Subtractor 

Half  Adder  and  Full  Adder 
(017073202- Unit 3.1) Half 

Subtractor and Full 

Subtractor(017073202-     Unit 

3.2) 

 
 
 

04 

Design and Implement Multiplexer and De-Multiplexer using HDL  
 

 

2 

(10%) 

 

4.1 Types of Mux. 
Multiplexers And Decoders 

(017073202 – Unit-4.9) 
Complex Logic Circuits 
(017073402-Unit-8.3) 

 

4.2 Types of DeMux. 
Multiplexers And Decoders 

(017073202 – Unit-4.9) 
 

 

05 

Design Encoder and Decoder using HDL.  2 

(10%) 5.1 Types of Encoder. --- CMOS Logic Circuit 

(017073402-Unit-8.2) 5.2 Types of Decoder. --- 
 
 
 
 
 
 
 
 

06 

Design Flip Flop using HDL  
 

 
 
 
 
 
 

3 

(13%) 

 

 
 

6.1 Types of Flip flop. 

S-R Flip-flop (20EC203 – Unit- 
5.1) D Flip-flop (017073202 – 

Unit-5.2) JK Flip-flop 

(017073202 – Unit-5.3) T Flip- 

flop (017073202 – Unit-5.4) 

Clocked Based SR 
Latch(01707340-Unit- 

9.3) 

 
 

 
6.2 Synchronous and Asynchronous. 

 
 

 
--- 

Clocked Based SR 
Latch(017073402-Unit- 

9.3) CMOS D-Latch 

and Edge-Triggered 

Flip-flop(017073402- 

Unit-9.4) 

 
 
 
 
 
 

07 

Design Counter using HDL   
 

 
 
 
 

3 

(13%) 

 

7.1 Up-down 
Types of Flip flop (017073202 
– Unit-7.1) 

CMOS D-Latch and 
Edge-Triggered Flip- 

flop(017073402-Unit- 

9.4) 

 

7.2 BCD 
Special counters (017073202 – 
Unit-6.2) 

 

7.3 Ring 
Special counters (017073202 – 
Unit-6.2) 

 

7.4 Johnson 
Special counters (017073202 – 
Unit-6.2) 

 

 

08 
Finite State Machine  2 

(10%)  

8.1 Mealy-Based FSM. 
Design of Melay and Moore based 

FSM (017073202 – Unit-7.2) 
 

 



 

 Practical Project/Hands on Project  

Sr. No. List of Practical Projects Linked with Unit 

1 Design and Simulation of 64X1 Multiplexer using 16x1. Unit 1,2,3 

2 Design and Simulation of Booth Multiplier 16X1. Unit 3,4,5 

3 Design and Simulation of Vedic Multiplier 16x1. Unit 3,4,5 

4 Design and Implement Universal Shift Register. Unit 6,7 

5 
 

Design and Implement Traffic Light Controller System. 
Unit 8 

6 
 

Design FSM for 101 Patter. 
Unit 9 

   
 

8.2 Moore-Based FSM. 

 

Design of Melay and Moore 

based FSM (017073202 – Unit- 
7.2) 

Modelling a Moore 
FSM(017073402-Unit- 

10.1) 

 

 

 

09 

Design RAM and ROM using HDL   2 

(10%) 9.1 RAM --- - 

9.2 ROM --- - 

 
 
 

10 

Design Small Projects   

 

2 

(10%) 

 

10.1 Alu, Processor 
Types of Adder and Subtractor 
(017073202- Unit 3.3) 

- 

 

10.2 Floating ALU 
Types of Adder and Subtractor 
(017073202- Unit 3.3) 

- 

Course Outcome 

1 Learn concept of different type of HDL Language. 

2 Learn VHDL and Verilog HDL for simulate combinational and sequential Circuits. 

3 Implement the design from specification to netlist level & Write the hardware descriptions in context of synthesis, device utilization and speed and 
power optimization. 4 Design simple ALU, PROCESSOR using HDL language on Xilinx and Quartus Software. 

Suggested Reference Books 

1 J. Bhasker, A VHDL Primer, PH/Pearson 

2 C. H. Roth, Digital System Design with VHDL, PWS/Brookscole 

3 Douglass L Perry, VHDL: Programming By Example, Tata Mc Graw Hill 
 

 
 
 

 

Proposed Theory + Practical Evaluation Scheme by Academicians 

(% Weightage Category Wise and it’s Marks Distribution) 

L: 2 T: 0 P: 2 
 

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject. 

Each Test will be of 25 Marks. 
Each Test Syllabus Weightage: Range should be 20% - 30% 

 

Group (Theory or 

Practical) 

 

Group (Theory or 

Practical) Credit 

Total 

Subject 

Credit 

 

 

Category 

 

 

% Weightage 

 

 

Marks Weightage 

Theory 
 
 

 
2 

 
 
 
 
 
 
 
 
 

3 

MCQ 
 

25% 
 

50 

Theory Theory Descriptive 
 

25% 
 

50 

Theory Formulas and Derivation 
 

0% 
 

0 

Theory Numerical 
 

0% 
 

0 
 

Expected Theory % 
 

50% 
 

Calculated Theory % 
 

50% 
 

100 

Practical 
 
 
 

 
2 

Individual Project 
 

0% 
 

0 

Practical Group Project 
 

25% 
 

50 

Practical Internal Practical Evaluation (IPE) 
 

0% 
 

0 

Practical Viva 
 

25% 
 

50 

Practical Seminar 
 

0% 
 

0 
 

Expected Practical % 
 

50% 
  

Calculated Practical % 
 

50% 
 

100 

Overall % 100%   100% 200 



 

Sr. No. List of Practical 

1 Introduction of VLSI Technology and Design Style. 

2 Introduction of Different HDL Design Software for VLSI based Design. 

3 Write VHDL Code for Basic Gate. 

4 Write VHDL Code for Universal Gate. 

5 
 

Design and implement Half Subtractor using VHDL. 

6 
 

Design and implement Half Adder using VHDL. 

7 
 

Design and implement Full Adder using VHDL. 

8 
 

Design 4x1 Multiplexer using 2x1 Multiplexer. 

9 
 

Design 4x1 Multiplexer using Behavioral Model. 

10 
 

Design 16x1 Multiplexer using Structural Model. 

11 
 

Design 2x4 Encoder using VHDL. 

12 
 

Design 4x2 Decoder using VHDL. 

13 
 

Design and Implement 1-bit Comparator using VHDL. 

14 
 

Design 3x8 Encoder using VHDL. 

15 
 

Design 8x3 Decoder using VHDL. 

16 
 

Design Evan and Odd Parity checker using VHDL. 

17 
 

Write HDL code for D Latch. 

18 
 

Write HDL code for D flip-flop using Behavioral Model Type. 

19 
 

Write HDL code for T flip-flop using Behavioral Model Type. 

20 
 

Design SR Flip-flop using VHDL. 

21 
 

Design and Implement JK Flip-flop using VHDL. 

22 
 

Write VHDL code for Synchronous UP Counter. 

23 
 

Write VHDL code for Synchronous Down Counter. 

24 
 

Write VHDL code for Synchronous UP-Down Counter. 

25 
 

Write VHDL code for BCD Counter. 

26 
 

Write VHDL code for Ring Counter. 

27 
 

Write VHDL code for Johnson Counter. 

28 
 

Write VHDL based 2-bit FSM Designing Mealy state machine. 

29 
 

Write VHDL based 2-bit FSM Designing More state machine. 

30 
 

Design and Implement 8-bit RAM using VHDL 

31 
 

Design 4-bit ALU using VHDL. 

32 
 

Design 8-bit Processor using VHDL. 

33 
 

Design 4-bit Floating ALU using VHDL. 

34 
 

Introduction of FPGA & CPLD. 

35 
 

Design and Implement AND gate on FPGA. 

36 
 

Design and Implement Full Adder on FPGA. 

37 
 

Design and Implement 4X1 Multiplexer on FPGA. 

38 
 

Design and Implement Decoder (2x4/3x8) on FPGA. 

39 
 

Design and Implement D flip-flop on FPGA. 

40 
 

Design and Implement J-K  flip-flop on FPGA. 

