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COURSE DESCRIPTION
Program Mechanical Engineering

Course Title Engineering Mechanics and Design Thinking

Course Code 2022 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 aims to impart the knowledge and skills required for students to analyze and predict the effects of force and motion on physical
systems using fundamental principles of engineering mechanics. It also introduces the concepts of design thinking and their important
applications in the engineering field.

Course Objectives

1 To impart the knowledge and skills that enable the student to predict the effects of force and motion

2 To appreciate the concepts of design thinking and its salient applications in the engineering field

Course Pre-requisite

Topic Course code Course Title Semester

Trignometry 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 Apply conditions of static equilibrium to determine unknown force(s) of different structural elements. Apply

CO3 Solve problems involving rigid bodies by applying the properties of distributed areas and masses. Apply

CO4 Appreciate the concept of design thinking and its salient applications in the engineering field. Understand

CO-PO mapping

COURSE ARTICULATION MATRIX

Course Outcomes
PROGRAM OUTCOMES

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11

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

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

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

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

Total 9 9 4 2 6 2 2 - 2 2 2

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

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

3 1 0 0 5.5 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
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Syllabus – Major Topics

Module Title Major Topics
Instructional

Hours

L T

Module I
Identify the force systems for
given conditions by applying
the basics of mechanics

Define different force systems, Resolve forces and find resultant of different
force systems, Compute moment of a force, Solve simple problems from free
body concept and Lami’s theorem

11 4

Module II
Apply conditions of static
equilibrium to determine
unknown force(s) of different
structural elements.

Identify different types of beams, loads and supports, Determine the reactions
of simply supported and cantilever beams under point load, UD load and
combination of point load & UD load, Describe the principles of friction in
various conditions.

12 4

Module III
Solve problems involving rigid
bodies by applying the
properties of distributed areas
and masses

Recall formulae for finding centroid and centre of gravity of different
geometrical plane figures and simple solids, Locate centroid of composite
figures composed of not more than three geometrical figures and Centre of
Gravity of composite solids composed of not more than two simple solids,
Outline moment of inertia of plane lamina and solid bodies, Determine
moment of inertia of composite figures, Outline polar moment of inertia.

12 4

Module IV
Appreciate the concept of
design thinking and its salient
applications in the engineering
field

Design Thinking: concept; stages: Empathize, Define, Ideate, Prototype and
Test, Empathization Techniques, Design Thinking as Divergent-Convergent
Questioning; Ideation Tools; Prototyping Methods; Applications of design
thinking in engineering domain.

10 3

Detailed Syllabus

Subtopic Student Learning Outcome
Mode of
delivery

(L/T)
Mapped CO Taxonomy Level Instructional

Hours

Module I

Define different force systems. L CO1 Understand 1

Resolve forces and find resultant of different force systems. L CO1 Apply 4

Compute moment of a force T CO1 Apply 4

Solve simple problems from free body concept and Lami’s theorem L CO1 Apply 6

Module II

Identify different types of beams, loads and supports L CO2 Understand 2

Determine the reactions of simply supported beam under point
load, UD load and combination of point load & UD load. L/T CO2 Apply 4/4

Determine the reactions of cantilever beams under point load, UD
load and combination of point load & UD load. L CO2 Apply 2

Describe the principles of friction in various conditions. L CO2 Understand 4

Module III

Recall formulae for finding centroid and centre of gravity of
different geometrical plane figures and simple solids L CO3 Understand 2

Locate centroid of composite figures composed of not more than
three geometrical figures, Sections like: L -T - C - I, and Centre of
Gravity of composite solids composed of not more than two simple
solids

L/T CO3 Apply 3/3

Outline moment of inertia of plane lamina and solid bodies L CO3 Understand 2

Determine moment of inertia of composite figures, Sections like: L
-T - C - I, and Outline polar moment of inertia L/T CO3 Apply 4/2

Module IV

Design Thinking: concept L CO4 Understand 1

Design thinking stages: Empathize, Define, Ideate, Prototype and
Test. L CO4 Understand 2

Empathization Techniques, Design Thinking as Divergent-
Convergent Questioning L CO4 Understand 1

Ideation Tools; Prototyping Methods L CO4 Understand 2

Applications of design thinking in engineering domain L/T CO4 Understand 4/3
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Suggested Student Activities for Self-Learning

Week Self-Learning description Hours

Module I

1 Define different force systems 5.5

2 Resolve forces and find resultant of different force systems 5.5

3 Compute moment of a force, Solve simple problems from free body concept 5.5

4 Solve simple problems from Lami’s theorem 5.5

Module II

5 Identify different types of beams, loads and supports 5.5

6 Determine the reactions of simply supported beams under point load, UD load 5.5

7 Determine the reactions of cantilever beams under point load, UD load 5.5

8 Describe the principles of friction in various conditions. 5.5

Module III

9 Recall formulae for finding centroid and centre of gravity of different geometrical plane figures and simple solids 5.5

10 Locate centroid of composite figures composed of not more than three geometrical figures, Sections like: L -T - C - I, and
Centre of Gravity of composite solids composed of not more than two simple solids 5.5

11 Outline moment of inertia of plane lamina and solid bodies 5.5

12 Determine moment of inertia of composite figures, Sections like: L -T - C - I, Outline polar moment of inertia 5.5

Module IV

13 Design Thinking concept, Design thinking stages: Empathize, Define, Ideate, Prototype and Test. 5.5

14 Empathization Techniques, Design Thinking as Divergent-Convergent Questioning, Ideation Tools; Prototyping Methods 5.5

15 Applications of design thinking in the engineering domain 5.5

Total Self-Learning hours 87.5

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 Applied Mechanics Khurmi, R.S S.,S Chand & Co. New Delhi

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

E Balaguruswamy, Bindhu
Vijayakumar Mc Hill Publications

5 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 Engineering Design: A Systematic Approach, Third Edition, ISBN
978-1-84628-319-2

Pahl, G., Beitz, W.,
Feldhusen, J., Grote, K.-H Springer 2007

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

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

WEB RESOURCES

Sl.
No. URL Modules Covered
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1 https://www.nptel.ac.in/courses/122104015/ I & II

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

3 https://onlinecourses.nptel.ac.in/noc25_mg106/preview 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


