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COURSE DESCRIPTION

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

Course Title Electrical and Electronics Practice Lab

Course Code 2038 Semester II

Type of Course Lab Contact Hours 45

Teaching Scheme
(L: T:P:R) 0:0:3:0 Credits 1.5

CIE Marks 60 ESE Marks 40

Introduction

This course is designed to provide diploma students with a hands-on foundation in electrical and electronic systems, combining practical
skills with essential safety awareness. Beginning with the basics of electrical practices and domestic wiring, students progress to
understanding protective devices and safe installation practices. The course then introduces basic electronic components, breadboard
assembly, soldering techniques, and the use of test instruments like multimeters and oscilloscopes. Finally, learners explore fundamental
electronic applications such as rectifiers, clippers, clampers, regulators, and simple amplifiers, observing and analyzing their behavior
through real circuits. By the end, students will have developed the ability to measure, construct, test, and troubleshoot basic electrical and
electronic circuits safely and effectively, preparing them for both industry practice and advanced study. The course aims in building a
strong foundation about electrical and electronic engineering that makes students confident in dealing with advanced concepts in this field.

Course Objectives

1 Develop Practical Competence in handling Electrical and Electronic circuits and equipment

2 Build Foundational Skills in Standard Practices followed in Electrical and Electronics Systems

3 Instill Awareness and Application of Electrical Safety Standards

4 Cultivate Practical Problem‑Solving and Design Thinking

Course Pre-requisite

Topic Course code Course Title Semester

Basics of Electrical Circuits 1031 Basics Electrical & Electronics Engineering I

Course Outcome

CO Course Outcome Blooms Taxonomy
Level

CO1 Practice basic Electrical Measurements and Wiring Tasks using standard instruments Apply

CO2 Illustrate Electrical Safety Practices with the help of Protection Devices Apply

CO3 Practice Assembling, connection, testing, and verification of simple electronics circuits on a breadboard
and PCB Apply

CO4 Demonstrate teamwork and problem solving skills in controlling simple electronic circuits with the help of
Arduino Apply

CO-PO mapping

COURSE ARTICULATION MATRIX

Course Outcomes
PROGRAM OUTCOMES

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11

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

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

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

CO4 3 - - - 3 - - 3 2 - 3

Total 12 - - 2 3 3 - 3 8 - 12

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

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

0 0 3 0 1.5 45 1.5 60 40 100 100

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

Detailed Syllabus

Expt
No. Experiment name Practical Outcome Mapped

CO
Taxonomy

Level
Instructional

Hours

Module I

1 Use of testing and
measuring equipment

Tests using Multi-meter (Measurements of AC, DC
voltage and Current Measurement of resistance,,
continuity test of wire), Non-Contact Voltage,
contactless testing equipment – clamp type ammeter)

CO1 Apply 1.5

2 Wire-up an extension box
To select appropriate components and wire size
required to control two sockets controlled by separate
switches with or without earthing

CO1 Apply 1.5

3 Ceiling fan connection
To wire-up a single phase induction motor based
ceiling fan and give electrical connection with
regulator; Bypass the regulator and replace the fan
with a BLDC fan

CO1 Apply 3

4 Home Inverter Install an inverter as back-up power supply to critical
loads using tall tubular battery CO1 Apply 3

Module II

5
Domestic wiring &
Protection of Electrical
Equipment

Familiarization of domestic wiring (Service wire, meter
board, energy meter, fuse; Distribution Box, the term
subcircuit, power circuit, Isolator or Main switch, RCCB,
MCB).
Wiring up Distribution box – selection of cables

CO2 Apply 3

6 Isolation of high power and
low power circuit Demonstration of control panel CO2 Apply 3

Series Exam - I CO2 Apply 3

Module III

7
Familiarization of
breadboard and PCB
soldering

Familiarization of breadboard, connecting a given
simple circuit on a bread board, (Ex. A 3V LED to 5V
battery via switch and resistor) soldering de-soldering
practice, soldering the verified circuit on a general PCB

CO3 Apply 3

8 Rectifiers
Half-wave rectifier (wave form observation only)
Full wave rectifier (either centre tapped or bridge
rectifier – wave form observation only)