 



LOK JAGRUTI UNIVERSITY (LJU) 

INSTITUTE OF ENGINEERING & TECHNOLOGY 

Department of Engineering (All Branch) 

       Bachelor of Engineering (B.E.) – Semester – III  

Course Code: 
017107391, 017027391, 017077391, 017087391, 017097391, 

017017391 

 Teaching Scheme 

Course Name: Effective Technical Communication 
 Lecture 

(L) 

Tutorial 

(T) 

Practical 

(P) 
Credit 

Total 

Hours 

Category of Course: 
Humanities and Social Sciences including Management Course 

(HSMC) 

 

2 1 0 3 30 

Prerequisite Course: ---  
 

Syllabus 

Unit 

No. 
Topic Prerequisite Topic Successive Topic 

Teaching 

Hours 

01 

Dynamics of Communication 

3 

(10%) 

1.1 Importance of communication in organizations --- --- 

1.2 Communication process --- --- 

1.3 Barriers to communication --- --- 

1.4 Levels of communication --- --- 

1.5 Flow of communication in organizations --- --- 
    

02 

Verbal and Non-verbal communication 

3 

(10%) 

2.1 Oral and written communication ---  

2.2 Kinesics --- 

Daily work-life conversations, 

Negotiation skills, Public speaking, 

Group communication, Interview skills 

(017077491- Unit- 5.1,5.2,6.1,6.2,6.3) 

2.3 Paralinguistic features --- 

Daily work-life conversations, 

Negotiation skills, Public speaking, 

Group communication, Interview skills 

(017077491- Unit- 5.1,5.2,6.1,6.2,6.3) 

2.4 Proxemics --- 

Daily work-life conversations, 

Negotiation skills, Public speaking, 

Group communication, Interview skills 

(017077491- Unit- 5.1,5.2,6.1,6.2,6.3) 

2.5 Chronemics --- 
Public speaking 

(017077491- Unit- 6.1) 
    

03 

Interpersonal and Intercultural communication 

1 

(6%) 

3.1 Nuances of interpersonal communication --- --- 

3.2 Difficult/unpleasant conversations in 

organizations 

--- --- 

3.3 Assertive vs aggressive and submissive 

communication 

--- --- 

3.4 Persuasive communication at workplace --- --- 

3.5 Intercultural communication --- ---  
    

04 

Listening skills 

2 

(8%) 

4.1 Listening and hearing --- --- 

4.2 Types of listening --- --- 

4.3 Traits of a good listener --- 

Group communication (017077491- 

Unit- 6.2), Interview skills 

(017077491- Unit- 6.3) 

4.4 Barriers to effective listening --- --- 
    

05 

Technical communication-I 

2 

(8%) 

 

5.1 Daily work-life conversations - Making requests, 

giving instructions, asking for suggestions, 

permissions, etc. 

Kinesics, Paralinguistics, 

Proxemics (017077491- Unit- 

2.2,2.3,2.4) 

--- 

5.2 Negotiation skills 

Kinesics, Paralinguistics, 

Proxemics (017077491- Unit- 

2.2,2.3,2.4) 

--- 

5.3 Creative and critical thinking  --- 
    

06 

Technical communication-II 

3 

(10%) 

 

6.1 Public speaking 

Kinesics, Paralinguistics, 

Proxemics (017077491- Unit- 

2.2,2.3,2.4) 

--- 

6.2 Group communication 

Kinesics, Paralinguistics, 

Proxemics (017077491- Unit- 

2.2,2.3,2.4) 

--- 

6.3 Interview skills 

Kinesics, Paralinguistics, 

Proxemics (017077491- Unit- 

2.2,2.3,2.4) 

--- 

    

07 Presentation strategies 4 



7.1 Defining purpose, analyzing audience and locale --- --- (12%) 

 7.2 Organizing content and preparing the outline --- --- 

7.3 Delivery of speech --- --- 

7.4 Effective use of visual aids --- --- 

7.5 Non-verbal communication for effective 

presentation 

--- --- 

    

08 

Business letters  
4 

(12%) 

 

8.1 Elements of Business letters --- --- 

8.2 Formats --- --- 

8.3 Types of Business letters --- --- 
    

09 

Technical writing 

4 

(12%) 

 

9.1 Technical reports ---  

9.2 Technical proposals --- --- 

9.3 Technical descriptions --- --- 

9.4 Resume writing --- --- 

9.5 Agenda and minutes of meeting --- ---  
    

10 

Business etiquettes 

4 

(12%) 

 

10.1 Telephonic etiquettes --- --- 

10.2 Email-etiquettes --- --- 

10.3 Etiquettes for foreign business trips and foreign 

visitor 

--- --- 

10.4 Small talks and respecting privacy --- --- 

10.5 Time- management --- --- 

 

Proposed Theory + Practical Evaluation Scheme by Academicians  

(% Weightage Category Wise and it’s Marks Distribution) 

L : 2 T:  1 P:  0 

Note : In Theory Group, Total 4 Test (T1+T2+T3+T4)  will be conducted for each subject.  

Each Test will  be of 25 Marks. 

Each Test Syllabus Weightage: Range should be 20% - 30% 

Group (Theory or 

Practical)  

Group (Theory or 

Practical)  Credit 

Total 

Subject 

Credit 

Category % Weightage Marks Weightage 

Theory  

3 

3 

MCQ  50% 50 

Theory  Theory Descriptive   50% 50 

Theory  Formulas and Derivation   0 0 

Theory  Numerical  0 0 

Expected Theory  % 100% Calculated Theory % 100% 100 

Practical  

0 

Individual Project  0% 0 

Practical  Group Project  0% 0 

Practical  Internal Practical Evaluation (IPE)  0% 0 

Practical  Viva  0% 0 

Practical  Seminar 0% 0 

Expected Practical  % 0%   Calculated Practical % 0% 0 

Overall % 100%     100% 100 

 

 

 

 

Course Outcome 

1 Improve communication by understanding its process and basics, removing barriers, and enhancing non-verbal cues like body language and 
paralinguistics. 

2 Improve their listening skills. Develop the skills for effective presentation, group discussions, negotiation and interviews. 
3 Develop their technical writing skills for reports, proposals, business letters, emails and technical descriptions. 
4 Apply etiquettes required in the professional life. 

Suggested Reference Books 

1 Technical Communications by Meenaxi Raman and Sangeeta Sharma, Oxford University Press 

2 Communication Skills, Sanjay Kumar and PushpLata, Oxford University Press. 

3 Ramesh and Ramesh, The Ace of Soft Skills, Pearson 

List of Open Source Software/Learning website 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 https://nptel.ac.in/noc/courses/noc20/SEM2/noc20-hs71/ 

2 https://www.coursera.org/specializations/effective-business-communication 

3 https://www.coursera.org/specializations/improve-english 

4 https://www.coursera.org/specializations/business-english 



LOK JAGRUTI UNIVERSITY (LJU) 

INSTITUTE OF ENGINEERING & TECHNOLOGY 

Department of Engineering (All Branch) 

       Bachelor of Engineering (B.E.) – Semester – III  

Course Code: 
017018391, 017028391, 017078391, 017088391, 

017098391,017108391, 017118391,017018391 

 Teaching Scheme 

Course Name: Constitution of India 
 Lecture 

(L) 

Tutorial 

(T) 

Practical 

(P) 
Credit 

Total 

Hours 

Category of Course: Mandatory Course (MC)  
2 --- --- 0 20 

Prerequisite Course:  ---   
 

Syllabus 

Unit 

No. 
Topic Prerequisite Topic Successive Topic 

Teaching 

Hours 

01 

Meaning of the constitution law and constitutionalism, History of Indian Constitution 
2 

(10%) 
1.1 The Company Rule (1773–1858) --- --- 

1.2 The Crown Rule (1858–1947) --- --- 
    

02 

Salient features and characteristics of the Constitution of India 

2 

(10%) 

2.1 Preamble of the Constitution --- --- 

2.2 Making of the Constitution --- --- 

2.3 Union and its Territory --- --- 

2.4 Citizenship --- --- 
    

03 

Fundamental rights, Fundamental Duties and its legal status 

3 

(15%) 

3.1 Features of Fundamental Rights(Text, Ingrediant, Key 

words, Significance, Amandebility) 

--- --- 

3.2 Definition of State, Laws Inconsistent with 

Fundamental Rights, Right to Equality, Right to Freedom 

--- --- 

3.3 Right Against Exploitation, Right to Freedom of 

Religion, Cultural and Educational Rights, Right to 

Constitutional Remedies 

--- --- 

3.4 Writs—Types and Scope, Armed Forces and 

Fundamental Rights, Martial Law and Fundamental 

Rights, Effecting Certain Fundamental Rights 

--- --- 

3.5 List of Fundamental Duties --- --- 
    

04 

Right to Equality, Right to certain Freedom  
2 

(10%) 
4.1 Article 14 --- --- 

4.2 Article 19 --- --- 

4.3 Article 21 --- --- 
    

05 

The Directive Principles of State Policy – Its importance and implementation 

2 

(10%) 

5.1 Features of the Directive Principles --- --- 

5.2 Classification of the Directive Principles --- --- 

5.3 Sanction Behind Directive Principles --- --- 

5.4 Criticism of the Directive Principles 

Utility of Directive Principles 

--- --- 

5.5 Conflict Between Fundamental Rights and Directive 

Principles, Implementation of Directive Principles 

--- --- 

    

06 

Powers and Procedure for Amendments in Indian Constitution, History of amendments in Indian 

Constitutional 
1 

(5%) 6.1 Procedure for Amendment --- --- 

6.2 Types of Amendments --- --- 

6.3 Criticism of the Amendment Procedure --- --- 
    

07 

Federal structure and distribution of legislative and financial powers between the Union and the States 
2 

(10%) 
7.1 Federal Features of the Constitution --- --- 

7.2 Critical Evaluation of the Federal System --- --- 

7.3 Unitary Features of the Constitution --- --- 
    

08 

Parliamentary Form of Government in India – The constitution powers and status of the President of India 

2 

(10%) 

8.1 Features of Parliamentary Government, Features of 

Presidential Government 

--- --- 

8.2 Merits of the Parliamentary System, Demerits of the 

Parliamentary System 

--- --- 

8.3 Reasons for Adopting Parliamentary System --- --- 
    

09 

Emergency Provisions : National Emergency, President Rule, Financial Emergency 

3 

(15%) 

9.1 National Emergency --- --- 

9.2 President’s Rule --- --- 

9.3 Financial Emergency --- --- 

9.4 Criticism of the Emergency Provisions --- --- 
    

10 

Local Self Government – Constitutional Scheme in India 
1 

(5%) 
10.1 Panchayati Raj --- --- 

10.2 Municipalities --- --- 

 



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Proposed Theory + Practical Evaluation Scheme by Academicians  

(% Weightage Category Wise and it’s Marks Distribution) 

L : 2 T:  0 P:  0 

Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.  

