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COURSE DESCRIPTION

Program Electrical & Electronics Engineering, Electrical Engineering, Electrical Engineering &
Electric Vehicles Technology

Course Title Elementary Concepts of Electrical & Electronics Engineering

Course Code 2031 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

This course introduces the basic principles of electrical and electronic engineering, covering electrical energy and its efficient utilization,
applications of electrical energy, fundamentals of magnetism and magnetic circuits, and basic transistor operation. It provides a strong
foundation for understanding and applying core electrical and electronics concepts in practical engineering situations.

Course Objectives

1 To provide knowledge on electrical energy, power, energy consumption, electricity billing, and energy conservation in domestic
applications.

2 To introduce the principles and applications of electrical energy conversion into light, heat, chemical and mechanical forms using
commonly used electrical devices.

3 To impart fundamental knowledge of magnetic principles, magnetic materials and magnetic circuits, and to enable analysis of
magnetization characteristics relevant to electrical engineering applications.

4 To enable students to understand the operating principles, characteristics, configurations, and biasing methods of bipolar junction
transistors.

Course Pre-requisite

Topic Course code Course Title Semester

Basic knowledge in mathematics 1002 Fundamentals of Engineering Mathematics I

Basic terms in electricity 1031 Basics of Electrical and Electronics Engineering I

Transistors 1031 Basics of Electrical and Electronics Engineering

Course Outcome

CO Course Outcome Blooms Taxonomy
Level

CO1 Apply standard energy efficiency criteria to choose suitable household electrical appliances for energy
conservation. Apply

CO2 Explain the working principles of electrical devices that convert electrical energy into light, heat, chemical,
and mechanical energy for domestic and industrial applications. Understand

CO3 Apply the principles of magnetism to solve problems related to magnetic materials, series and parallel
magnetic circuits, and magnetization characteristics. Apply

CO4 Compute the resistance values of BJT biasing circuits for a given operating point. Apply

CO-PO mapping

COURSE ARTICULATION MATRIX

Course Outcomes
PROGRAM OUTCOMES

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11

CO1 3 - 3 1 - - - -

CO2 3 - 2 - - - - -

CO3 3 2 - - - - - -

CO4 3 2 - - - - - -

Total 12 4 5 - - - - -

Correlation Level 3 2 2.- - - - - -

Legends: 1 - Low; 2 - Medium; 3 - High; No Correlation - “-”
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Teaching and Assessment Scheme

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 Electrical energy consumption
and conservation

Electrical energy and power - Electrical energy consumption - Electrical
energy conservation 15 0

Module II Applications of electrical
energy

Electrical energy to light energy - Electrical energy to heat energy -
Electrical energy to chemical energy - Electrical energy to mechanical
energy

15 0

Module III Magnetism Fundamentals of magnetism - Magnetic materials - Magnetic circuits -
Magnetization characteristics 15 0

Module IV Bipolar junction transistor Transistor operation - Transistor characteristics - Transistor configurations
- Transistor biasing 15 0

Detailed Syllabus

Subtopic Student Learning Outcome
Mode of
delivery

(L/T)
Mapped

CO Taxonomy Level Instructional
Hours

Module I

Electrical energy and power –
definition and units Define electrical energy and power L CO1 Remember 10 min

Electrical energy and power –
definition and units State the units of electrical energy and power L CO1 Remember 5 min

Relation between power,
energy and time

Explain the relationship between electrical
power, energy and time L CO1 Understand 45 min

Problems on power and energy Solve numerical problems related to electrical
power and energy L CO1 Apply 3

Energy consumption – daily
and monthly

Calculate daily and monthly electrical energy
consumption L CO1 Apply 3

Electricity bill calculation Calculate domestic electricity charges using
tariff details L CO1 Apply 3

Energy conservation –
importance Explain the importance of energy conservation L CO1 Understand 1

Energy conservation tips for
domestic buildings and
appliances

Explain energy conservation practices for
domestic buildings and appliances L CO1 Understand 1

Energy-efficient operation of
refrigerator, television and
lighting

Explain energy-efficient usage of common
household electrical appliances L CO1 Understand 1

BEE star rating Interpret BEE star ratings for electrical
appliances L CO1 Understand 1

Selection of energy-efficient
home appliances

Apply efficiency criteria to choose suitable
energy-efficient home appliances L CO1 Apply 1

Module II

Introduction to applications of
electrical energy

Explain the concept of electrical energy
conversion and its applications L CO2 Understand 1

Incandescent lamp Explain the construction and working of an
incandescent lamp L CO2 Understand 1
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Fluorescent lamp Explain the construction and working of a
fluorescent lamp L CO2 Understand 1

LED lamp Explain the construction, working and
advantages of LED lamps L CO2 Understand 1

Electric heating – basic
principle

Explain the principle, advantages and
applications of electric heating L CO2 Understand 1

Resistance heating Explain the principle and applications of
resistance heating L CO2 Understand 1

Arc heating Explain the principle and applications of arc
heating L CO2 Understand 1

Induction heating Explain the principle and applications of
induction heating L CO2 Understand 1

Dielectric heating Explain the principle and applications of
dielectric heating L CO2 Understand 1

Electrolysis – basic principle Explain the principle of electrolysis L CO2 Understand 45 min