CO3 Apply 3

9 Clippers Clipper circuit (Positive level clipper, negative level
clipper observation of wave form only) CO3 Apply 3

Module IV

10 Familiarization of Arduino
Controller To familiarize Arduino hardware and IDE CO4 Apply 3

11 LED Blinking using Arduino To blink a LED lamp using Arduino CO4 Apply 3

12 Two LED flashing using
Arduino

To flash between two LED lamps alternatively using
Arduino CO4 Apply 3

13 Voice controlled light using
Arduino To turn on and off a LED lamp using Arduino CO4 Apply 3

Series Exam - II CO4 Apply 3

Open Ended Experiment CO4 Apply 3

Open-ended experiment

Objective:
To encourage creativity, innovation, and application of knowledge by allowing students to design and perform an experiment beyond the
prescribed list, using the concepts learned during the course.
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Description:
At the end of the laboratory course, each student (or group of students) shall undertake one open-ended experiment. In this activity,
students are expected to conceive, design, and implement an experiment of their own choice related to the course outcomes. The aim is to
apply theoretical knowledge and laboratory skills to a new or practical problem not explicitly covered in the regular experiments.

Students may choose to:
Modify or extend an existing experiment to explore additional parameters or behaviors.
Integrate multiple concepts from the syllabus into a combined application.
Design a mini-setup or prototype to demonstrate a principle or solve a simple engineering problem.
Perform a comparative study or performance analysis of a circuit/system/component.
SUGGESTED OPEN ENDED EXPERIMENTS
1. Use a hanging bed switch to control a lamp.
2. Assemble a lamp test holder with a fuse.
3. Build a 0 to 5V variable dc supply.
4. Setup a clap light using arduino.

Student Activities for Self-Learning

Week Self-Learning description Hours

Module I

1 Prepare a chart of comparison between IEC and IEEE electrical symbols for circuit level and Single line diagram 2

2

List the types and cost of the following components for wiring in current indian market from your local electrical shop
1. Wires/Cables
2. Switches
3. Sockets
4. Lamp holder

1.5

3 Explain the importance of capacitor in a ceiling fan. Identify the usual failures that happens to fans at home 1.5

4 Compare the type of inverters available - solar, UPS, UPS with inbuilt Li-ion Batteries.
Compare the types of Lead acid batteries - Tubular , C10 vs C20 2

Module II

5 Take a picture of your home or hostel distribution box, take a printout. Identify and mark the components. 2

6 Make a list of PPE and their purpose used by 11kV and 100kV line maintenance workers 1

7 Identify protection equipment used in a 110kV substation. Define its functions 1.5

8 Explain how transformers which are used in step-up or step-down voltage can also be used as an isolation device. 1

Module III

9 List the types of soldering
List the types of Electronic Soldering Machine 1.5

10
Make one example of finding value of resistor using colour code for:
3 band, 4 band, 5 band & 6 band resistor.
Explain the meaning of the tolerance value of resistor.

2

11
Explain the effect of filter capacitors on the output of halfwave and fullwave rectifiers.
Obtain pure constant DC output voltage from rectifier using either zener diode or IC 7805 Draw the input and output
waveforms.

2

Module IV

12 DIY - Arduino Program-1 (Students’ choice) 1.5

13 DIY - Arduino Program-2 (Students’ choice) 1.5

14 DIY - Arduino Program-3 (Students’ choice) 1.5

Total Self-Learning hours 22.5

Learning Resources

TEXT BOOK

Sl.
No. Title Author Publication

1 Fundamentals of Electrical and Electronics Engineering (with Lab
Manual)

Susan S. Mathew , Saji T.
Chacko

Khanna Book Publishing CO.
(P) Ltd.

2 Basic Electrical Lab Manual S. K. Sahdev Khanna Publishing House

3 Electronics Lab Manual K.A. Navas Rajath Publishers

4 Arduino made Simple with Interactive Projects Ashwin Pajankar BPB Publications
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REFERENCE

Sl.
No. Title Author Publication

1 Electrical Wiring, Installation and Safety S. L. Uppal Khanna Publishers

2 Electronic Devices and Circuits S. Salivahanan and N. Suresh
Kumar McGraw Hill Education

3 Arduino Project for Engineers Neerparaj Rai BPB Publication

WEB RESOURCES

Sl.
No. URL Modules Covered

1 https://elecart.in/basic-electrical-symbols-a-complete-guide/?srsltid=AfmBOoqes6coDNF_8PSYawcEqxM_OMhz8l4s8ajGVTjVi_QjwXNawsPU I