Each Test will be of 25 Marks. 

Each Test Syllabus Weightage: Range should be 20% - 30% 

Group (Theory or 

Practical)  

Group (Theory or Practical) 

Credit 

Total Subject 

Credit 
Category 

% 

Weightage 

Marks 

Weightage 

Theory  

0 

0 

MCQ  100% 100 

Theory  Theory Descriptive  0% 0 

Theory  Formulas and Derivation  0% 0 

Theory  Numerical  0% 0 

Expected Theory % 100% Calculated Theory % 100% 100 

Practical  

0 

Individual Project  0% 0 

Practical  Group Project  0% 0 

Practical  
Internal Practical Evaluation 

(IPE)  
0% 0 

Practical  Viva  0% 0 

Practical  Seminar 0% 0 

Expected Practical % 0%  Calculated Practical % 0% 0 

Overall % 100%   100% 100 

Course Outcome 

1 Enhance human values , create awareness about law enactment and importance of Consitution. 

2 To Understand the Fundamental Rights and Fundamental Duties of the Indian Citizen to instill morality, social values, honesty, dignity of life and 

their social Responsbilities. 

3 Create Awareness of their Surroundings, Society, Social problems and their sutaible solutions while keeping rights and duties of the citizen 

keeping in mind. 

4 Understand distribution of powers and functions of Local Self Government. 

5 Understand the National Emergency, Financial Emergency and their impact on Economy of the country. 

Suggested Reference Books 

1 Constitutional Law of India, Dr. J.N. Pandey, Central Law Agency 2.  

2 Introduction to the Consitution of India, Durga Das Basu, LexisNexis. 

3 Indian Polity, M.Laxmikant, McgrowHills. 

List of Open Source Software/Learning website 

1 http://nptel.ac.in 



LOK JAGRUTI UNIVERSITY (LJU) 

INSTITUTE OF ENGINEERING & TECHNOLOGY 

Department of Electronics and Communication Engineering (707) 

Bachelor of Engineering (B.E.) – Semester – IV 

 

Course Code:  017071401 

Course Name: Signals & Systems 

Category of Course: Basic Science Course (BSC) 

Prerequisite Course: --- 

 

Syllabus 

Unit 

No. 
Topic Prerequisite Topic 

Successive Topic Teaching 

Hours 

01 

Introduction to Signals: 

3 

(8%) 
1.1 Signals and Classification of Signals --- 

Elements of Digital Signal 

Processing System (017073504-

Unit – 1.1) 
1.2 Signal Operations and Properties --- --- 

  

02 

Introduction to Systems: 3 

(8%) 

 
2.1 Systems and Classification of Systems --- --- 

2.2 Basic System Properties --- --- 

  

03 

Introduction to Discrete-Time Fourier Transform: 
4 

(9%) 

 

3.1 Representation of Sequences by Discrete-Time 

Fourier Transform 
--- 

Discrete-Fourier Transform 

(017073504 -Unit 6.1) 

3.2 Properties of Discrete-Time Fourier Transform   

  

04 

Analysis of Continuous time (CT) Linear Time Invariant (LTI) System: 

4 

(10%) 
4.1 Impulse Response Characterization and 

Convolution for CT- LTI Systems 
Systems and Classification of 

Systems (017071401 – Unit-2.1) 

--- 

4.2 Properties of LTI Systems --- 

  

05 

Analysis of Discrete Time (DT) Linear Time Invariant (LTI) System: 

4 

(10%) 
5.1 Impulse Response Characterization and 

Convolution for DT-LTI Systems 
Systems and Classification of 

Systems (017071401 – Unit-2.1) 

Linear Convolution using DFT 

(017073504 -Unit-6.3) 

5.2 Properties of LTI Systems --- 

  

06 

Sampling & Reconstruction:  
6.1 The Sampling Theorem --- --- 

2 

(5%) 

6.2 Reconstruction of a Signal from its Samples using 

Interpolation 
--- 

--- 

6.3 Aliasing and its Effects --- --- 

  

07 

Z Transform: 

5 

(13%) 

 

7.1 Introduction to Z-Transform  --- Block Diagram and Signal Flow 

Diagram Representations of 

Linear Constant-Coefficient 

Difference Equations (017073504 

-Unit 4.1) 

7.2 Convergence of Z-Transform --- 

7.3 Properties of Z-Transform --- 

  

08 

Inverse Z Transform: 

5 

(12%) 

 

8.1 Introduction to Inverse Z-Transform Z-Transform (017071401 – Unit-7.1) --- 

8.2 IZT Methods: Partial Fraction Expansion Method, 

Power Series Method 

--- --- 

8.3 LTI System Analysis from Linear Constant 

Coefficient Difference Equations using Z-Transform 
--- 

--- 

  

09 

Introduction to Fourier Series: 
5 

(12%) 

 

9.1 Fourier Series --- --- 

9.2 Waveform Symmetries --- --- 

9.3 Calculation of Fourier Coefficients --- --- 

  

10 

Introduction to Continuous-Time Fourier Transform: 

5  

(13%) 

 

10.1 Fourier Transform Fourier series(017071401–Unit-9.1) 
--- 

10.2 Properties of Continuous Time Fourier Transform 
--- --- 

Teaching Scheme 

Lecture (L) Tutorial (T) Practical (P) Credit Total Hours 

4 1 2 6 40 



 

 

Proposed Theory + Practical Evaluation Scheme by Academicians  

(% Weightage Category Wise and it’s Marks Distribution) 

L : 4 T:  1 P:  2 

Note : In Theory Group, Total 4 Test (T1+T2+T3+T4)  will be conducted for each subject.  

Each Test will  be of 25 Marks. 

Each Test Syllabus Weightage: Range should be 20% - 30% 

Group (Theory or 

Practical)  

Group (Theory or 

Practical)  Credit 

Total 

Subject 

Credit 

Category % Weightage Marks Weightage 

Theory  

5 

6 

MCQ  25% 30 

Theory  Theory Descriptive   0% 00 

Theory  Formulas and Derivation   8% 10 

Theory  Numerical  50% 60 

Expected Theory  % 83% Calculated Theory % 83% 100 

Practical  

1 

Individual Project  0% 0 

Practical  Group Project  0% 0 

Practical  Internal Practical Evaluation (IPE)  9% 50 

Practical  Viva  9% 50 

Practical  Seminar 0% 0 

Expected Practical  

% 
17%   Calculated Practical % 17% 100 

Overall % 100%     100% 200 

 

 

Sr No. Practical Title 
Link to Theory 

Syllabus 

1 Write a MATLAB Program to Generate Various Signals.  Unit-1 

2 Write a MATLAB Program to Perform Folding of the Given Sequence using MATLAB Unit-1 

3 Write a MATLAB Program to Perform Right Shift and Left Shift Using MATLAB Unit-1 

4 Write the MATLAB Program to Plot a Magnitude Response and Phase Response of a Signal x(n) = a
n
 u(n) Unit-1 

5 Write The MATLAB Program to find out Even and Odd component of function Unit-1 

6 Write a MATLAB Program to Find Linear Convolution using MATLAB Unit-5 

7 Write a MATLAB Program for a Z Transform and Inverse Z Transform Unit-7,8 

8 Write a MATLAB Program to obtain stability from Z-transform of any sequence Unit-7 

9 Prove that Convolution in Time Domain is equivalent to Multiplication in Frequency Domain Unit-9,10 

10 Prove that Multiplication in Time Domain is equivalent to Convolution in Frequency Domain Unit-9,10 

Course Outcome 

1 Understand about various types of signals and systems, analyze signals and systems and perform various operations on them 

2 Analyze CT LTI and DT LTI Systems 

3 Understand about Z transform and Inverse Z transform 

4 Understand about use of transform techniques like Fourier transform and frequency domain analysis 

Suggested Reference Books 

1 Signals and Systems by Alan V. Oppenheim, Alan S. Wilsky and Nawab, Prentice Hall 

2 Signals and Systems by K. Gopalan, Cengage Learning (India Edition) 

3 Signal and Systems By Anand Kumar, 3rd Edition, PHI 

4 Signals and Systems by Michal J. Roberts and Govind Sharma, Tata Mc-Graw Hill Publications 

5 Signals and Systems by Simon Haykin and Bary Van Veen, Wiley- India Publications 

6 Linear Systems and Signals by B.P.Lathi, Oxford University Press 

7 Signal, Systems and Transforms by Charles L. Philips, J. M. Parr and E. A. Riskin, Pearson Education 

8 Simon Haykin, Signals and Systems, John Wiley 

9 AlanV.Oppenheim, Alan S.Willsky with S.Hamid Nawab, Signals & Systems, Pearson Education 

10 M.J.Roberts, Signals and Systems Analysis using Transform Method and MATLAB, TMH 

11 Matthew N. O. Sadiku, Warsame Hassan Ali, “Signals and Systems: A Primer with MATLAB”, CRC Press 



 

List of Open Source Software/Learning website 

1 https://nptel.ac.in/ 

2 https://www.edx.org/  

3 https://www.coursera.org/  

https://nptel.ac.in/
https://www.edx.org/learn/matlab
https://www.coursera.org/learn/matlab


LOK JAGRUTI UNIVERSITY (LJU) 

INSTITUTE OF ENGINEERING & TECHNOLOGY 

Department of Electronics & Communication Engineering 

Bachelor of Engineering (B.E.) – Semester - IV 

Course Code:  017073403 

Course Name: VLSI Design and Technology 

Category of Course: Professional Core Course (PCC) 

