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 What is Mechanics?

Mechanics : is the science which describes and predicts the conditions of 

rest or motion of bodies under the action of forces.

Deformable 

bodies

Mechanics

Fluids
Rigid 

bodies

DynamicsStatics
Compressible 

fluids

Incompressible 

fluids

deformations are usually 

small and do not appreciably 

affect the conditions of 

equilibrium or motion of the 

structure under consideration.

Mechanics of Materials

resistance of the 

structure to failure is 

concerned
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 What is Mechanics?

Mechanics is an applied science - it 

is not an abstract or pure science but 

does not have the empiricism found 

in other engineering sciences.  

Mechanics is the foundation of most

engineering sciences and is an indispensable

prerequisite to their study.
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• Dynamics is that branch of mechanics which deals with the

motion of bodies under the action of forces.

• The study of dynamics in engineering usually follows the study

of statics, which deals with the effects of forces on bodies at

rest.

 What is Dynamics?
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 Fundamental Concepts

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.

Fundamental 

Concepts

Time -is a measure of the 

succession of events and is 

considered an absolute quantity 

in Newtonian mechanics

Force - represents the action of 

one body on another.  A force is 

characterized by its point of 

application, magnitude, and 

direction, i.e., a force is a vector 

quantity.

Space- is the geometric region

occupied by bodies. Position in

space is determined relative to

some geometric reference

system by means of linear and

angular measurements.

Mass is the quantitative 

measure of the inertia or 

resistance to change in motion 

of a body.

In Relativistic Mechanics, where the time of an event depends upon its position, and where the mass of a body 

varies with its velocity.
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 Fundamental Concepts

In Newtonian Mechanics : You will study the conditions of rest or motion of

particles and rigid bodies in terms of the four basic concept we have

introduced.

Particle is a very small amount of

matter which may be assumed to

occupy a single point in space.

A rigid body is a combination of a large

number of particles occupying fixed

positions with respect to each other.
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 Fundamental Principles

Newton’s First Law

If the resultant force on a particle is zero, the particle will remain 

at rest or continue to move in a straight line.

Newton’s Second Law

A particle will have an acceleration proportional 

to a nonzero resultant applied force. amF




Newton’s Third Law

The forces of action and reaction between two particles have the same  

magnitude and line of action with opposite sense.

Newton’s Law of Gravitation

Two particles are attracted with equal 

and opposite forces,
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 Systems of Units

The fourth must be 

compatible with 

Newton’s 2nd Law.

• International System of Units (SI Units): In this system,

the base units are the units of length, mass, and time, and

are called, respectively, the meter (m), the kilogram (kg),

and the second (s). The unit of force is called the newton

(N) and is defined as the force which gives an

acceleration of 1 m/ to a mass of 1 kg.

ForceMassLength Time

Three base units 

may be chosen 

arbitrarily
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 Systems of Units
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 Systems of Units

U.S. Customary Units: The base units are the units

of length, force, and time. These units are,

respectively, the foot (ft), the pound (lbf), and the

second (s). The pound is defined as the weight of a

platinum standard, called the standard pound,

which is kept at the National Institute of Standards

and Technology outside Washington and the mass

of which is 0.45359243 kg.
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