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COURSE DESCRIPTION

Program Fire Technology and Safety, Mechatronics, Tool & Die Engineering, Wood and Paper
Technology

Course Title Fundamentals of Electrical and Electronics Engineering

Course Code 2131 Semester II

Type of Course Theory Contact Hours 60

Teaching Scheme
(L: T:P:R) 4:0:0:0 Credits 4

CIE Marks 40 ESE Marks 60

Introduction

The Fundamentals of Electrical and Electronics Engineering course provides diploma students with basic knowledge of electrical and
electronic principles required for engineering practice. The course introduces fundamental concepts of electrical circuits, domestic electrical
supply systems, safety practices, and energy utilization. It also familiarizes students with passive and active electronic components,
semiconductor devices, and basic digital electronics concepts such as number systems and logic gates. By integrating theory with practical
relevance, the course supports foundational learning, skill development, and interdisciplinary understanding.

Course Objectives

1 To provide fundamental knowledge of electrical engineering concepts and basic circuit laws for understanding simple electrical systems.

2 To familiarize students with domestic electrical supply systems, wiring practices, safety measures, and energy utilization in everyday
applications.

3 To enable students to identify and understand passive and active electronic components and their role in basic electronic circuits.

4 To introduce the basics of digital electronics, including number systems and logic gates, for developing foundational analytical and
problem-solving skills.

Course Pre-requisite

Topic Course code Course Title Semester

Fundamental of Mathematics 1002 Fundamentals of Engineering Mathematics I

Basic knowledge in Physics 2002B Engineering Physics for Applied Electrical Technology and Computing I

Course Outcome

CO Course Outcome Blooms Taxonomy
Level

CO1 Apply fundamental electrical concepts and basic circuit laws to study simple DC and AC electrical circuits Apply

CO2 Use the knowledge of domestic electrical supply systems, wiring practices, safety devices, and energy
utilization to study household electrical installations. Apply

CO3 Illustrate the principles of passive and active electronic components to study basic electronic circuits and
devices. Apply

CO4 Understand the fundamentals of digital electronics, including number systems, number conversions, and
basic logic gates. Understand

CO-PO mapping

COURSE ARTICULATION MATRIX

Course Outcomes
PROGRAM OUTCOMES

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11

CO1 3 2 2 2 3 - - - - - -

CO2 3 2 2 2 3 2 - - - - -

CO3 3 2 2 2 3 - - - - - -

CO4 2 2 - - 2 - - - - - -

Total 11 8 6 6 11 2 - - - - -

Correlation Level 2.67 2 2 2 2.67 2 - - - - -

Legends: 1 - Low; 2 - Medium; 3 - High; No Correlation - “-”

Teaching and Assessment Scheme
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Teaching Scheme/Week Self-learning
(SS)/Week

Total
Hours/Semester

Credits
C

Examination Scheme

Theory Practical
Total

L T P S CIE ESE Total CIE ESE Total

4 0 0 0 6 60 4 40 60 100 0 0 0 100

L: Lecture (One unit is of one-hour duration with one credit), T: Tutorial (One unit is of one-hour duration with one credit), P: Practical (One
unit is of one-hour duration with 0.5 credit), S: Project (One unit is of one-hour duration with 0.5 credit) SS: Self-Learning, CIE: Continuous
Internal Evaluation, ESE: End Semester Examination

Syllabus – Major Topics

Module Title Major Topics
Instructional

Hours

L T

Module I Fundamental Laws in
Electrical Engineering

Introduction to electricity - Definition of Current , Voltage and Resistance -
Concept of AC and DC - Ohm’s Law - Law of resistance, Combination of
Resistances - Voltage Division and Current Division Rules - Faraday’s laws of
electromagnetic induction - Generation of AC Voltage - Sinusoidal waveform
representation and its parameters

15 0

Module II Domestic electrical supply
system and Energy Utilization

Basic terms in electrical circuits - Structure of a domestic electrical supply
system - Protection Devices - Earthing - Electrical Safety and Electrical
shock- Wiring in residential buildings - Electrical Energy consumption

15 0

Module III Passive Electronic
components

Evolution of electronics - Resistor - Colour coding of resistors - Capacitors -
Number coding of capacitors - Inductor - Transformer 15 0

Module IV
Semi-conductor Electronics
and Digital Electronics
Fundamentals

PN Junction Diode - Rectifier Circuits - Bipolar Junction Transistor(BJT)-
Introduction to Digital Electronics- - Number Systems - Logic Gates - Recent
Trends in Electronics.

15 0

Detailed Syllabus

Subtopic Student Learning Outcome
Mode of
delivery

(L/T)
Mapped

CO
Taxonomy

Level
Instructional

Hours

Module I

Introduction to electricity Describe the key milestones in the discovery of
electricity. L CO1 Remember 1

Definition of Current,
Voltage and Resistance

Define electric current, voltage, and resistance using
appropriate terminology, SI Units and Equations. L CO1 Remember 1

Concept of AC and DC
Discuss the concept of alternating current and direct
current, waveform representations.
List common sources and applications of AC and DC.