Prerequisite Course: --- 

 

Syllabus 

Unit 

No. 
Topic 

 

Prerequisite Topic Successive Topic 

Teach

ing 

Hours 

01 

Introduction to Digital Circuits 3  

(5%) 

 

1.1 Gate Level Design of Combinational Logic Circuits --- --- 

1.2 Gate Level Design of Sequential Logic Circuits --- --- 

  

02 

Introduction to VLSI  

3 

(7%) 

 

2.1 Introduction, Design Methodology --- --- 

2.2 Design Flow --- --- 

2.3 Design Hierarchy --- --- 

2.4 Concept of Regularity, Modularity, and Locality --- --- 

  

03 

MOS Transistor 

4  

(13%) 

 

3.1 MOS Transistor Theory  --- --- 

3.2 The MOS System under External Bias 
MOS Transistor Theory 

(017073502 – Unit-3.1) 

--- 

3.3 Structure and Operation of MOS Transistor 
MOS Transistor Theory 

(017073502 – Unit-3.1) 

--- 

3.4 MOSFET Current-Voltage Characteristics 
The MOS System under External 

Bias (20EC502 – Unit-3.2) 

--- 

  

04 

MOSFET Scaling and Capacitances 
4  

(10%) 

 

4.1 MOSFET Scaling and Small Geometry Effects 
MOS Transistor Theory 

(017073502 – Unit-3.1) 

--- 

4.2 MOSFET Capacitances 
The MOS System under External 

Bias (017073502– Unit-3.2) 

--- 

  

05 

MOS Resistive and n-type MOSFET Load Inverters: Static Characteristics 

4 

(10%) 

 

5.1 Introduction 
MOS Transistor Theory 

(017073502 – Unit-3.1) 

--- 

5.2 Resistive Load Inverter --- --- 

5.3 Inverter with n-type MOSFET Load 

(Enhancement and Depletion type MOSFET load) 
Resistive Load Inverter (20EC502 – 

Unit-5.2) 
--- 

  

06 

CMOS Inverters: Static Characteristics 

4  

(10%) 

 

6.1 Introduction 
Resistive Load Inverter (017073502 
– Unit-5.2) 

--- 

6.2 CMOS Inverter 
Resistive Load Inverter (017073502 
– Unit-5.2) 

--- 

  

07 

MOS Inverters Switching characteristics 

5 

(12%) 

 

7.1 Introduction --- --- 

7.2 Delay-Time Definitions 

Resistive Load Inverter (017073502 

– Unit-5.2) Inverter with n-type 

MOSFET Load (017073502 – Unit-

5.3) CMOS Inverter (017073502– 

Unit-6.2) 
 

--- 

7.3 Calculation of Delay Times 
Delay-Time Definitions 

(017073502 – Unit-7.2) 

--- 

08 

Combinational MOS Logic Circuits 
5 

(12%) 

 

8.1 MOS Logic Circuits with Depletion nMOS Loads --- --- 

8.2 CMOS Logic Circuits Half Adder (017073502– Unit-4.3) --- 

8.3 Complex Logic Circuits --- --- 

8.4 CMOS Transmission Gates (TGs) --- --- 

  

09 

Sequential MOS Logic Circuits 

5 

(12%) 

 

9.1 Behavior of Bistable Elements --- --- 

9.2 The SR Latch Circuit 
S-R Flip-flop (017073502 – Unit-

5.1) 

--- 

9.3 Clocked Latch and Flip-flop Circuit --- --- 

9.4 CMOS D-Latch and Edge-Triggered Flip-flop 

D Flip-flop (017073502 – Unit-5.2) 

Race around conditions (20EC203 – 

Unit-5.5) 

--- 

Teaching Scheme 

Lecture (L) Tutorial (T) Practical (P) Credit Total Hours 

5 0 2 6 40 



     

  

10 

Finite state Machine 

3 

(8%) 

 

10.1 Modelling a Moore FSM 
Optimization of Finite State Machines 

(017073502 – Unit-7.3) 
--- 

10.2 Modelling a Mealy FSM 
Optimization of Finite State Machines 

(017073502 – Unit-7.3) 
--- 

 

 

 

 

 

  

Course Outcome 

1 Understand various VLSI Design methodologies and styles. 

2 Implement the logic circuits using MOS technology. 

3 Analyze and design CMOS-based logic circuits with timing and noise margin constraints. 

4 Conceptually understand the classification and qualitative analysis of CMOS digital circuits and modelling FSM. 

Suggested Reference Books 

1 CMOS Digital Integrated Circuits – Analysis and Design by Sung–Mo Kang, Yusuf Leblebici, TATA McGraw-Hill Pub. Company Ltd. 

2 Basic VLSI Design by Pucknell and Eshraghian, PHI,3rd ed. 

3 Introduction to VLSI Systems by Mead C and Conway, Addison Wesley 

4 Weste Neil H.E, Harris D., and Banerjee A., "CMOS VLSI Design: A Circuits And Systems Perspective", Pearson Education, 3rd Ed., 2002. 

5 Fundamentals of Digital Logic Design with VHDL, Brown, and Vranesic 

6 Bhasker J., "A VHDL Primer", Pearson Education, 3rd Ed., 2001. 

Practical Project/Hands-On Project 

Sr. No. List of Practical Projects Linked with Unit 

1 Design 1-bit Memory Element. (D-Flipflop, JK Flip Flop) Unit 3,5,9 

2 Design Random Access Memory.  Unit 5,7,8,9 

3 Design and Implement 16-bit ALU on Spartan 3E. Unit 1,6,8 

4 Design and Implement 8-bit CORDIC Processor. Unit 1,8 

5 Design and Implement FIR Filter. Unit 8,9 

6 Design 8-bit RISC Architecture using HDL. Unit 8,9 

7 Design a Digital Lift Controller Using HDL. Unit 8,9,10 

Proposed Theory + Practical Evaluation Scheme by Academicians  

(% Weightage Category Wise and it’s Marks Distribution) 

L: 4 T:  0 P:  2 

Note: In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each subject.  

Each Test will be of 25 Marks. 

Each Test Syllabus Weightage: Range should be 20% - 30% 

Group (Theory or 

Practical)  

Group (Theory or 

Practical) Credit 

Total 

Subject 

Credit 

Category % Weightage Marks Weightage 

Theory  

4 

5 

 

MCQ  22% 30 

Theory  Theory Descriptive   28% 40 

Theory  Formulas and Derivation   10% 15 

Theory  Numerical  10% 15 

Expected Theory % 100% Calculated Theory % 70% 100 

Practical  

2 

Individual Project  15% 50 

Practical  Group Project  0% 0 

Practical  Internal Practical Evaluation (IPE)  15% 50 

Practical  Viva  0% 0 

Practical  Seminar 0% 0 

Expected Practical % 0%   Calculated Practical % 30% 100 

Overall % 100%     100% 200 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sr No. Practical Title Link to Theory Syllabus 

1 Introduction to programmable devices (FPGA, CPLD), Hardware Description Language (VHDL), and the use 

programming tool.  
--- 

2 Implementation of basic logic gates and its testing. --- 

3 Implementation of adder circuits and its testing. --- 

4 Implementation 4 to 1 multiplexer and its testing. --- 

5 Implementation of 3 to 8 decoder and its testing. --- 

6 Implementation of 8 to 3 priority encoder and its testing. --- 

7 Implementation of J-K and D Flip Flops and its testing. --- 

8 Implementation of sequential adder and its testing. --- 

9 Implementation of BCD counter and its testing. --- 

10 Implementation of two 8-bit multiplier circuits and its testing. --- 

11 Simulation of CMOS Inverter using SPICE for transfer characteristic. Unit-6 

12 Simulation and verification of two input CMOS NOR gates using SPICE. Unit-8 

13 To prepare the layout for given logic function and verify it with simulations. Unit-8,9 

14 To measure IDS – VGS and IDS – VDS characteristics of given n-channel and p-channel MOSFETs. Unit-3 

15 To measure the propagation delay of a given CMOS Inverter circuit. Unit-7 



0LOK JAGRUTI UNIVERSITY (LJU) 

INSTITUTE OF ENGINEERING & TECHNOLOGY 

Department of Electronics and Communication Engineering 

Bachelor of Engineering (B.E) – Semester - IV 

Course Code:  017072401 

Course Name: Control System 

Category of Course: 
Professional Core 

Course (PCC) 

Prerequisite Course:  

 

 Syllabus 

Uni

t 

No. 