2 https://www.nrc.gov/docs/ML1025/ML102530301.pdf I

3 https://www.youtube.com/watch?v=ny6otWzuHi8 II

4 https://www.electronics-tutorials.ws/resources/4-band-resistor-colour-code-calculator.html III

5 https://www.arduino.cc/en/software/ IV

Major Equipment/Instruments/Components required for a batch of 30 students

Sl. No. Particulars Specifications Quantity

1 Digital Multimeter with NCV 6

2 Clampmeter Autorange AC/DC 6

3 DSO 3 channel 6

4 CRO probes 1X/10X 24

5 Function Generator 50W, <1% THD, 0.1Hz to 5MHz 6

6 DC power supply 0 to 30V, 10A 6

7 Breadboard 15

8 Single core wire for breadboard connection As required

9 Line tester Neo 6

10 Home inverter 1KVA 1

11 Tubular battery 150Ah 1

12 Load board Lamp+Socket 1

13 MCB B6 Single pole 12

14 RCCB 30mA 6

15 Main switch DP, 32A or 64A 6

16 Rewirable fuse kitkat type 6

17 Relay 12V DC SPDT 6

18 Relay base compatible 6

19 Control Panel Demo type 1

20 Resistor kit 100 ohm to 1 mega ohm 6 kits

21 General PCB Dotted 50

22 Diodes 1N4007 50

23 Transformer 230v/12-012V 6

24 Arduino UNO 10

25 Switch & Socket 6A 15 each

26 Extension box PVC 15

27 Lamp LED 6

28 Lamp holder batten type 6

29 Ceiling fan PSC type 3

30 Ceiling fan BLDC 3

Major Software required for a batch of 30 students
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Sl. No. Particulars Specifications Quantity

1 IDE for arduino board Open Source 15 PCs

Assessment Methodology – Lab

Mode Attendance

CE CA1 CA2 OEE ESE

Continuous
evaluation

Practical test
(first half of

experiments)

Practical test
(second half of
experiments)

Open-ended
experiment Practical

Duration 3 hours 3 hours 3 hours

Exam mark 50 40 40 40

Converted to 15 15 10

Marks 5 30 15 10 40

Total marks 60 40

Tentative schedule End of semester Every lab slot 7th week 14th week 15th week

Scheme of Evaluation - Practical (Continuous Internal Evaluation)

Sl. No. Criteria Description Marks

1 Preparation & Punctuality Attendance, timely submission of record, pre-lab preparation, understanding of
experiment objectives and theory. 10

2 Experimental Setup & Procedure Ability to identify components/equipment, correct circuit connections/setup,
systematic and safe execution of the procedure. 10

3 Observation & Data Recording Accuracy and neatness of readings, correct use of units, tabulation, and systematic
recording of results. 5

4 Analysis & Result Interpretation Proper calculations, graphical representation, result verification, discussion, and
logical conclusion. 10

5 Viva Voce / Concept Understanding Clarity of theoretical concepts, explanation of procedure, ability to answer questions
related to the experiment. 10

6 Workmanship, Discipline &
Teamwork Laboratory discipline, care of instruments, teamwork, attitude, and safety practices. 5

Total 50

Scheme of Evaluation - Practical Test & End Semester Evaluation

Category Things to evaluate Marks

Write-up / Procedure (before experiment) Aim, circuit diagram/flowchart, stepwise procedure. 10

Experiment Setup & Execution
Correct circuit connections / coding / setup.

Handling of instruments/software.
Accuracy of execution.

10

Observation & Result / Output
Proper tabulation of readings.

Calculations/graphs/program output.
Correctness of result / expected outcome.

8

Viva Voce Conceptual understanding of experiment.
Related theoretical knowledge. 8

Record Completion & neatness of practical record.
Proper certification by faculty. 4

Total 40

Scheme of Evaluation - Open-ended experiment

Category Things to evaluate Marks

Originality and Relevance of the Idea Assesses how creative, innovative, and relevant the chosen experiment is to the
course objectives. 10

Clarity of Objectives and Experimental Plan Evaluates how clearly the student defines the aim, scope, and systematic plan of
the experiment. 10

Correctness of Execution and Data Recording Checks the accuracy, safety, and neatness in performing the experiment and
recording observations. 10

Analysis, Interpretation, and Presentation of
Results

Measures the student’s ability to analyze data, interpret outcomes, and present
results logically. 10
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Teamwork and Innovation Demonstrated Judges the level of collaboration, initiative, and creativity shown during the
experiment. 10

Total 50


