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Learning Objectives
▪ Concept of force, eﬀects of force and unit of force.
▪ Diﬀerent types of forces

Important Terms
▪ The frictional force always works in the opposite direction of the motion.
▪ Gravitational force not only exists on earth but also between any two bodies in the
universe.
▪ SI unit of force is Newton
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12.1

Intro/Concept of Force / Force due
to an Interaction

Shoot Live
In our daily life, we apply force on many objects, Action like picking.
Opening, shutting, kicking, hitting, lifting, ﬂicking, pushing, pulling are
often used to describe certain task. Each of these action result in some
kind of change in the motion of an object.
In Science force, usually means push or pull.
Living and non- living things can apply force.
To apply a force over an object interaction between
object and source of force is necessary.
Whenever force act two objects are involved. One,
which applied force, the other, which receive force.
Examples: To kick ball we need to push it, to pick the
book we need to pull it, to hit the ball we need to
push it and to lift the box we need to push it.

Forces are due to an Interaction
Interaction involves two objects. In interaction each object acts in such a way as
to have an eﬀect on the other object.
Interaction of one object with another object results in force between two objects.
At least two objects must interact with each other for a Force to come into play. If
there is no interaction between two objects, no force can show its eﬀects.

In the above ﬁrst ﬁgure two people pushing each other in the second ﬁgure one
person is pushing and other is pulling. In both the ﬁgure you can see to apply the
force interaction between two object is must.
Interaction between the objects can be physical or non-physical.
Ex of Physical Interaction: pulling a rope, hitting a ball with bat, etc.
Ex of non-Physical interaction: Magnetic force, electrostatic force, gravitational
force, etc.

12.1.1 Effect of Force
Force can change the state of motion: An Object can be in two states.
(a) Rest State: When an object is not moving. This means a stationary
object is called in the state of rest. For example –A ball and book kept
over the ground and not moving.
(b) Motion State: A moving object is called in the state of motion. For
example – a moving car, a moving ball, etc.
For example While plying cricket, the cricket ball changes the
direction when it comes to the batsman and moves away from the
batsman.

Force can change the shape of an object
Force can change the shape of an object. For example shape of balloon will
change when we apply force on it and another example is rubber ball when you
will apply force on it, it will change the shape.
Hence we can conclude from the above discussion that
Force can:
▪ Make a stationary body move
▪ Change the speed of a body
▪ Change the direction of motion of a body (It is possible to change the direction
of motion of a body without changing its speed.)
▪ Change the size or shape of the body
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12.1.2 Units of Force
A newton is a unit of measurement named after Sir
Isaac Newton.
In physics, a newton (N) is the metric unit of force. It
was named after Sir Isaac Newton.
Sir Isaac Newton was a physicist, mathematician, and
philosopher. Newton's theory of classical mechanics
was one of the most important and inﬂuential
achievements in science. He advanced the works of
Galileo, Kepler, and Huygens and formulated his
theories into three fundamental laws of motion.
Newton's laws of motion are the basis of classical
mechanics.

12.2

Types of Force

Following are some types of force

12.2.1

Gravitational Force

Have you ever a though why do fruits on tree fall to the ground?
Any falling object is attracted towards earth. Whenever we toss a coin, it
goes up for some time but ﬁnally starts coming down, thus there is a
change in state of motion of coin. So there must be a force responsible for
it. Object tends to fall towards earth because it pulls them. This force is
known as Gravity.

The force exerts on
falling body is due to
earth's gravitational
force. This force not
only exists on earth but
also between any two
bodies in the universe.

12.2.2 Muscular Force
Muscular force acts during the basic day to day work of our life such as
breathing, digestion, lifting a bucket, pulling or pushing some object.
Since Muscular force can be applied on objects only when it is in contact
with the object, it comes under contact force category.
Animals also use muscular force to carry out their task.

Muscles functions to
produce a force which
is known as muscular
force.

12.2.3 Electrostatic Force
Take a plastic straw and divide it into two parts, suspend one part with the
help of thread. Rub one end of another part with paper. Now bring the
rubbed end near the ﬁrst part. You will observe that freely suspended straw
gets attracted towards ﬁrst. Because there is transfer of charge between
the straw and the paper. As a result, straw end gets charges. The charged
ends then exert attractive force on the neutral ﬁrst straw. Rub the free end
of suspended part with another sheet of paper. Now bring the rubbed end
of second part near the rubbed end of freely suspended part. In this case, it
gets pushed away. Here the both ends get charged therefor they repulse
each other.

Force exerted by a
charged body is called
an electrostatic force
e.g. like charges repel
each other, while unlike
charges attract each
other.
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12.2.4 Frictional Force
A ball moving on the ground slows down gradually
and stops after covering some distance. The force is
exerted by the ground on the moving ball which
opposes its motion and brings it to a stop.
For example: Walking: friction between your feet and
the ﬂoor.
The force of friction or
simply friction is that
force which opposes
the motion of an object
over another object in
contact with it.

Driving: Friction between the road and wheels of the car.
For, example : When you try to push box , the friction force is oppose to move
the box in the opposite direction of applied force.

Origin of Friction
The surfaces of bodies are never perfectly smooth. Even a very smooth surface
seen under a microscope, is found to have hills and deals (depressions and
projections) as shown in the ﬁgure.
The interlocking of the irregularities of the surfaces in contact causes friction.

12.2.5 Magnetic Force
Take two bar magnets bring the similar poles towards each other. When
the ﬁrst magnet brought near the second magnet, ﬁrst magnet moves away.
Now bring the opposite pole of magnet towards each other. In this case,
both magnets attract each other. There is no physical contact between the
magnets still the magnet moves this means there is some force present
between the magnets which exerted without contact.

The force which arises
due to attraction or
repulsion between the
poles of magnet is
called magnetic force.
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Summary

▪ A push or pull acting on an object is called force.
▪ Interaction of one object with another object results in force between two
objects.
▪ Force can change the state of motion.
▪ Force can change the shape of an object.
▪ SI unit of force is Newton.
▪ The force exerts on falling body is due to earth's gravitational force. This
force not only exists on earth but also between any two bodies in the
universe.
▪ Muscles functions to produce a force which is known as muscular force.
▪ Force exerted by a charged body is called an electrostatic force e.g. like
charges repel each other, while unlike charges attract each other.
▪ The force of friction or simply friction is that force which opposes the
motion of an object over another object in contact with it.
▪ The force which arises due to attraction or repulsion between the poles of
magnet is called magnetic force.