Faraday’s laws of electrolysis State Faraday’s laws of electrolysis L CO2 Remember 5 min

Faraday’s laws of electrolysis Explain Faraday’s laws of electrolysis L CO2 Understand 10 min

Applications of electrolysis
Explain applications of electrolysis in
electroplating, metal refining and battery
charging

L CO2 Understand 2

Solenoid Explain the construction, working and
applications of a solenoid L CO2 Understand 1

Relay Explain the construction, working and
applications of a relay L CO2 Understand 1

DC motor Explain the principle of operation and
applications of dc motor L CO2 Understand 1

Module III

Magnetism – basic terms
Explain magnetic field, magnetic flux, magnetic
flux density, magnetic field strength, absolute
and relative permeability with units

L CO3 Understand 2

Magnetic materials Differentiate diamagnetic, paramagnetic and
ferromagnetic materials with examples L CO3 Understand 1

Magnetic circuits – basic
concept

Explain the concept of magnetic circuit,
magnetomotive force and reluctance L CO3 Understand 1

Electric vs magnetic circuits Compare electric and magnetic circuits L CO3 Understand 1

Simple series magnetic circuits Solve problems on simple series magnetic
circuits L CO3 Apply 3

Magnetic circuits with air gap Solve problems on magnetic circuits with air
gap L CO3 Apply 2

Simple parallel magnetic
circuits

Solve problems on simple parallel magnetic
circuits L CO3 Apply 3

Magnetization characteristics
(B–H curve) Explain B–H curve and magnetization process L CO3 Understand 1

Hysteresis loop Explain hysteresis loop, hysteresis loss and its
significance in electrical machines L CO3 Understand 1

Module IV

Modes of operation of BJT Explain cut-off, active and saturation regions of
transistor operation L CO4 Understand 1

Current gains (α and β) and
relationships

Write the relationship between current gains α
and β L CO4 Remember 5 min

Current gains (α and β) and
relationships

Solve simple numerical problems related to
transistor current gains (α and β) L CO4 Remember 55 min

Characteristics of BJT Explain input, output and transfer
characteristics of BJT L CO4 Understand 1

Common Base (CB)
configuration Explain CB configuration and its characteristics L CO4 Understand 2

Common Emitter (CE)
configuration Explain CE configuration and its characteristics L CO4 Understand 2
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Common Collector (CC)
configuration Explain CC configuration and its characteristics L CO4 Understand 2

Comparison of CB, CE and CC
configurations Compare CB, CE and CC configurations L CO4 Understand 1

Need for transistor biasing Explain the necessity of transistor biasing L CO4 Understand 20 min

Factors affecting biasing and
stability

Identify factors affecting biasing and stability of
a transistor L CO4 Understand 10 min

Transistor biasing methods
Compute the resistance values of fixed bias,
collector-to-base bias, and voltage divider bias
circuits for a given operating point.

L CO4 Apply 4

Stability factor Explain the concept of stability factor of
transistor biasing L CO4 Understand 30 min

Suggested Student Activities for Self-Learning

Week Self-Learning description Hours

Module I

1 Explain the concept of power factor and its effect on electrical energy consumption. 6

2 Describe the concept of time-of-day (TOD) tariff in electricity billing. 6

3 Explain the concept of standby power loss in household appliances. 6

4 Identify government initiatives promoting energy efficiency. 6

Module II

5 Compare incandescent, fluorescent and LED lamps based on efficiency, life and energy consumption. 6

6 Compare resistance, arc, induction and dielectric heating methods. 6

7 Describe the role of electrodes and electrolytes in electrolysis. 6

8 Differentiate between electromagnetic and solid-state relays. 6

Module III

9 Identify the magnetic materials in electrical devices (transformer core, motors, relays) 6

10 Solve problems on series magnetic circuit 6

11 Solve problems on parallel magnetic circuits 6

12 Interpret hysteresis loop and material behaviour from B-H curve of ferromagnetic materials 6

Module IV

13 Illustrate the effect of temperature on transistor parameters. 6

14 Explain the concept of leakage currents in a BJT.
Identify the causes of operating point (Q-point) shift in transistors. 6

15 Interpret basic transistor datasheet parameters.
Explain the limitations of transistor operation at low and high frequencies. 6

Total Self-Learning hours 90

Learning Resources

TEXT BOOK

Sl.
No. Title Author Publication

1 Electrical Technology, Vol.1 B. L. Theraja & A. K. Theraja S. Chand

2 Principles of Electrical Engineering V. K. Mehta & Rohit Mehta S. Chand

3 Principles of Electronics V. K. Mehta & Rohit Mehta S. Chand

REFERENCE

Sl.
No. Title Author Publication

1 Utilization of Electrical Energy and Traction J.B. Gupta, R. Manglik & R.
Manglik S.K. Kataria & Sons

2 Basic Electrical Engineering D. P. Kothari & I. J. Nagrath Tata McGraw-Hill
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3 Electronic Devices and Circuit Theory Robert L. Boylestad & Louis
Nashelsky Pearson Education

WEB RESOURCES

Sl.
No. URL Modules Covered

1 https://beeindia.gov.in I

2 https://www.electrical4u.com All

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

4 https://www.electronics-tutorials.ws IV

5 https://www.allaboutcircuits.com 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

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


