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Course Objectives:
This course helps to analyze the. effect of various types of Forces on the particte and

rigid body at rest and r:notion. lt 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.

Basic Concept of Mechanics and Static Equil ibrium (5 hours)

1.i Definit ions, Type and Scope of Mechanics
1.2 Fundamental Concepts and Principles of Engineering Mechanics

1.3 Concept of Particle, Rigid and Deformed Bodies
1.4 Physical Meaning of Equil ibrium and its Essence in Structur-a! A.pplication
1.S Equation of Equil ibrir,rm in 2D and 3D Analysis of Parlicle and Rigid Body

1.6 Concept of Fr:ee Body Diagram with Examples

Forces Acting on Particle and Rigid Body i9 hours)

2.1 Different Types of Forces: InternallExternal Force, Adhesivei Cohesive
Force, PoinU Line/ Surface Force and Contact/ Body Force

2.2 Resolution and Conrposition of Forces

2.3 Principle of Transmissibrl ity and Equivalent Forces

2"4 Varignon's Theorem and it's Application
2.5 Moments of a Force About a Point and About an Axis

2.6 Definit ion, Types and Characteristics of Couple

2.7 Resoiution of a Force into a Force and a Couple

2.8 Resultant of Force anC Moment for a System: Coplanar, Ccncurrent and
General Force SYstem

Z..g Concept and Fcrmaticn of Wi-ench (Fcr-ce ariC Ccuple i.-y' ing oii a Sir'rgie
Plane)

Friction (4 hours)

3.' i  Definit ion, Types and Uses of Frict ion, Laws of Frict ion, Static and Dynamic

Coeff icient of Frict ion, Angle of Frict ion

3.2 Sl id ing and Over iurning Condit ion of  a Body

3.3 Concept and Working Principle of Jackscreur

3.4 'Practical Exanrples of Drv Friction (Ladder and Wedgp- Friction)
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4 Analysls of Sirnple Bearns and Fraryres {1S hours}

4.1 Introduction to Structures
4.2 Variou's Types of Load on the Siructure

4.3 Various.Types of supports; Reactions and Degree of Freedom

4.4 lnternal and.External Forces in the Structure

4.5 Relationship Between Load, Shear: Force and Bending Moment

4.6 Statically and Geometrically Stable/ Unsiable Beams and Frames

4.7 Statically Determinate and lndeterminate Beams and Frames, Degree of

Static IndeterrninacY
4.8 Axial Eorce, Shear Force and Bending Moment Diagrams for Determinate

Beams and Frames

5 . Analysis of Plane Trusses {5 hours)

S.1 Definition of Truss, Assurnption of ldeal 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

lndeter:minacy
5.4 Analysis of Truss by the Method of Joint and Section/ Moment

Centre of Gr,avity, Centroid, Moment of Inertia, and Mlass Moment of Inertia

{5 lrours}

6.1 Concepts of Centre of Gravity and Centroid of Line, Area and Vo{ume

6.2 Second ftdoment of ArealMoment of Inertia and RacJius of Gyration

6.3 perpendicular and Parallel Axis Theorertt [or lviorneitl of ltteri iar

6.4 Concept of Mass Montent of Inertia

Kinernatics of Farticles (Rectilinear and Curvilinear Ltlotion) (7 honrs)

7,1 position, Velocity and Acceleratiot.t of a Particle for Rectilinear Motion

7.2 Dependent and Relative Motion of Padicles

7.3 position, Velocity and Acceleration of a Particle for Curvil inear Motion

7.4 Projectile Motion

7.5 Tangential and Normal Components of Velocity and Acceleration

7.6 Radial and Transverse Components of Velocity and Acceleration

Kinetics of Particles: Force, Acceleration, Energy and Mornentum (8 hours)
g.1 Newton's Second Larry of Motion. Linear Momentum anC lnrpulsive Motion

8.2 Equation of Motion and Dynamic F-quil ibrium

8,3 Angular Momentu.m and Rate of change of Angular Momentum

8.4 Equation of Motion for Recti i inear and Curvil inear Motion (Rectangular

Components, Tangential & Nornral Components and Radial &

Transverse Components) cf Fai"i icie

8.5 Work and EnergY PrinciPle

8.6 Principle of Consenraiion of Energy, Concepi of Conservative and N

Conservative SYstem
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8.7 Definit ion and Types of lrnpact
Kinematics and Kinetics of Rigid Body in Plane Motion, Energy and

Momentum Methods (7 hoiirs)

9.1 Translation, Roiation and General Plane Motion
9.2 Absolute and Relative Velocity in Plane Motion
9.3 lnstantaneous Centre of Rotation
9.4 Equation of Motion: D'Alembert's Principle

9.5 Angular Momenturn of Rigid Body

9.6 Principle of Work and Energy for a Rigid Body
9.7 Kinetic EnergY for a Rigid BodY

Tutorials
There shall be related tutorials exercised in class and given as regular hornework

exercise. Tutorial can be as following for each specified chapters
1. Basic Concept of Mechanics and Static Equil ibrium
2, Forces Acting on Particle and Rigid Body
3. Friction
4- Analysis of Simple Beams and Frames

5. Analysis of Flane Trusses
6. Centre of Gravity, Centroid, Moment of lnertia and Mass Monrertt of lnertia

(4 hours)
7. Kinernatics of Particles (Rectil inear and Curvil inear Motion) (3 hoLrrs)

B. Kinetics of Par"tieles. Force, Acceleration, Energy and Momentr-rrn (3 hours)

9. Kinematics and Kinetics <-tf Rigicl Body irr Plane Motion, Energy aricl
Momentum Methods (3 hours)

(2 hours)
(4 hours)
12  hn r  r r s )

(6  hours)
(3 hours)
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Final Examination
s.n Unit/Topics Workload

(h rs )
Marks* Rernarks

4
I Basic Concept of Mechanics snd

Static Equil ibrium
5 A-

2 Foices Acting on Farticle and Rigid

Bodv

g 1 n

Friction 4 A
T

4 Analysis of Simple Beams and
Frames

10 14

5 Analysis of Plane Trussess 5

6 Centre of Gravity, Centroid, Moment
of inertia and Mass Moment of
lnertia

q

a Kinernatics of Particles (Rectilinear

and Curvillinear Motion)
o

8 Kinetics of Particles< Force,
Acceleration,EnergY and Momentum

8 h

I Kinematics and Kinetis of Rigid Bod;r

in Plane Motion, EnergY and

lt4ornentum Methods
Total 60 { . i t  I

There rnav be minor deviation in nrark distribution
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