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Course Name: ENGINEERING MECHANICS 
Course Code: ME-101 

(Semester I) 
Category: Engineering Science Courses 

Course Broad Category: Science  Courses (Professional Courses) 
…………………………………………………………………………………………………………. 

1. Course Prerequisite: 
Class XI and XII level knowledge of Mechanics, Mathematics (Vector Algebra and Coordinate 
Geometry, Differential and Integral Calculus) 

2. Course Learning Objectives: 
i. This course introduces Statics and Dynamics of Engineering Mechanics with elaborate 

concepts on equilibrium of forces and motion under forces. 
ii. Students will also get introduced to the subject of Mechanics of Deformable Bodies. 

3. Teaching methodology and evaluation system for the course: 
Teaching methodology –Lectures and Presentations, Interactive Discussions and real 
world problem discussion. 
Evaluation System –  
CIA-1-40 MARKS  
(Class Test (Objective + Subjective): 25 Marks, Assignment: 10 Marks, Attendance: 5 Marks 
CIA-2-40 MARKS  
(Class Test (Objective + Subjective): 25 Marks, Assignment: 10 Marks, Attendance: 5 Marks 
END SEMESTER EXAMINATION: 60 MARKS. 

4. Course Content: 
Course Name: Engineering Mechanics 
Course Code: ME-101 
Hours per Week: 3L:0T:0P 
Credits: 3 
 

Module Topics 42L CO 

1. Introduction to Statics: Importance of Mechanics in engineering; Fundamental 
idealization: Particle and Rigid body concept; Types of forces (collinear, 
concurrent, parallel, concentrated and distributed); Vector and scalar quantities; 
Transmissibility of a force (sliding vector); Lami’s Theorem.  

Introduction to Vector Algebra: Parallelogram law; Addition and subtraction 
of vectors; Free vector, Bound Vector; Representation of Forces and Moments in 
terms of i, j, k; Cross product and Dot product and their applications. Two and 
Three Dimensional Force Systems: Moment and Couple; Varignon’s theorem; 
Resolution of a coplanar force by its equivalent Force-couple system. Concept of 
Equilibrium in Two and Three dimensions; Free body concept; Equations of 
Equilibrium. 

12L CO1 
and 
CO2 

 

 

 

 



Module Topics 42L CO 

2. Concept of Friction: Laws of Coulomb friction; Angle of Repose; 
Coefficient of friction; Types of friction. 

Distributed Force: Centroid and Centre of Gravity; Centroids of a triangle, 
circular arc, quadrilaterals, circular sector, triangular lamina, composite areas.  

Moment of Inertia: M.I of plane figure with respect to an axis in its plane; 
M.I of plane figure with respect to an axis perpendicular to the plane of the 
figure, Parallel axis theorem; Mass moment of inertia of symmetrical bodies, 
e.g. circular plate, ring, cylinder, sphere, rod.

12L CO3 
and 
CO4

3. Introduction to Dynamics: Kinematics and Kinetics; Newton’s laws of 
motion; Law of gravitation & acceleration due to gravity; Rectilinear motion 
of particles; determination of position, velocity and acceleration under 
uniform and nonuniformly accelerated rectilinear motion; construction of x-t, 
v-t and a-t graphs. 

Plane Curvilinear Motion of Particles: Rectangular components 
(Projectile motion);  

Normal and Tangential components (Circular motion). Kinetics of 
Particles and Rigid bodies: Newton’s second law; Equation of motion; D. 
Alembert’s principle and free body diagram; Principle of work and 
energy; Principle of conservation of energy; Principle of Linear 
Impulse and Momentum; Power and efficiency with simple examples. 

12L CO5 

4. Concept of Simple Stresses and Strains: Normal stress, Shear stress, 
Bearing stress, Normal strain, Shear strain; Hooke’s law; Poisson’s ratio; 
Stress-strain diagram of ductile and brittle materials; Proportional limit; 
Elastic limit; Yielding; Ultimate stress; Modulus of elasticity; Working stress; 
Factor of safety; Definition of malleability, ductility, toughness and 
resilience; Basic concept of thermal stress and strain.