L CO1 Understand 1

Ohm’s Law State Ohm’s Law and apply it to determine voltage,
current, or resistance in simple circuits. L CO1 Apply 1.5

Law of Resistance
State the law of resistance and explain how resistance
depends on the length, area, and material of a
conductor.

L CO1 Apply 0.5

Combination of
resistance

Calculate the equivalent resistance of series, parallel,
and series–parallel resistor networks. L CO1 Apply 3

Voltage Division and
Current Division Rules

State and apply the voltage division rule to find voltage
drops across resistors in series circuits.
State and apply the current division rule to calculate
branch currents in parallel circuits.

L CO1 Apply 3

Faraday’s laws of
electromagnetic
induction

State Faraday’s two laws of electromagnetic induction. L CO1 Understand 1

Generation of ac voltage.
Explain the principle of AC voltage generation and the
significance of Fleming’s Right-Hand Rule and Lenz’s
Law..

L CO1 Understand 2

Sinusoidal Waveform
representation and its
parameters

Represent a sinusoidal waveform using graphical and
mathematical forms.
Define Amplitude, Frequency,Time period, Angular
velocity, Instantaneous value, Maximum value, RMS
Value of a sinusoidal waveform.

L CO1 Understand 1

Module II



Diploma Curriculum Revision 2026 2131 Page #3

Basic terms in electrical
circuits

Discuss electrical terms such as circuit, load, phase,
neutral, and earth using appropriate electrical
terminology, and explain the basic concepts of single-
phase and three-phase power supply.

L CO2 Understand 2

Structure of a domestic
electrical supply system

Describe the structure and main components of a
domestic electrical supply system, including the service
connection, energy meter, and main switch.

L CO2 Understand 2

Protection Devices
Identify and explain the function of fuses (rewirable and
cartridge), miniature circuit breakers, earth leakage
circuit breakers, and the neutral link.

L CO2 Remember 3

Earthing
Explain the need for earthing, describe the types of
earthing (plate and pipe), and identify earthing
materials such as earth wire and earth electrode.

L CO2 Understand 2

Electrical Safety and
Electrical shock

Explain the importance of electrical safety in workplaces
and daily life, and describe the causes, effects, and
prevention of electrical shock.

L CO2 Understand 1

Wiring in residential
buildings

Describe different types of wiring systems such as cleat
wiring, batten wiring, casing and capping wiring, and
conduit wiring (open and concealed), and list the
various wiring materials used.

L CO2 Remember 2

Electrical Energy
consumption

Define electrical energy along with its basic and
commercial units.
Calculate electrical energy consumption to estimate
monthly electricity bills.

L CO2 Apply 3

Module III

Evolution of electronics

Describe the evolution of electronics from vacuum
tubes to semiconductor devices -diodes and transistors,
integrated circuits, and VLSI technology.
Differentiate passive and active electronic components -
examples

L CO3 Understand 1

Resistor

Define resistance, draw the symbol.
Describe the function and specifications -Nominal Value,
Tolerance, Power Rating.
List various types of Resistors (Fixed resistors, Variable
and Special purpose resistors )

L CO3 Understand 2

Colour Coding of resistors Find the resistance value using colour code. L CO3 Understand 2

Capacitors

Define capacitance, draw the symbol, and describe the
function and specifications (Nominal Value, Voltage
Rating, Current Rating and Power Rating) of the
capacitors.
List various types of capacitors (Fixed resistors, Variable
and Special purpose capacitors)

L CO3 Understand 2

Number Coding of
Capacitors Find the capacitor value using number code. L CO3 Apply 2

Inductor

Define Inductance, draw the symbol, describe the
function and specifications (Nominal Value, Voltage
Rating, Current Rating and Power Rating) of inductors.
Explain concept of various types (Air core, Iron core,
Ferrite core inductor)

L CO3 Understand 3

Transformer

Define electromagnetic induction and explain the basic
concepts of self-induction and mutual induction.
Draw the structure and explain the principle of
operation of a transformer.
Differentiate step-up and step-down transformers

L CO3 Understand 3

Module IV

PN junction Diode
Draw the symbol and structure of a PN junction diode
Explain forward and reverse biasing circuits.
List different types of diodes.

L CO4 Understand 2

Rectifier circuits
Draw the circuit diagram, explain the working principle
and waveforms of half-wave, full-wave centre-tapped,
and full-wave bridge rectifiers.

L CO4 Understand 3

Bipolar Junction
Transistor (BJT)

Draw the symbols of NPN and PNP transistors and
explain the working of the transistor using its internal
diagram.
List the application of Transistors

L CO4 Understand 2
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Introduction to Digital
Electronics

Describe the basic concept, advantages and
applications of digital electronics L CO4 Understand 1

Number Systems
Recognize various number systems (Decimal, Binary,
Octal, Hexadecimal) and apply conversion methods
(binary to decimal, decimal to binary, Hex to decimal,
decimal to Hex, binary to hex, Hex to binary)

L CO4 Apply 4

Logic gates
Draw the symbol, write the Truth table and Logic
Equation of different logic gates such NOT, AND, OR,
ExOR, NAND, NOR and ExNOR.
List the applications of logic gates.

