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Course:

Course Obijectives:
To acquire Basic knowledge of Rigid and Deformable body
To know the system of units and Laws of motion
To study the Basic idea of force and concept of centroid
To understand the fundamentals of stress, strain and their relationships

Teaching and Examination Scheme:

Credit

Teaching Scheme Evaluation Scheme (Marks)

Hours per week Theory (Marks) Practical (Marks)

SEE CCA SEE
L T P Total

CCA

Total
(Marks)

Min. | Max. | Min. | Max. | Min. | Max.

Min.

Max.

3 - - 3 24 60 16 40 - -

100

Course Contents:

Unit No

Topic

Total
Hours

Weight age
(%)

01

Introduction

Definition of space, time, particle, rigid body, deformable body. Force, types
of forces, Characteristics of a force, System of forces, Composition and
resolution of forces. Fundamental Principles of mechanics : Principle of
transmissibility and Principle of superposition

10

02

Fundamentals of Statics

Coplanar concurrent forces:

Resultant of coplanar concurrent force system by analytical and graphical
method, Law of triangle of forces, Law of polygon of forces, Free body
diagrams, Equilibrium conditions, Lami’s theorem.

Coplanar non-concurrent forces:

Moments & couples, Characteristics of moment and couple, Equivalent
couples, Force couple system, Varignon’s theorem, Resultant of non-
concurrent forces by analytical method, Equilibrium conditions of coplanar
non-concurrent force system.

10

15

03

Statically determinate beams

Types of loads, Types of supports, Types of beams; Determination of
support reactions, Relationship between loading, shear force & bending
moment, Bending moment and shear force diagrams for beams subjected to
only three types of loads :i) concentrated loads ii) uniformly distributed
loads iii) couples and their combinations; Point of contra flexure, point &
magnitude of maximum bending moment, maximum shear force.

10

15




Centre of Gravity and moment of inertia

Centre of Gravity:

Centre of gravity of lines, plane areas and volumes, Examples related to
centroid of composite geometry.

04 Moment of inertia: 8 15
Derivation of equation of moment of inertia of standard lamina using first
principle, Parallel & perpendicular axes theorems, polar moment of inertia
and radius of gyration of areas. Examples related to moment of inertia of
composite geometry.

Friction

Concept of friction, Types of friction, Static and kinetic friction, Cone of

05 friction, Angle of repose, Coefficient of friction, Laws of friction, 4 10
Application of theory of friction: Friction on inclined plane, ladder friction
Simple Stresses & Strains
Elastic, homogeneous, isotropic materials, Hooke’s law, limit of elasticity
and proportionality, yield limit, ultimate strength, section of composite
materials, prismatic and non prismatic sections.
06 Stresses: Normal stresses, axial - tensile and compressive, shear and 8 20
complementary shear, thermal and hoop.
Applications to composite material stepped bars.
Strains: Linear, lateral, shear, thermal and volumetric.
Elastic Constants: Modulus of elasticity, Poisson’s ratio, Modulus of rigidity
and bulk modulus.
Stresses in Beams
Flexural/bending stresses:
Concept of simple bending, Assumptions, derivation of equation of bending,
07 neutral axis, determination of bending stresses, section modulus of 8 10

rectangular & circular (solid & hollow), I, T, Angle, channel sections.
Shear stresses:

Derivation of shear stresses formula, shear stress distribution across various
beam sections like rectangular, circular, triangular, I, T, angle sections.

Principal stresses and strains:
08 Compound stresses, analysis of principal planes and principal stresses, 4 5
principal strains

Reference Books:

1. Engineering Mechanics by Beer & Johnston

2. Applied Mechanics by S.B.Junarkar & H. J. Shah

3. Mechanics of Structure Vol. | by S.B.Junarkar & H. J. Shah
4. Engineering Mechanics by P.J.Shah

5. Engineering Mechanics by Dr. R. K. Bansal

6. Strength of Materials by Dr. R. K. Bansal

7. Engineering Mechanics by S. Ramamrutham

8. Strength of Materials by S. Ramamrutham

9. Engineering Mechanics by Kumar

10. Strength of Materials by Timo Shenko

Course Learning Outcomes (CLO):

1. Apply fundamental principles of mechanics & principles of equilibrium to real practical problems of
engineering.
Determine reactions & internal forces in statically determinate beams by applying principles of statics.
Find center of gravity and moment of inertia of different geometrical shapes.
Know basics of friction and its importance through simple applications.
Understand the types of stresses and strains developed in the member subjected to axial, bending and shear.
To get information of behavior & properties of engineering materials.
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Course Learning Outcomes (CLO): On completion of this course, the students will be able to:

CLO Description Bloom’s Taxonomy
Level
cLo1 | Apply fundamental principles of mechanics & principles of equilibrium to L-3
real practical problems of engineering
CLO?2 Determine reactions & internal forces in statically determinate beams by L-5
applying principles of statics.
CLO3 Find center of gravity and moment of inertia of different geometrical L-2
shapes.
CLO4 Know basics of friction and its importance through simple applications. L-2
CLOS5 Understand the types of stresses and strains developed in the member L-2
subjected to axial, bending and shear
CLO6 To get information of behavior & properties of engineering materials L1
L1- Remember, L2- Understand, L3- Apply, L4- Analyze, L5- Evaluate, L6- Create
Mapping of CLOs with POs & PSOs
Program Outcomes (POs) Program
Specific
Outcomes
(PSOs)
Course PO PO |PO |PO PO |PO |PO |PO |PO |PO |PO |PO |PS |PS |PS
Learning 1 2 3 4 5 6 7 8 9 10 |11 |12 |01 |02 |03
Outcomes
CLO1 M M M M H
CLO2 H H H H M | H
CLO3 H M H
CLO4 H M H
CLOS H| H|H/|H|H M | H
CLO06 H H M H

H: High, M: Medium, L: Low