Topic 
Prerequisite 

Topic 

Successive Topic Teachi

ng 

Hours 

01 

Introduction to Control Systems 

2 

(4%) 
1.1 Open Loop and Closed Loop 

Control System --- 

--- 

1.2 Example of Control Systems 

  

02 

Mathematical Models of Systems 

13 

(20%) 

2.1 Mathematical Modeling of 

Mechanical Systems 

--- 

--- 

2.2 Mathematical Modeling of 

Electrical Systems 

2.3 Force-Voltage and Force-Current 

Analogy 

2.4 Block Diagram Reduction 

Techniques 

Block Diagram and 

Signal Flow Diagram 

Representations of 

Linear Constant-

Coefficient Difference 

Equations (017073601 – 

Unit 4 – 4.1) Basic 

Structures of IIR 

Systems and its 

Transposed Forms 

(017073601 – Unit 4 – 

4.2) 

2.5 Signal Flow Graph  

Block Diagram and 

Signal Flow Diagram 

Representations of 

Linear Constant-

Coefficient Difference 

Equations (017073601 – 

Unit 4– 4.1) 

  

03 

State Variable Models 

4 

(10%) 
3.1 The State Variables of a Dynamic 

System --- 

--- 

3.2 The State Differential Equation 

Teaching Scheme 

Lecture 

(L) 

Tutorial 

(T) 

Practical 

(P) 
Credit 

Total 

Hours 

4 0 2 5 40 



3.3 The Transfer Function from the 

State Equation 

  

04 

Feedback characteristics of control system 

3 

(5%) 

4.1 Feedback and Non-Feedback 

Systems 

--- 

--- 

4.2 Sensitivity of the Control System 

4.3 Control of Disturbance by Use of 

Feedback 

  

05 

Time Domain Analysis of Control Systems 

5 

(10%) 

5.1 Typical test signals 

--- 

--- 

5.2 Response of First-Order Systems 

5.3 Transient Response of a Second 

Order System due to Step Input 

5.4 Time Domain Specifications of a 

Second Order System 

5.5 Steady-State Error and Error 

Constants 

  

06 

The Stability of Linear Feedback Systems 

3 

(8%) 
6.1 The Concept of Stability 

--- 

--- 

6.2 The Routh-Hurwitz Stability 

Criterion 

  

07 

The Root Locus Method 

4 

(10%) 

7.1 Rules for Construction of Root 

Loci 
The Stability of 

Linear Feedback 

Systems (017072401-

Unit-6) 

--- 

7.2 Stability Analysis of Control 

System Using Root Locus Plots 

  

08 

Frequency Domain Analysis 

2 

(7%) 

8.1 Frequency Domain Specifications 

--- 

--- 

8.2 Correlation Between Time and 

Frequency Domain Specifications 

8.3 Ploar Plot 

  

09 

Stability Analysis in Frequency Domain 

6 

(15%) 

9.1 Mapping Contours in the S-Plane 

Polar Plot 

(017072401-Unit-08) 

--- 

9.2 The Nyquist Criterion 

9.3 Relative Stability and the Nyquist 

Criterion 

 9.4 Bode Plot    

  

 

10 

The Design of Control Systems 

5 

(10%) 

10.1 Approaches to System Design 

The Root Locus 

Methods (017072401-

Unit-07) 

 

--- 

10.2 Cascade Compensation 

Networks 

10.3 Phase-Lead Design Using the 

Root Locus 

10.4 Phase-Lag Design Using the 

Root Locus 

 



 

 

Sr 

No. 
Practical Title 

Link to Theory 

Syllabus 

1 Convert given System from State Space to transfer function and Transfer 

function to State Space. 
Unit-3 

2 Simulation study of step and ramp response of First Order System. Unit-5 

3 Simulation study of Step response analysis of Second order System.  Unit-5 

4 Simulation study of system analysis of different cases of damping factor 

(Over Damped, Underdamped etc.) 
Unit-5 

5 Find transfer Function from Poles & Zeros. Find Poles & Zeros from 

transfer Function 
 Unit-6 

6 To sketch Root Locus Plot for different open loop Transfer Functions Unit-7 

7 To plot the Bode Plot for the given System. Unit-8 

8 To sketch Polar Plot for given System. Unit-8 

9 To plot the Nyquist Plot for the given System. Unit-9 



 

 

 

Proposed Theory + Practical Evaluation Scheme by Academicians  

(% Weightage Category Wise and it’s Marks Distribution) 

L : 4 T:  0 P:  2 

Note : In Theory Group, Total 4 Test (T1+T2+T3+T4)  will be conducted for each 

subject.  

Each Test will  be of 25 Marks. 

Each Test Syllabus Weightage: Range should be 20% - 30% 

Group 

(Theory or 

Practical)  

Group 

(Theory or 

Practical)  

Credit 

Total 

Subject 

Credit 

Category 
% 

Weightage 

Marks 

Weightage 

Theory  

4 

5 

MCQ  24% 30 

Theory  Theory Descriptive   0% 0 

Theory  Formulas and Derivation   16% 20 

Theory  Numerical  40% 50 

Expected 

Theory  % 
80% Calculated Theory % 80% 100 

Practical  

1 

Individual Project  0% 0 

Practical  Group Project  6% 30 

Practical  
Internal Practical Evaluation 

(IPE)  
10% 50 

Practical  Viva  4% 20 

Practical  Seminar 0% 0 

Expected 

Practical  % 
20%   Calculated Practical % 20% 100 

Overall % 100%     100% 200 

Course Outcome 

1 Apply systems theory to complex real-world problems in order to obtain models that are expressed 

using differential equations, transfer functions, and open loop and closed loop systems. Predict 

system behavior based on the mathematical model of that system in time domain. 

2 Predict system behavior based on the mathematical model of that system where the model may be 

expressed in time and state space models. Analyze the behavior of open loop and closed loop 

systems in time domain. 

3 Analyze the behavior of closed loop systems using root locus, Routh Hurwitz in time domain. 

4 Analyze stability and feedback characteristics of linear control system. Analyze the behavior of 

closed loop systems using, Bode plot, and Nyquist Criterion in frequency domain. 

Suggested Reference Books 

1 Nagrath & Gopal; Control System Engineering; New Age International Publication 

2 K. Ogata; Modern control system engineering; Pearson Education Asia 

3 R.C. Dorf, R.H. Bishop; Modern control system; Pearson Education Asia 

4 U.A. Patel; Control System Engineering; Mahajan Publication 

5 Noman S. Nise; Control System Engineering; Wiley Publication 



 

 

 

List of Open Source Software/Learning website 

1 https://nptel.ac.in/ 

2 https://www.edx.org/  

3 https://www.coursera.org/  

Practical Project/Hands On Project 

Sr. 

No. List of Practical Projects 

Linked with 

Unit 

1 Design lag compensator using time response analysis and apply using SISO 

tool of Matlab. 
Unit 5,7,10 

2 Design lead compensator using time response analysis and apply using SISO 

tool of Matlab. 
Unit 5,7,10 

3 
Design lag compensator using frequency response analysis & check the 

results using MATLAB. 

Unit 5,8,10 

4 
Design lead compensator using frequency response analysis & check the 

results using MATLAB. 

Unit 5,8,10 

5 
The model is a flat robot that can move or rotate with the help of two wheels, 

similar to a home vacuuming robot. 

All Unit 

https://nptel.ac.in/
https://www.edx.org/learn/matlab
https://www.coursera.org/learn/matlab


LOK JAGRUTI UNIVERSITY (LJU) 

INSTITUTE OF ENGINEERING & TECHNOLOGY 

Department of Computer Engineering (701) 

Bachelor of Technology (B.E.) – Semester – III 

Course Code:  017072402  Teaching Scheme 

Course Name: Fundamentals of Python Programming 
 Lecture 

(L) 

Tutorial 

(T) 

Practical 

(P) 
Credit 

Total 

Hours 

Category of Course: Engineering Science Course (ESC)  
2 0 6 5 20 

Prerequisite Course: Computer Programming using C (017012191)  

 

Syllabus 

Unit 

No. 
Topic Prerequisite Topic Successive Topic 

Teaching 

Hours 

01 

Introduction to Python and Jupyter Notebooks 

1 

(5%) 

1.1 Basic Data Types -integers, Booleans, floats, strings, type() 

function, typecasting 
--- 

--- 

1.2 Declaring and using variables, Comments, Reading input from 

users, printing output --- 

1.3 Arithmetic Operators: +,  -,  *,  /,  **, //,  %  

Logical Operators: and, or, not 

Membership Operators: in, not in 

Assignment Operators:  =, +=, -=, *=, /=, **=, %= 

Comparison Operators: ==, !=, >, <, >=, <= 

Ternary Operators, Operator precedence 

Classification of Operators - 

Arithmetic, Relational, Logical, 

Assignment, 

Increment/Decrement, Bitwise, 

Special, Unary, Binary, and 

Ternary Operators (017012191-

Unit-2.4) 

1.4 Using Interactive Shell, Editing, saving, and running a script ---  

1.5 Jupyter Notebooks: Creating, Opening, Saving and 

Downloading Notebooks, running cells 

---  

 

02 

Conditional Execution and Iterations 

2 

(15%) 
2.1 Control Statements: Simple if, if-else, if-elif-else, Nested if 

--- 

--- 

2.2 Loops: For using range function with else, while loop with else 

2.3 Break, Continue, Pass Statement 

 

03 

Functions, Scoping and Abstraction 

1 

(5%) 

3.1 Declaring, Defining and Invoking a Function, Function 

Specification 

--- 

--- 

3.2 Function arguments: keyword, default, positional, variable-

length 

3.3 Local v/s Global variables 

 

04 

Immutable Data Structures 

2 

(10%) 

4.1 Strings -immutability, declaring, accessing through for loop, 

slicing, concatenation, len, capitalize(), enumerate(), isalnum(), 

isalpha(), islower(), isupper(), lower(), upper(), isnumeric(), find(), 

index(), split(), strip(), removing punctuation using translate(), 

count() 
--- 

--- 

4.2 Tuples -immutability, create, assign, access, del, slicing, 

concatenation, comparing tuples using >, <, ==, count() function 

4.3 Built-in functions -sorted, reversed, min, max  

 

05 

Mutable Data Structures 

4 

(15%) 

5.1 Lists -mutability, declaring, accessing through for loop, 

append(), count(), extend(), index(), insert(), pop(), remove(), 

reverse(), sort() 