L CO4 Remember 2

Recent trends in
Electronics

Explain the basic concepts of Internet of Things (IoT)
and Artificial Intelligence. L CO4 Understand 1

Suggested Student Activities for Self-Learning

Week Self-Learning description Hours

Module I

1 Notice any extension boards or multi-plug adapters used in your home. Sketch one and explain why all devices connected to
it receive the same voltage. 6

2 Draw a series circuit with three resistors and source. Assume suitable resistor values and calculate the voltage across each
resistor using the voltage division rule. 6

3 Observe the household appliances used in your home. Prepare a list indicating whether each appliance operates on AC or
DC, and also identify its power rating. 6

4 Explore Fleming’s Left-Hand Rule and prepare a short note on what it helps to determine, the significance of each finger, and
list the equipment where it is practically applied. 6

Module II

5 Explore Fleming’s Left-Hand Rule and prepare a short note on what it helps to determine, the significance of each finger, and
list the equipment where it is practically applied. 6

6 List the electrical safety measures used in your home. 6

7 Prepare a list of major electrical equipment used in your home. Identify their power ratings and estimate the monthly
electricity bill based on their usage. 6

Module III

8 Select any five standard resistors and identify its nominal value and tolerance from the colour code. 6

9 Select any three standard capacitors and identify its nominal value from the number code. 6

10 Find out the type of capacitor used in the ceiling fan in your home. Describe its roles in the operation of the fan. 6

11 Explain how the principle of electromagnetic induction is used in induction cooker. 6

Module IV

12 Prepare a list of various types of diodes and prepare a table showing their basic features and typical uses. 6

13 Open a faulty electronic equipment in your home and prepare a list showing the types of components present in it. 6

14 Choose any three-digit decimal number and convert it into binary, octal, and hexadecimal number systems. 6

15 Search for a new electronic product released in the last few months and write its main features and technology used. 6

Total Self-Learning hours 90

Learning Resources

TEXT BOOK

Sl.
No. Title Author Publication

1 Textbook of Electrical Technology: Part 1 - Basic Electrical
Engineering in S. I. Units

B. L. Thereja and A. K.
Thereja S. Chand Publication

2 Electronic Devices and Circuits J B Gupta Katson Books

REFERENCE

Sl.
No. Title Author Publication

1 Basic Electronics and Linear Circuits, N.N. Bhargava, D.C.
Kulshreshtha, S.C. Gupta Tata McGraw Hill Education
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2 Fundamentals of Digital Circuits A. Anand Kumar Prentice Hall India Pvt. Ltd.

WEB RESOURCES

Sl.
No. URL Modules Covered

1 NPTEL - Basic Electrical Technology
https://nptel.ac.in/courses/108108076 I & II

2 NPTEL - Fundamentals of Electrical Engineering
https://nptel.ac.in/courses/108105112 I & II

3 NPTEL-Basic Electronic Course:
https://nptel.ac.in/courses/122106025 III

4 NPTEL-Digital Electronic Circuits
https://nptel.ac.in/courses/108105132 IV

Assessment Methodology – Theory

Mode Attendance

CA1 CA2 CA3 CA4 CA5 CA6 ESE

Self-learning
activities

(Module 1)

Self-learning
activities

(Module 2)

Self-learning
activities

(Module 3)

Self-learning
activities

(Module 4)

Series
Exam

(2 modules)

Series
Exam

(2 modules)

Written
Exam

(theory)

Duration 2 hours 2 hours 2.5 hours

Exam mark 15 15 15 15 50 50 60

Converted to 20 20

Marks 5 15 20 60

Total 40 60

Tentative
schedule

End of
semester By 4th week By 7th week By 11th week By 14th week 8th week 15th week End of

semester

Series Examination Pattern- Theory

Time Module
(Series 1/ Series 2) Part A Marks Part B Marks Part C

(With choice) Marks Total

2 hours

Any two modules 2 1 3 3 2 7 25

Any two modules 2 1 3 3 2 7 25

Number 4 6 4 50

End Semester Examination Pattern of Question Paper - Theory

Duration Module

TYPE OF QUESTIONS

Part A
(2 Questions from each module)

Part B
2 out of 3 questions from each module)

Part C
(1 set questions with choice from each module)

Total Marks
No. of Questions Marks

(1 mark each) No. of Questions Marks
(3 marks each) No. of Questions Marks

(7 marks each)

2.5 hours

1 2 2 3 6 1 set 7 15

2 2 2 3 6 1 set 7 15

3 2 2 3 6 1 set 7 15

4 2 2 3 6 1 set 7 15

8 8 12 24 4 sets 28 60


