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Course Objectives:
This course helps to analyze the effect of various types of forces on the particle and
rigid body at rest. It also provides concept and knowledge of engineering application
and helps to understand structural engineering in later courses by using basics of
mechanics in their branch of engineering.

1 Basic Concept of Mechanics and Static Equilibrium (6 hours)
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2 Forces Acting on Particle and Rigid Body

2.1
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Definitions, type and scope of mechanics

Fundamental concepts and principles of engineering mechanics
Concept of particle, rigid and deformed bodies

Physical meaning of equilibrium and its essence in structural application
Equation of equilibrium in 2D and 3D analysis of particle and rigid body
Concept of free body diagram with examples

(10 hours)

Different types of forces: Internal/external force, adhesive/ cohesive
force, point/ line/ surface force and contact/ body force

Resolution and composition of forces

Principle of transmissibility and equivalent forces

2.4 Varignon’s theorem and its application
2.5 Moments of a force about a point and about an axis
2.6 Definition, types and characteristics of couple
2.7 Resolution of a force into a force and a couple
3 Friction (5 hours)
3.1 Definition, types and uses of friction, laws of friction, static and dynamic

3.2
3.3

coefficient of friction, angle of friction
Sliding and overturning condition of a body
Practical examples of dry friction (Ladder and wedge friction)



4 Analysis of Simple Beams and Frames (12 hours)

4.1 Introduction to structures

4.2 Various types of load on the structure

4.3 Various types of supports; Reactions and degree of freedom

4.4 Internal and external forces in the structure

4.5 Relationship between load, shear force and bending moment

4.6 Statically and geometrically stable/ unstable beams and frames

4.7 Statically determinate and indeterminate beams and frames, degree of
static indeterminacy

4.8 Axial force, shear force and bending moment diagrams for determinate
beams and frames

5 Analysis of Plane Trusses (6 hours)

5.1 Definition of truss, assumption of ideal truss, types and uses of truss in
engineering

5.2 Statically and geometrically stable and unstable truss

5.3 Statically determinate and indeterminate truss, degree of static
indeterminacy

5.4 Analysis of truss by the method of joint and section/ moment

6 Centre of Gravity, Centroid, Moment of Inertia, and Mass Moment of Inertia

(6 hours)
6.1 Concepts of centre of gravity and centroid of line, area and volume
6.2 Second moment of area/moment of inertia and radius of gyration
6.3 Perpendicular and parallel axis theorem for moment of inertia
Tutorial (30 hours)
1. Basic concept of mechanics and static equilibrium
2. Forces acting on particle and rigid body
3. Friction
4.  Analysis of simple beams and frames
5.  Analysis of plane trusses
6.  Centre of gravity, centroid, moment of inertia and mass moment of inertia
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