
Introduction









What is Mechanics?

Mechanics is a branch of science which

deals with bodies at rest or motion under the

action of forces.





According to the main task of mechanics, namely, the investigation of
the state of rest or motion under the action of forces,

mechanics may be divided into statics and dynamics. Statics (Latin:
status = standing) deals with the equilibrium of bodies subjected to
forces.

Dynamics (Greek: dynamis = force) is subdivided into kinematics and
kinetics.

Kinematics (Greek: kinesis = movement) investigates the motion of
bodies without referring to forces as a cause or result of the motion.

This means that it deals with the geometry of the motion in time and
space, whereas kinetics relates the forces involved and the motion.



Structure of Mechanics 

• Applied Mechanics (Mechanics applied to Engg. 

Problem) 

• 1) Mechanics of Rigid Bodies 

• 2) Mechanics of Deformable (Things that do not 

change Bodies shape) 

• Statics 

• Dynamics 

• Kinetics (Forces which causes the motion are 

considered) 

• Kinematics(Forces which causes the motion are 

not considered) 



• 3)  Mechanics of Fluids (Things that do change 

shape) 

• Incompressible, 

• Compressible 





The historical origin of mechanics can be traced to

ancient Greece, although of course mechanical insight

derived from experience had been applied to tools and

devices much earlier. Several cornerstones on statics

were laid by the works of Archimedes (287– 212): lever

and fulcrum, block and tackle, center of gravity and

buoyancy. Nothing more of great importance was

discovered until the time of the Renaissance. Further

progress was then made by Leonardo da Vinci (1452–

1519), with his observations of the equilibrium on an

inclined plane, and by Simon Stevin (1548– 1620), with

his discovery of the law of the composition of forces.



The first investigations on dynamics can be traced back to

Galileo Galilei (1564–1642) who discovered the law of

gravitation. The laws of planetary motion by Johannes

Kepler (1571–1630) and the numerous works of Christian

Huygens (1629–1695), finally led to the formulation of

the laws of motion by Isaac Newton (1643–1727). At this

point, tremendous advancement was initiated, which went

hand in hand with the development of analysis and is

associated with the Bernoulli family (17th and 18th

century), Leonhard Euler (1707–1783), Jean Lerond

D’Alembert (1717–1783) and Joseph Louis Lagrange

(1736–1813).



As a result of the progress made in analytical

and numerical methods – the latter specially

boosted by computer technology – mechanics

today continues to enlarge its field of application

and makes more complex problems accessible to

exact analysis. Mechanics also has its place in

branches of sciences such as medicine, biology

and the social sciences, through the application

of modelling and mathematical analysis.













BASIC QUANTITIES

The four important quantities are used throughout the

mechanics

LENGTH

Length is used to locate the position of a point in a

space and describe the size of a physical system.

Once a standard unit of length is defined,

one can then use it to define distances and geometric

properties of a body as multiples of this unit.



Space 

associated with the notation of the position of a point P

given in terms of three coordinates measured from a

reference point or origin.

OR

The unlimited expanse of physical dimensions in which all

material objects are located

Space is the geometric region occupied by bodies whose

position are described by linear and angular measurement

relative to coordinate system

For three dimensions – three coordinates

For two dimensions – two coordinates



TIME 

It is a measure of duration between successive

events.

Time is conceived as a succession of events.

Although the principles of statics are time

independent,

this quantity plays an vital role in the study of

dynamics.





Fundamental Concepts 

Particle

It is an idealized body which may have

negligible mass and whose size and shape

can be neglected

Matter

Substances that posses weight, occupies

space, volume, apprehended by sense.



Body 

the matter bounded by a closed surface is called

body. It is accumulation of large number of particles

Rigid Body

if the relative distance between the particle of the

body is same before and after the application of

forces.

Deformable body

If the relative distance between the particle of the

body is different(change) before and after the

application of forces.





Force - Represents the action of one body on

another. A force is characterized by its point of

application, magnitude, and direction.

A force is a physical quantity that can be brought 

into equilibrium with gravity

In Newtonian Mechanics,

space, time, and mass are absolute concepts,

independent of each other.

Force, however, is not independent of the other

three.

The force acting on a body is related to the mass of

the body and the variation of its velocity with time.