--- 

 

5.2 Dictionaries -create, access using for loop, clear(), copy(), 

fromkeys(), get(), has_key(), items(), keys(), update(), values() 

5.3 Sets -declaring, accessing, set(), frozenset(), issubset(), 

issuperset(), union(), intersection(), difference(), 

symmetric_difference(), copy() 

5.4 Lambda functions: Map, Reduce, Filter  

 

06 

Working with Files 

1 

(10%) 

6.1 Working with text files, opening files -open in w, r and a 

modes with open function  

--- 

--- 

6.2 Reading data from files -read(), readline(), readlines(), seek() 

and tell() functions 

6.3 Writing data to files -write(), writelines(), closing files 

 

07 

Modules, Directories 

1 

(5%) 

7.1 Modules and Packages -difference between import and 

from…import 
--- 

--- 

7.2 Python OS Module -getcwd(), chdir(), mkdir(), listdir(), 

remove(), rmdir() 

 



08 

Introduction to Object Oriented Programming and Exception Handling 

2 

(8%) 
8.1 Abstraction & Encapsulation: Defining classes, attributes, 

methods, constructors, destructors, objects, generators 
--- 

--- 

8.2 Exception Handling -try, except, finally, custom exceptions   

 

09 

Advanced OOP Concepts and Introduction to NumPy 

2 

(17%) 

9.1 Polymorphism -Overloading and overriding    

9.2 Inheritance -single, multi-level, Method Resolution Order 

(MRO), Abstract Class 
 

 

9.3 Arrays -Creating a NumPy ndarray Object, 1D, 2D and 3D 

Arrays 
--- 

--- 

9.4 Array Indexing, Slicing, Shape, Reshaping, Iteration 

9.5 Built-in functions -concatenate, array_split, where, sort  

  

10 

Introduction to Matplotlib 

4 

(10%) 

10.1 Basic Methods -Plot() with different markers, colors, and 

linestyles, show() 

Describing the plot -xlabel, ylabel, title with different fonts, colors 

and positions 

Grids and subplots --- 

--- 

10.2 Simple Scatterplots with color, size and alpha 

Simple Bar charts bar() and barh() 

Simple Histogram with hist() 

Simple pie charts with pie along with labelling and coloring 



Sr No. Practical Title Link to Theory Syllabus 

1 Write a Python program to check whether the given no is Armstrong or not using user defined function. Unit-3 

2 Write a python program to implement is Palindrome() function to check given string is palindrome or not. Unit-3 

3 Write a Python program to find reverse of given number using user defined function. Unit-3 

4 Create a Python program to read a text file and do following:  
1. Print no. of lines  
2. Print no. of unique words  
3. Store each word with its occurrence in dictionary. 

Unit-4 

5 Write a python program that reads a text file containing full-name of the employees of a company and then 
from these names it extracts Last-name of employee and stores them in sorted order in new file. Input Text 
file contains names in format: First-name Middle-name Last-name 

Unit-4,  6 

6 Write a python program to read line by line from a given files file1 & file2 and write into file3. Unit-4, 6 

7 Write a Python program which will return the sum of the numbers in the array, returning 0 for an empty array. 

Except the number 13 is very unlucky, so it does not count and number that come immediately after 13 also do 

not count. Example : [1, 2, 3, 4] = 10  

[1, 2, 3, 4, 13] = 10  

[13, 1, 2, 3, 13] = 5 

Unit-5 

8 Write a Python program which takes a list and returns a list with the elements "shifted left by one position" so 

[1, 2, 3] yields [2, 3, 1].  

Example: [1, 2, 3] → [2, 3, 1]  

[11, 12, 13] → [12, 13, 11] 

Unit-5 

9 Write a Python program to create class GTU with attributes like class variable cnt, instance variables x and y, 

instance methods get_value and print_value. 

Unit-8 

10 Create a class Employee with data members: name, department and salary. Create suitable methods for reading 

and printing employee information 

Unit-8 

11 Write a Python program to implement the concept of inheritance. Unit-9 

12 Write a python program to implement Student class which has method to calculate CGPA. Assume suitable 

class variables. 

Unit-8 

13 Write a python program  in  which  Maruti  and  Santro  sub  classes  implement  the  abstract methods of the 

super class Car. 

Unit-9 

14 Create a class student with following member attributes: roll no, name, age and total marks. Create suitable 

methods for reading and printing member variables. Write a python program to overload „==‟ operator to print 

the details of students having same marks. 

Unit-9 

15 Create a bar chart for the following lists: 

x=['one', 'two', 'three', 'four', 'five'] 

y=[5, 24, 35, 67, 12] 

Unit-10 

16 Create a scatterplot for the following data points: 

x = [1, 2, 3, 4] 

y = [4, 1, 3, 6] 

Unit-10 

17 Create a pie chart for the following data:  

[35, 25, 25, 15] 

With the following labels: 

["Apples", "Bananas", "Cherries", "Dates"] 

Unit-10 

18 Explain the use of the following functions with code and output: getcwd(), chdir(), mkdir(), listdir(), remove(), 

rmdir() 

Unit-7 

19 Demonstrate the use of try, except and finally with code. Unit-8 

20 Take three variables and get their values from the user. Without using any sorting functions or Python built-in 

data structures (lists, tuples, dictionaries, etc.), sort these numbers in ascending and descending orders. 

Unit -2 

21 Calculate the number of basic American coins given a value less than 1 dollar. A penny is worth 1 cent, a 

nickel is worth 5 cents, a dime is worth 10 cents, and a 

quarter is worth 25 cents. It takes 100 cents to make 1 dollar. So given an amount less than 1 dollar (if using 

floats, convert to integers for this exercise), calculate the number of each type of coin necessary to achieve the 

amount, maximizing the number of larger denomination coins. For example, given $0.76, or 76 cents, the 

correct output would be “3 quarters and 1 penny.” Output such as “76 pennies” and “2 quarters, 2 dimes, 1 

nickel, and 1 penny” are not acceptable. 

Unit -2 

22 Write a Python program that prompts the user to enter numbers and stops only when the user enters “done”. 

After this, print the average of the numbers and the minimum number and the maximum number from among 

all the numbers entered by the user.  

Note: You are not allowed to use any built-in structures like lists, tuples, etc. or any built-in functions like max, 

min, etc. 

E.g., if the user enters: 3, 4, 1, 6 ,“done” 

The program should print the  

Average: 3.5 

Minimum Number: 1 

Maximum Number: 6 

Unit -2 

23 Write a program to ask the user to input a list of names, in the format “Last Name, First Name,” i.e., last name, 

comma, first name. Write a function that manages the input so that when/if the user types the names in the 

wrong order, i.e., “First Name Last Name,” the error is corrected, and the user is notified. This function should 

also keep track of the number of input mistakes. When the user is done, sort the list, and display the sorted 

names in “Last Name, First Name” order. 

Unit -4 

24 a) Create a function called findchr(), with the following declaration: 

 

def findchr(string, char) 

findchr() will look for character char in string and return the index of the first occurrence of char, or -1 if that 

char is not part of string. You cannot use string.find() or string.index() functions or methods. 

 

Unit -4 



(b) Create another function called rfindchr() that will find the last occurrence of a character in a string. 

Naturally this works similarly to findchr(), but it starts its search from the end of the input string. 

 

(c) Create a third function called subchr() with the following declaration: 

 

def subchr(string, origchar, newchar) 

 

subchr() is similar to findchr() except that whenever origchar is found, it is replaced by newchar. The modified 

string is the return value. Use of any substring or replace built-in string methods is prohibited. 

25 Given an integer value, return a string with the equivalent English text of each digit. For example, an input of 

89 results in “eighty-nine” being returned. Restrict values to be between 0 and 1,000. 

Unit -3 

26 Create a function that will return another string similar to the input string, but with its case inverted. For 

example, input of “Mr. Ed” will result in “mR. eD” as the output string. Note: Use of the built-in swapcase 

function is prohibited. 

Unit -4 

27 Given a list L of size N. You need to count the number of special elements in the given list. 

 

An element is special if removal of that element makes the list balanced. 

 

The list will be balanced if sum of even index elements is equal to the sum of odd index elements. 

 

Example Input 

Input 1: 

 A = [2, 1, 6, 4] 

 

Input 2: 

 A = [5, 5, 2, 5, 8] 

 

Example Output 

Output 1:  

1 

Output 2: 

2 

 

Explanation 1: 

 

After deleting 1 from list : [2,6,4] 

    (2+4) = (6) 

Hence 1 is the only special element, so count is 1 

 

Explanation 2: 

If we delete A[0] or A[1] , list will be balanced 

    (5+5) = (2+8) 

So A[0] and A[1] are special elements, so count is 2. 

Unit -5 

28 You own a pizzeria named Olly‟s Pizzas and want to create a Python program to handle the customers and 

revenue. Create the following classes with the following methods: 

Class Pizza containing 

1. init method: to initialize the size (small, medium, large), toppings (corn, tomato, onion, capsicum, 

mushroom, olives, broccoli), cheese (mozzarella, feta, cheddar). Note: One pizza can have only one 

size but many toppings and cheese.  

2. price method: to calculate the prize of the pizza in the following way: 

small = 50, medium = 100, large = 200 

Each topping costs 20 rupees extra, except broccoli, olives and mushroom, which are exotic and so cost 

50 rupees each. 

Each type of cheese costs an extra 50 rupees.  