6L CO6 

6. Reference  
Text Book: 
1. Engineering Mechanics by S. S. Bhavikatti, New Age International Publishers, 9th 

Edition, 2023. 
2. Engineering Mechanics by S. Rajasekaran & G. Sankarasubramanian, Vikas 

Publishing House Pvt Ltd., Noida. 
3. Fundamental Concepts In Engineering Mechanics by Suman Chakraborty, Everest 

Publishing House. 
4. Engineering Mechanics by Timoshenko, Young and Rao, Revised 4th ed. – TMH. 
5. Engineering Mechanics by Basudeb Bhattacharyya– Oxford University Press. 
6. Fundamentals of Engineering Mechanics by Debabrata Nag & Abhijit Chanda – 

Chhaya Prakashani 
7. Engineering Mechanics [ Vol-I & II] by Meriam & Kraige, 5th ed. – Wiley India.  

7. Reference Books: 
1. Engineering Mechanics: Statics & Dynamics by I. H. Shames, 4th ed. – PHI. 
2. Engineering Mechanics: Statics & Dynamics by Hibbeler & Gupta, 11th ed. – Pearson. 
3. Engineering Mechanics by R.S. Khurmi, S. Chand Publications, Delhi. 
4. A Text Book of Engineering Mechanics by Bansal R. K.(2010), Laxmi Publications.  



5. Elements of Strength of Materials by Timoshenko & Young, 5th ed. – E.W.P.  
6. Engineering Mechanics by M.P. Poonia & D.S. Bedi, Khanna Publishing House, 2019. 
7. Mechanics for Engineering by Beer, F.P. and Johnston. 

 
8. Course Outcomes: 

Course 
Outcomes 

Details/Statement Action 
Verb 

Knowledge 
Level 

CO1 Explain the fundamental principles of mechanics, including the 
importance of mechanics in engineering and the concepts of particles 
and rigid bodies. 

Explain Understand 

CO2 Determine analytically the forces and moments acting on statically 
determinate structure. 

Identify, 
Select 

Understand 

CO3 Understand the presence and effects of friction in statics and dynamics. Implement Apply 
CO4 Compute the centroid of lamina and centre of gravity of solids, area 

moment of inertia, mass moment inertia of solids. 
Compute Apply 

CO5 Apply the fundamental concept of kinematics and kinetics to determine 
displacement, velocity and acceleration of particle and rigid body 
during linear/ angular/ general plane motions and the extension of 
Newton’s law of motion to work energy principle and Impulse 
momentum principle. 

Apply Analyzing 

CO6 Understand the deformation and mechanical behaviour of bodies under 
various load conditions. 

Recognize Understand 

  
9. Mapping of course outcomes to module / course content 

 

Module CO1 CO2 CO3 CO4 CO5 CO6 
1 3 3     
2   3 3   
3     3  
4      3 

 
10. Mapping of the Course Outcomes to Program Outcomes 

CO-PO Correlation Level BT 
PO PO PO PO PO PO PO PO PO PO PO  
1 2 3 4 5 6 7 8 9 140 11  
2 2 1 2 1 1 1 - 2 1 1 U (L2) 
2 2 2 2 2 2 1 - 1 1 1 U (L2) 
2 2 1 2 2 - 1 - 2 2 1 P (L3) 
2 2 1 1 1 1 1 - 1 1 1 P (L3) 
2 2 1 1 1 1 1 - 1 1 1 A (L4) 

COs 

ME-101.1 
ME-101.2 
ME-101.3 
ME-101.4 
ME-101.5 
ME-101.6 2 2 2 2 2 1 2 - 2 2 1 U (L2) 

AVERAGE  2 1.6 2 1.6 1.6 1.2 1.2 - 1.3 1.1 1  
 

11. Mapping to PSO 

PSO1 PSO2 
CO1 2 1 
CO2 2 3 
CO3 1 2 
CO4 3 3 
CO5 2 2 
CO6 2 3 

*** End of Syllabus*
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