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Mechanics
 Engineering mechanics is the branch of science

which deals with the study of forces and its effect
on the body.

 So it is basically study of state of rigid body under
the action of external forces.

Naresh Pradhan



06-10-2024

3

Naresh Pradhan

Force
 Force is an agent, which produce or tends to produce, destroys or

tends to destroy the state of body, which is either at rest or in motion.

 Force is an external agent capable of changing a body’s state of rest or
motion.
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Characteristics of Force

a) The magnitude of force 

b) The direction of the force 

c) The nature of force 

d) Line of action
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Effects of Force

1. Force can make a body that is at rest to move.

2. It can stop a moving body or slow it down.

3. It can accelerate the speed of a moving body.

4. It can also change the direction of a moving body.
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Collinear Force System
When the lines of action of all the forces of a system act along the same
line, this force system is called collinear force system.

Coplanar Force System
When the lines of action of a set of forces lie in a single plane is called 
coplanar force system.

Non-Coplanar Force System
When the line of action of all the forces do not lie in one plane, is called 
Non-coplanar force system

Non-Collinear Force System
When the lines of action of all the forces of a system do not act along
the same line, this force system is called collinear force system.
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Concurrent Force System
 The forces when extended pass through a single point and the point is

called point of concurrency.
 The lines of actions of all forces meet at the point of concurrency.
 Concurrent forces may or may not be coplanar.

Non-concurrent Force System
 When the forces of a system do not meet at a common point of

concurrency, this type of force system is called non-concurrent force
system.

 Parallel forces are the example of this type of force system.
 Non-concurrent forces may be coplanar or non-coplanar.
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Principle Of Transmissibility:
 It says the point of application of the force can be moved

anywhere along the line of action of force without changing
the external effects (magnitude) of the force on the body

 The force can be represented anywhere along the line of action
without changing the effect of the forces on any rigid body
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Principle Of Superposition:
 The action of a given system of forces on a rigid body

will never changed if we add or subtract another
system of forces in equilibrium
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Resultant Of Forces
 A single force which produces the same effect as a number of forces acting

together is called the resultant of forces.

 And the process of finding out the resultant force of a number of given
forces is called composition of forces.
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Resolution Of Forces
The process of splitting up the given forces into a number of components 
without changing its effect on a body is called resolution of force.
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Parallelogram Law Of Forces
 If two forces are acting at a point and are represented in both magnitude and direction

by the adjacent sides of the parallelogram, then the diagonal passing through their
point of intersection, represents the resultant in both magnitude and direction.

Naresh Pradhan



06-10-2024

9

Naresh Pradhan

Naresh Pradhan

Triangle Law Of Forces
 If two forces are acting as the adjacent sides of a triangle taken in order, then the

closing sides of the triangle represents the resultant in opposite direction.
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Polygon Law Of Forces
 If any number of coplanar concurrent forces can be represented in magnitude and

direction by the sides of a polygon taken in order; then their resultant will be
represented by the closing side of the polygon taken in opposite order.
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Q1:Two forces 5N and 3N act an angle 60଴ with each other. Find the resultant of the forces
and angle at which the resultant act.
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Two forces of 100 N and 150 N are acting simultaneously at a point. What is the resultant of
these two forces, if the angle between them is 45°
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The resultant of two forces i.e. P+Q and P-Q is 𝟑𝑷𝟐 + 𝑸𝟐. Find the angle between the two
forces.
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Two forces act an angle of 120଴. The bigger force is of 40N and the resultant is perpendicular
to the smaller one. Find the smaller force.
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Find the magnitude of the two forces, such that if they act at right angles, their resultant is
10 N . But if they Act at 60°, their resultant is 13 N
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The forces 20 N, 30 N, 40 N, 50 N and 60 N are acting at one of the angular points of a regular
hexagon, towards the other five angular points, taken in order. Find the magnitude and
direction of the resultant force.
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Forces 10N, 20 N, 30 N, 40 N, 50 N and 60 N are acting along the side of a regular hexagon.
Find out the resultant force.
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The following forces act at a point :
(i) 20 N inclined at 30° towards North of East,
(ii) 25 N towards North,
(iii) 30 N towards North West, and
(iv) 35 N inclined at 40° towards South of West.
Find the magnitude and direction of the resultant force.
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The following forces act at a point :
(i) 20 N inclined at 30° towards North of East,
(ii) 25 N towards North,
(iii) 30 N towards North West, and
(iv) 35 N inclined at 40° towards South of West.
Find the magnitude and direction of the resultant force.
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The resultant of two forces P and Q is R. if Q is doubled then the new resultant is perpendicular
to P. then proof that Q =R.
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Calculate the moment about B for this force system.
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Find the value of force P so that moment about point A is zero.
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Two like parallel forces of 50 N and 100 N act at the ends of a rod 360 mm long. Find the
magnitude of the resultant force and the point where it acts.
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Two unlike parallel forces of magnitude 400 N and 100 N are acting in such a way that their
lines of action are 150 mm apart. Determine the magnitude of the resultant force and the
point at which it acts.
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COUPLE

A pair of two equal and unlike parallel forces (i.e. forces equal in 
magnitude, with lines of action parallel to each other and acting in opposite 
directions) is known as a couple.

As a matter of fact, a couple is unable to
produce any translatory motion (i.e., motion in a
straight line). But it produces a motion of
rotation in the body, on which it acts.

The simplest example of a couple is the forces
applied to the key of a lock, while locking or
unlocking it.
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ARM OF A COUPLE
The perpendicular distance (a), between the lines of action of the two 
equal and opposite parallel forces, is known as arm of the couple.

MOMENT OF A COUPLE
The moment of a couple is the product of the force (i.e., one of the forces 
of the two equal and opposite parallel forces) and the arm of the couple. 

Mathematically:
Moment of a couple = P × a

where P = Magnitude of the force, and
a = Arm of the couple.
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CHARACTERISTICS OF A COUPLE

A couple (whether clockwise or anticlockwise) has the following characteristics:

1. The algebraic sum of the forces, constituting the couple, is zero.

2. A couple cannot be balanced by a single force. But it can be balanced only by
a couple of opposite sense.

3. Any no. of coplanar couples can be reduced to a single couple, whose
magnitude will be equal to the algebraic sum of the moments of all the
couples.

4. The algebraic sum of the moments of the forces, constituting the couple,
about any point is the same, and equal to the moment of the couple itself.
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