 Class Order containing 

1. init method: to initialize the name, customerid of the customer who placed the order 

2. order method: to allow the customer to select pizzas with choice of toppings and cheese 

3. bill method: to generate details about each pizza ordered by the customer and the total cost of the order.  

Note: A customer can get multiple pizzas in one order. 

 

Create appropriate objects of these classes. 

 

 

Unit -8 

29 Create a class called StackQueue that mimics the behaviour of both, a stack and a queue. 

It should contain the following methods: 

init() to initialize the StackQueue list holding the values  

shift() returns the first element and removes it from the list 

unshift() “pushes” a new element to the front or head of the list 

push() adds a new element to the end of a list 

pop() returns the last element and removes it from the list 

display() returns the contents of the list 

Generate custom exceptions for both shift and pop methods if there are no elements left in the list to remove. 

 

Create an object of this class and show its operation with correct output. 

Unit -7, 8 

30 Write a “pager” program. Your solution should prompt for a filename, and display the text file 25 lines at a 

time, pausing each time to ask the user to enter the word “continue”, in order to show the next 25 lines or enter 

the word “stop” to close the file. 

Unit -6 

31 Define a class called Fraction. This class is used to represent a ratio of two integers. Create init, and display 

methods. Include an additional method, equals, that takes as input another Fraction and returns true if the two 

fractions are identical and false if they are not. Throw a custom exception if someone tries to create a fraction 

Unit -7,8 



 

Major Components/ Equipment 

Sr. No. Component/Equipment 

1 Computer 

2 Jupyter Notebook  

 

 

Proposed Theory + Practical Evaluation Scheme by Academicians  

(% Weightage Category Wise and it’s Marks Distribution) 

L : 2 T:  0 P:  6 

Note : In Theory Group, Total 4 Test (T1+T2+T3+T4)  will be conducted for each subject.  

Each Test will  be of 25 Marks. 

Each Test Syllabus Weightage: Range should be 20% - 30% 

Group (Theory or 

Practical)  

Group (Theory or 

Practical)  Credit 

Total 

Subject 

Credit 

Category % Weightage Marks Weightage 

where the denominator is zero. 

32 Write a program by creating an 'Employee' class having the following methods and print the final salary.  

1 - getInfo() which takes the salary, number of hours of work per day of employee as parameter 

2   -   AddSal()   which   adds   $10   to   salary   of   the   employee   if   it   is   less   than   $500. 

3 - AddWork() which adds $5 to salary of employee if the number of hours of work perday is more than 6 

hours. 

Unit -8 

33 Write a program to compare two text files. If they are different, positions in the files where the first difference 

occurs. Throw custom exceptions if either of the files does not exist. Also throw a custom exception if both 

files do not have the same content. 

Unit -6 

34 Create a class called 'Matrix' containing constructor that initializes the number of rows and number of columns 

of a new Matrix object.  

 

The Matrix class has methods for each of the following: 

1 - get the number of rows 

2 - get the number of columns 

3 - set the elements of the matrix at given position (i,j) 

4 - adding two matrices. If the matrices are not addable, "Matrices cannot be added" will be displayed. 

(Overload the addition operator to perform this) 

5 - multiplying the two matrices.  If the matrices cannot be multiplied, "Matrices cannot be multiplied" will be 

displayed. (Overload the multiplication operator to perform this) 

1 mark for creating appropriate objects of this class and demonstrating all the methods with correct output. 

Unit -9 

35 Write python code to replicate the following pie chart: 

 

For labels: A, B, C, D, E, F and their values: 5,8,9,10,4,7 respectively and their colors blue, green, red, cyan, 

magenta and yellow respectively. 

 

 

Unit -10 

36 Create a Point class that consists of an ordered pair (x, y) representing a point‟s location on the X and 

Y axes. X and Y coordinates are passed to the constructor on instantiation and default to the origin 

(0,0) for any missing coordinate.  

 Overload the + operator to return the sum of two points as another point by adding X and Y 

coordinates of both points respectively. 

 Create a method to calculate the slope of line between two points. Formula: 

 

Unit -8 

37 You need to create the foundations of an e-commerce engine for a B2C (business-to-consumer) 

retailer. You need to have a class for a customer called User, a class for items in inventory called Item, 

and a shopping cart class called Cart. Items go in Carts, and Users can have multiple Carts. Also, 

multiple items can go into Carts, including more than one of any single item. 

Write a program for the above scenario and demonstrate how it works by creating various objects of 

all classes created. 

Unit -8 



Theory  

2 

5 

MCQ  18% 45 

Theory  Theory Descriptive (Mainly Programming) 22% 55 

Theory  Formulas and Derivation   0% 0 

Theory  Numerical  0% 0 

Expected Theory  % 40% Calculated Theory % 40% 100 

Practical  

3 

Individual Project  13% 25 

Practical  Group Project  13% 25 

Practical  Internal Practical Evaluation (IPE)  35% 50 

Practical  Viva  0% 0 

Practical  Seminar 0% 0 

Expected Practical  % 60%   Calculated Practical % 60% 100 

Overall % 100%     100% 200 

 

Course Outcome 

1 Students will be able to proficiently write, execute, and debug Python programs using Jupyter Notebooks, utilizing conditional statements, loops, 

functions, and proper scoping to solve complex problems efficiently. 

2 Students will be able to effectively utilize and differentiate between immutable and mutable data structures in Python to manage and manipulate data 

efficiently. 

3 Students will be able to manage files, utilize modules and directories, and apply object-oriented programming principles and exception handling to 

develop robust Python applications. 

4 Students will be able to implement advanced object-oriented programming techniques, perform numerical analysis with NumPy, and generate data 

visualizations using Matplotlib in Python. 

Suggested Reference Books 

1 John V Guttag; Introduction to Computation and Programming Using Python; Prentice Hall 

2 Wesley Chun; Core Python Programming; Prentice Hall 

3 Kenneth A. Lambert; Fundamentals of Python – First Programs; CENGAGE Publication 

4 Robert Johansson; Numerical Python: Scientific Computing and Data Science Applications with Numpy, SciPy and Matplotlib; Apress 

5 R. Nageswara Rao; Core Python Programming; dreamtech press 

 

 

 

Practical Project/Hands on Project 

Sr. 

No. 
Project List Linked with Unit 

1 

Hotel management system : Listed below are some of the important functions  

dashboard() – This function displays the menu or welcome screen to perform different hotel booking  activities 

mentioned below. 

new_acc() – This function creates a new customer account. It asks for some personal and banking details of the customer 

such as name, date of birth, citizenship number, address and phone number. 

room_type() – This function allows the user to select the categories of the room ie normal or executive with the option of 

Ac room or non ac room. 

check_availability() – This functionality allows the user to check the number of room vacant prior booking.  

book_room() – This function allows the user  to book the selected room. 

search_facilities() – With this function, if the user selects the executive room than user can search for the extra facilities 

provided like games, swimming, food service in rooms while booking. 
payment() – This function allows making payment of booked room based on number of days the room is occupied via online 
method option or at the checkout time. 

All Units 

2 

It is required to maintain and process the status of total 9 resources. The status value is to be stored in an integer array of 

dimension 3x3. The valid status of a resource can be one of the 3 followings:  

free: indicated by integer value 0 

occupied: indicated by integer value 1 

inaccessible: indicated by integer value 2 

Declare a class called ResourcesStatus, having data member called statusRef, referring to a two dimensional array (3x3) of 

integers to be used to refer to the above mentioned status values. 

Define a member method called processStausCount that counts and displays total number of free resources, total number 

of occupied resources and total number of inaccessible resources. The exception to be raised and handled if total number 

of occupied resources exceeds total number of free resources. The handler marks status of all inaccessible resources as 

free. 

All Units 

List of Open Source Software/Learning website 

1 https://docs.python.org/3/tutorial/ 

2 https://numpy.org/doc/stable/ 

3 https://matplotlib.org/stable/index.html 

4 https://www.w3schools.com/python/ 

5 https://www.coursera.org/specializations/python 

https://www.codewithc.com/customer-billing-system-project-in-c/
https://www.codewithc.com/mini-project-in-c-phonebook/


Accept initial status values from user and initialize the array. Raise and handle user defined exception if invalid status value given. 

3 Retail Management System is a simple console-based application. In this project, you can manage a typical „grocery‟ 

department store. You can add goods, edit goods, search, delete and display the goods. 

 

Record the information (rate, quantity, name and code) of the added goods. You can search the goods by rate, code or 

quantity. And, similar goes for display; you can display the items by quantity, rate or code. 

All Units 

4 Contact Book System, you can manage all contacts. Here, you can add records with name, phone number and the email 

address. You can view, modify, search and delete existing records. 

All data added or modified are recorded using and functions and stored I the database 

Add new contact: add new data with name, phone number and email address 

View list of contacts – lists all contacts available in the database. 

Modify contact – edit the added contact; name, phone number and/or email address can be edited 

Search specific contact – search for a particular contact/updated contact  

Delete contact – removes contact permanently  

All Units 

5 

 

Create a two player Rock, Paper, Scissors game using Python. 

Rules: Rock wins against scissors; paper wins against rock; and scissors wins against paper.  
All Units 

 



Course Code: 017073401 

Course Name: 
Electromagnetic 

Theory 

Category of Course: 
Professional Core 

Course (PCC) 

Prerequisite Course: --- 

 

Teaching Scheme 

Lecture 

(L) 

Tutorial 

(T) 

Practical 

(P) 
Credit 

Total 

Hours 

4 1 0 5 40 

 

 

Department of Electronics and Communication Engineering 

Bachelor of Engineering (B.E) – Semester - IV 

 

 

Syllabus 

 

Unit 

No. 

