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PURPOSE

To develop the ability, in the engineering student, to understand, formulate, and solve a given
problem in a logical manner and to apply it to solve a few basic problems in engineering
mechanics.

INSTRUCTIONAL OBJECTIVES

At the end of this course the student should be able to apply concepts of
1. Static equilibrium of particles and rigid bodies

Analysis of trusses and friction

Properties of surfaces and volumes

Dynamic equilibrium of particles

. Dynamic equilibrium of rigid bodies

in solving basic problems in engineering mechanics
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UNIT I: STATICS OF PARTICLES 16

Equilibrium of Particles: Fundamental concepts and principles of engineering mechanics -
Forces on particles —vector addition- Concurrent forces in a plane - Resolution of forces -
Resultant of several concurrent forces - Free body diagram —Forces in space. Equilibrium of rigid
bodies: Principles of transmissibility - Moment of a force - Varignon's theorem - Equivalent
system of forces - Reduction of system of forces into single force and couple-Equipollent system
of forces - Types of supports and corresponding reactions - Equilibrium of rigid bodies in two
dimensions.- Equilibrium of a two force body , statically determinate and indeterminate structures

UNIT II: ANALYSIS OF TRUSSES AND FRICTION 15
Trusses: Definition of a truss - Simple Trusses - Analysis of Trusses - Method of joints- Method
of sections. Friction: Laws of Friction - Angle of Friction —Dry friction- Wedges - Rolling friction
- Belt Friction - Thrust and Journal bearings.

UNIT III: PROPERTIES OF SURFACES AND VOLUMES 14
Centre of Gravity: - Centroids of lines, areas, and volumes —Determination of centroids by
integration - Theorem of Pappus-Guldinus - Moment of Inertia: Second moment or Moment of
inertia of an area- Determination of moment of inertia of area by integration - Radius of gyration
- Parallel and perpendicular axis theorems - Polar moment of inertia - Mass moment of inertia.

UNIT IV: DYNAMICS OF PARTICLES 15
Rectilinear motion —uniform velocity and uniformly accelerated motion- Rectangular components
of velocity and acceleration- Curvilinear motion —Normal and tangential components- Radial and
transverse components-Newton second law — D’Alembert’s principle- Principle of work and
energy —Applications- Conservative forces-Principle of impulse and momentum - Impulsive
motion - Impact of elastic bodies — Direct central- Oblique central impact.



UNIT V: DYNAMICS OF RIGID BODIES 15
Introduction to Kinematics of rigid bodies - Translation and rotation of rigid bodies - Fixed axis
rotation — General plane motion —Absolute and Relative velocity in plane motion - Instantaneous
center of rotation in plane motion - Principle of work and energy for a rigid body - Principle of
impulse and momentum for the plane motion of a rigid body.
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