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COURSE DESCRIPTION
Program Mechanical Engineering

Course Title Engineering Mechanics Lab

Course Code 2029 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 topic introduces students to the fundamental principles of engineering mechanics through hands-on activities that strengthen their
understanding of forces, motion, and equilibrium. It emphasizes experimenting with force systems to analyze and solve real-world
engineering problems while integrating design thinking to develop innovative, practical, and user-oriented solutions in the mechanical
engineering domain.

Course Objectives

1 To provide hands-on experience for the students to outline the basic concept of engineering mechanics.

2 To experiment with the force system and make use of it to solve various engineering problems.

3 To apply design thinking in the engineering domain.

Course Pre-requisite

Topic Course code Course Title Semester

Trigonometry 1002 Fundamentals of Engineering Mathematics I

Scalar, Vector quantities, triangular and
parallelogram law of forces 2002A Engineering Physics for mechanical, structural and industrial

applications I/II

Integration 2001A Mathematics for Industrial Engineering II

Course Outcome

CO Course Outcome Blooms Taxonomy Level

CO1 Identify the force systems for given conditions by applying the basics of mechanics. Apply

CO2 Determine unknown forces of different engineering systems. Apply

CO3 Determine centre of gravity, mass moment of Inertia and Coefficient of Friction between two surfaces Apply

CO4 Apply design thinking in the engineering domain 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 - 3 2 - - 2 2 - -

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

CO3 3 3 2 3 2 1 1 2 2 - 1

CO4 - 2 3 - 1 2 2 2 2 2 2

Total 9 11 7 8 7 3 3 8 8 2 3

Correlation Level 3 2.67 2.33 2.67 1.75 1.5 1.5 2 2 2 1.5

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

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

0 0 3 0 4.5 45 1.5 60 40 100 100
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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 Identify various apparatus related to Engineering Mechanics CO1 Understand 3

2 Determine resultant of concurrent force system applying Law of
Polygon using force table CO1 Apply 4

3 Determination of resultant of concurrent force system graphically CO1 Apply 3

4
Determination of resultant of parallel force system graphically
and Verify Lami’s theorem by finding forces in various members
of Jib crane

CO1 Apply 4

Module II

5 Determine support reactions for simply supported beam CO2 Apply 3

6 Obtain support reactions of beam using graphical method by
drawing link polygon. CO2 Apply 3

Module III

7 Determination of centroid of different laminae CO3 Apply 3

8 Determination of mass moment of inertia of fly wheel and shaft CO3 Apply 3

9 Verify the law of moments by using a bell crank lever CO3 Apply 3

10 Determination of Coefficient of Friction between two surfaces on
horizontal plane CO3 Apply 3

11 Determination of Coefficient of Friction between two surfaces on
inclined plane CO3 Apply 3

Module IV

12 Practice 01: Review of design thinking applied to a daily use
product (Example- Water Purifier) CO4 Apply 3

13 Practice 02: Review of design thinking applied to a sustainable
product (Example- Sunbird Straw) CO4 Apply 3

14 Apply design thinking in specific case selected by each student
group CO4 Apply 4

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.

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.

Student Activities for Self-Learning

Week Self-Learning description Hours

Module I

1 Determine resultant of concurrent force system applying by applying Law of Polygon using force table. 1.5

2 Determine resultant of concurrent force system graphically 1.5

3 Determination of resultant of parallel force system graphically and Verify Lami’s theorem by finding forces in various
members of Jib crane 1.5

Module II
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4 Determine support reactions for simply supported beam 1.5

5 Obtain support reactions of beam using graphical method by drawing link polygon. 1.5

Module III

6 Determination of centroid of different laminae 1.5

7 Determination of mass moment of inertia of fly wheel and shaft 1.5

8 Verify the law of moments by using a bell crank lever 1.5

9 Determination of Coefficient of Friction between two surfaces on horizontal plane 1.5

10 Determination of Coefficient of Friction between two surfaces on inclined plane 1.5

Module IV

11 Practice 01 1.5

12 Practice 01 1.5

13 Practice 02 1.5

14 Practice 02 1.5

15 Apply design thinking in specific case selected by each student group 1.5

Total Self-Learning hours 22.5

Learning Resources

TEXT BOOK

Sl.
No. Title Author Publication

1 Engineering Mechanics Ramamrutham S.,S Chand & Co. New Delhi

2 A text book of Engineering Mechanics Bansal R K Laxmi Publications.

3 Design thinking: A beginners perspective, ISBN-13 ‏ : ‎
978-9355329578

E Balaguruswamy, Bindhu
Vijayakumar Mc Hill Publications

4 Design Thinking : A Comprehensive Textbook, ISBN-13 ‏ : ‎
978-9357468640

Shalini Rahul Tiwari , Rohit
Rajendra Swarup Wiley India Private Limited

REFERENCE

Sl.
No. Title Author Publication

1 Foundations and Applications of Applied Mechanics Ram, H. D.; Chauhan, A. K Cambridge University Press

2 Engineering Mechanics- Statics, Vol. I Meriam, J. L., Kraige, L.G Wiley Publication, New Delhi

3 Design your thinking:, ISBN-13 ‏ : ‎ 978- 0670094097 Pavan Soni Penguin Random house India
PVT Ltd.

4 Design Thinking: A Hands-on Approach, ISBN-13 ‏ : ‎ 978-8197424922 Chandramouli Subramanian,
Sankaran Venkataramani, Orient Blackswan Pvt Ltd

WEB RESOURCES

Sl.
No. URL Modules Covered

1 https://www.nptel.ac.in/courses/122104015/ I & II

2 https://nptel.ac.in/courses/112103109/ II & III

3 http://vlab.co.in/ III

4 https://onlinecourses.nptel.ac.in/noc25_mg106/preview IV

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

Sl. No. Particulars Specifications Quantity

1 Force Table with circular scale
Central ring and pin, Pulleys (minimum 3–4), Slotted weight hangers, Slotted

weights set, String (light, inextensible), Spirit level (for leveling table), Protractor (if
required), Meter scale

1

2 Drawing board Drawing sheet, Mini drafter / T-square, Set squares, Protractor, Compass, Scale
(ruler), Pencil (HB/2H) & eraser 1
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3 Jib Crane apparatus Spring balances (2 or 3) , Slotted weights and hanger, Steel scale, Protractor,
Thread, Graph sheet 1

4 Simply supported beam
apparatus

Knife edge supports / Roller supports, Load hangers, Slotted weights, Spring
balances, Scale for measurement, Spirit level 1

5
Friction table apparatus
(horizontal type), Inclined plane
apparatus (adjustable)

Wooden block / friction block, Slotted weights, Weight hanger, Spring balance,
Pulley, String, Scale, Spirit level 1

6 Bell crank lever apparatus Knife edge support, Slotted weights and hangers, Scale (for measuring arm lengths),
Spirit level 1

7 Flywheel apparatus
Shaft with bearings, String, Weight hanger, Slotted weights, Stopwatch, Vernier

caliper (for diameter measurement), Measuring tape / scale, Screw gauge (if
required)

1

8 Centroid apparatus (with stand
and plumb bob)

Set of laminae (rectangular, triangular, circular, irregular shapes), Plumb bob,
Drawing sheet, Marker / Pencil, Pin and stand, Scale 1

Major Software required for a batch of 30 students

Sl. No. Particulars Specifications Quantity

NIL

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 50 40

Converted to 30 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
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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

Teamwork and Innovation Demonstrated Judges the level of collaboration, initiative, and creativity shown during the
experiment. 10

Total 50