 
Topic 

 
Prerequisite Topic 

Successive 

Topic 

Teach 

ing 

Hour 

s 

 

 

 

 
01 

Review of Vector Calculus  

 

 
4 

(10%) 

1.1 Fundamentals of Integration and 
Differentiation --- 

--- 

1.1 Dot and Cross Product 
 

Vector and its properties 

(017071191 

– Unit-9.1) 

--- 

 
1.2 Coordinate System: Rectangular, 

Cylindrical, Spherical 

Antenna 
Parameters 

(017073503 

– Unit-1.2) 

1.3 Transformation of Vectors --- --- 

 

 

 

 

 

02 

Coulomb’s Law, Electric Field Intensity and Electric Flux Density  

 

 

 
5 

(15%) 

2.1 Experimental Law of Coulomb 
 

Coordinate System 

(017073401– Unit-1.2), 

Double integration in 

polar 

coordinates(017071191- 

Unit-7.3) 

--- 

2.2 Electric   Field   Intensity   due   to 
System of Charges 

Oscillating 
Electric Dipole, 

Radiation   From 

Quarter  Wave 

Monopole    and 

Half  Wave 

Dipoles 

(017073503 

– Unit-2.1, 2.2) 

2.3 Electric   Field   Intensity   due   to 
Infinite Line Charge 

2.4 Electric   Field   Intensity   due   to 
Circular Ring 

2.5 Electric   Field   Intensity   due   to 
Infinite Sheet Charge 

2.6 Electric Flux Density 
Concept of Electric Field 
Intensity (017073401– 

Unit-2.1 ) 

 

 

 

03 

Gauss Law, Divergence Theorem and Potential  

 
 

5 

(15%) 

3.1 Gauss Law applied to Differential 
Volume Element 

Electric Field Intensity 
and Electric Flux 

Density (017073401– 
Unit-2.2, 2.6) 

Basics of Loop 
Antenna(0170735 

03 
– Unit-3.1) 

3.2 Divergence Theorem 
3.3 Potential due to System of Charges 

3.4 Concept of Potential Gradient 
Coordinate System 

(017073401– Unit-1.2) 
Loop Antenna 

Parameters(0170 

73503 

– Unit-3.2) 
3.5 Electric Dipole 

Line integral 
(017071191 

LOK JAGRUTI UNIVERSITY (LJU) 

INSTITUTE OF ENGINEERING & TECHNOLOGY 



  – Unit-10.1), Potential 

Gradient (017073401– 
Unit-3.4) 

  

 

 
 

04 

Conductors, Dielectric and Capacitance  
 

3 

(5%) 

4.1 Continuity Equation of Current  

--- 

--- 

4.2 Boundary Conditions of Perfect 

Dielectric and Conductors 

Modes of 
Propagation(0170 

73503 
– Unit-10.1) 

4.3 Parallel Plate Capacitance --- --- 

 

 

 

 
05 

Poisson and Laplace’s Equations  

 

 
3 

(5%) 

5.1 Poisson and Laplace’s Equation First and higher order 
partial derivatives 

(017071191 

– Unit-5.4), Potential 

Gradient (017073401 – 
Unit-3.4) 

--- 

 

5.2 Uniqueness Theorem 

--- 

5.3 Example of Solution of Laplace’s 

Equation 

Poisson and Laplace 
Equation (017073401– 

Unit-5.1) 

--- 

 

 

 

 

 

 

 

 

 

 
 

06 

Steady Magnetic Field  

 

 

 

 

 

 

 

 

 
5 

(15%) 

6.1 Bio- Savart Law --- --- 

 

 

 

6.2 Magnetic Field Intensity 

 

 

 

--- 

Oscillating 
Electric Dipole, 

Radiation From 

Quarter Wave 

Monopole and 

Half Wave 

Dipoles 

(017073503 
– Unit-2.1, 2.2) 

6.3 Ampere’s Circuital Law & 
Applications 

Magnetic Field Intensity 
(017073401– Unit-6.2) 

--- 

6.4 Curl of Vector Coordinate System 
(017073401– Unit-1.2) 

--- 

6.5 Stroke’s Theorem --- 

 

 

 

6.6 Magnetic Flux Density and Potential 

 

 

 
Magnetic Field Intensity 

(017073401 – Unit-6.2) 

Oscillating 
Electric Dipole, 

Radiation From 

Quarter Wave 

Monopole and 

Half Wave 

Dipoles 

(017073503 
– Unit-2.1, 2.2) 

 

 

07 

Magnetic Forces, Materials and Inductance  

 
4 

(10%) 

7.1 Lorentz Force Equation Magnetic Field Intensity 
(017073401 – Unit-6.2) , 

Electric Field Intensity 

(017073401 – Unit-2.2) 

--- 

7.2 Force on Differential Current 
Element 

--- 

7.3 Different Magnetic Materials --- 

7.4 Inductance and Mutual Inductance --- --- 

08 Time Varying Field and Maxwell’s Equation 4 



 8.1 Faraday’s Law 
Gauss Law, Divergence 

Theorem (017073401– 

Unit-3.1,3.2) 

Curl and Stroke’s 

Theorem (017073401– 

Unit-6.4, 6.6) 

Definition and 

Functions of 

Antenna(0170735 

03 

– Unit-1.1) 

(10%) 
8.2 Displacement Current 

8.3 Maxwell’s Equation in Point Form 

and Integral Form 

8.4 Retarded Potential --- 

 

 

09 

Plane Wave at Boundaries and in Dispersive Media  

 
3 

(6%) 

9.1 Reflection of Uniform Plane Wave at 
Normal Incidence --- 

Modes of 
Propagation(0170 

73503 

– Unit-10.1) 
9.2 Wave Refection From Multiple 
Dielectric Boundary Conditions for 

Perfect Dielectric 

(017073401– Unit-4.2) 
9.3 Plane Wave Reflection at Oblique 
Incidence Angle 

 

 

 

 

10 

Uniform Plane Wave  

 

 

 
4 

(9%) 

10.1 Wave Propagation in Free Space 
and Dielectric --- 

--- 

 

10.2 Poynting Theorem and Power 

Consideration 

Electric Field Intensity 
(017073401– Unit-2.2) 

Magnetic Field Intensity 

(017073401– Unit-6.2) 

--- 

10.3 Instantaneous , Average and 

Complex Pointing Vector 

Concept of Poynting 
Theorem (017073401– 

Unit-10.1) 

--- 

10.4 Skin Depth --- --- 

 

 
 

Practical Project/Hands On Project 

Sr. 

No. 

 

List of Practical Projects 

Linked with 

Unit 

1 To Design MATLAB Program for Vector Calculus All Units 

2 
To Design MATLAB Program for finding Electric Field Intensity due to Line 

Charge 

Unit 1, 2 

3 To Design Program for Divergence of Electric Field Unit 1, 3 

4 To Design Field Program for Curl of Magnetic Field Unit 6 

5 To Design Field Program for Gradient Operation Unit 3 

 

 

Proposed Theory + Practical Evaluation Scheme by Academicians 

(% Weightage Category Wise and it’s Marks Distribution) 

L : 4 T: 1 P: 0 

Note : In Theory Group, Total 4 Test (T1+T2+T3+T4) will be conducted for each 

subject. 

Each Test will be of 25 Marks. 
Each Test Syllabus Weightage: Range should be 20% - 30% 

Group (Theory or 

Practical) 

Group 

(Theory or 

Total 

Subject 

Credit 

 

Category 
% 

Weightage 

Marks 

Weightage 



 Practical) 

Credit 

    

 
Theory 

 
4 

 

 

 

 

5 

MCQ 10% 12 

Theory Descriptive 10% 12 

Formulas and Derivation 30% 38 

Numerical 30% 38 

Expected Theory 
% 

80% Calculated Theory % 80% 100 

 
 

Tutorial 

 
 

1 

Viva 10% 25 

Assignments 10% 25 

Expected Tutorial 
% 

20% 
 

Calculated Practical % 20% 50 

Overall % 100%   100% 150 
 

 

Course Outcome 

1 Learn the Basic Vector calculus, physical interpretation and application of Divergence, Curl and 

Gradient, different types of coordinate system, application of Coulomb’s Law and Electric field. 

2 Learn and analyze Gauss’s Law, Divergence theorem, Electric Potentials and Electric field with 

their behavior in different media, Poisson’s and Laplace Equations 

3 Analyze Bio Savart Law and Ampere’s circuital Law, Stroke’s theorem, concepts of Magnetic 

field, Magnetic flux density and Magnetic material 

4 Describe and analyze Maxwell's equation in different forms and different media, Electromagnetic 

wave propagation in free-space, dielectrics and conductors, Poynting theorem. 

Suggested Reference Books 

1 William Hayt, J A Buck, Engineering Electromagnetic, MGH 

2 Matthew N. O. Sadiku, Principle of Electromagnetics, Oxford International 

3 Electronic Communication Systems, 3rd Edition By: George Kenedy Publication: Tata McGraw 

Hill 

4 E.C. Jordan & K.G. Balmain, Electromagnetic waves & Radiating Systems, Prentice Hall, India 

5 Narayana Rao, N: Engineering Electromagnetics, Prentice Hall 

List of Open Source Software/Learning website 

1 https://nptel.ac.in/courses/ 

2 https://www.mathworks.com 

https://nptel.ac.in/courses/
http://www.mathworks.com/
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