
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.

First Law:  A. body will remain at rest or continue to 
move with uniform velocity unless acted upon by an 
external force.
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Newton’s Second Law: 

A particle will have an acceleration proportional to a non-

zero resultant applied force.

• When a force acts on an object, the object accelerates in

the direction of the force

• If the mass of an object is held constant, increasing force

will increase acceleration.

• If the force on an object remains constant, increasing

mass will decrease acceleration.

Second Law: If an external force acts upon a body, the

rate of change of momentum is proportional to the force,

and takes place in the direction of the force.
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Newton’s Third Law: 

The forces of action and reaction

between two particles have the same

magnitude and line of action with

opposite sense.

Third Law: To every action there is a
reaction equal in magnitude and
opposite in direction
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Sir Isaac Newton developed these laws in the late

seventeenth century from a study of the motion of

objects.

The application of these laws to engineering

problems is the topic of Engineering Mechanics.
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The first law deals with bodies in equilibrium and is 

the basis for the study of statics.

The second law is concerned with accelerating bodies 

and is the basis of the branch of

mechanics known as Dynamics

third law is fundamental to an understanding of the 

concept of force. 

In engineering applications, ,the word ‘action’ may be 

taken to mean force and so, if a body exerts a force on a 

second body, the second body exerts an equal and 

opposite force on the first
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Newton’s Law of Gravitation: 

Two particles are attracted with equal and opposite 

forces.

Every point mass in the universe attracts every

other point mass with a force that is directly

proportional to the product of their masses and

inversely proportional to the square of the distance

between them.

GM W = mg g = G = 6.67 x 10-11 Nm2/kg2 R2 
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Si.

no

MASS WEIGHT

1 It is the quatity of matter 

contained in a body

It is the force with which the 

body is attracted towards the 

centre of the earth

2 It is  constant for all 

places

It is not constant for all 

places

3 It resists  motion in body It provides motion in body

4 It is a Scalar  Quantity It is a Vector Quantity

5 It is never zero It is zero at the centre of 

earth

6 It is measured in Kg, both 

MKS and SI Units

It is measured in Kg wt in 

MKS and Newton (N) inSI
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Law of Parallelogram of Forces 

If the two forces acting at a point be represented in

magnitude and direction by the two adjacent sides

of a parallelogram, then their resultant is

represented in magnitude and direction by the

diagonal of the parallelogram passing through that

point. The magnitude of Resultant force R

• Parallelogram Law
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Parallelogram Law of Forces

This law was formulated based on experimental

results.

Stevinus employed it in 1586,

the credit of presenting it as a law goes to Varignon

and Newton (1687).

The Parallelogram law of forces enables us to replace

the two forces acting at a point by a single force

called the resultant force acting at that point without

altering any effect on the body.
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It states that if two forces acting simultaneously

on a body at a point are represented in magnitude

and direction by the two adjacent "sides of a

parallelogram,

their resultant is represented in magnitude and

direction by the diagonal of the parallelogram

which passes through the point of intersection of

the two sides representing the forces.
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Fig. (a), Two forces F1= 500 N and F2 = 400 N acting at 

point 'O' on a body, the angle between them being 60°. 

The parallelogram ABCD shown in Fig. (b) is constructed

in such a way that the side AB represents F1 and side AD

represents F2 in magnitude (to the scale) and direction.

Then, according to the parallelogram law of forces, the

diagonal AC which passes through the intersection of AB

and AD represents the resultant 'R' of the two forces F1 and

F2 in magnitude and direction.

This force R is having the same effect as F1 and F2 had on

the body.
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Law of Triangle of forces 

"If the forces acting at a point be

represented in magnitude and direction

by the three sides of a triangle taken in

order, they will be in equilibrium.”
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Lami’s Theorem: 

If three forces acting at a fixed point are in

equilibrium, each force will be

proportional to the sine of the angle

between the other two forces.”
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Principle of Transmissibility

Conditions of equilibrium or motion are not

affected by transmitting a force along its line of

action.

F and F’ are equivalent forces.

Task Draw one simple mechanism to lift the body

or water or weight.

Make the group of five students.
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Principle of Transmissibility

States that a Force may be applied at any point

on a given line of action without altering the

resultant effects of the force exerted to the

rigid on which it acts
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