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Lecture 3

Outline

Force and its types

Newton’s laws of motion

+ What is Force?

A force is a push or pull acting upon an object as a result of its interaction with

another object that causes it to change its velocity. It has a magnitude and a direction
(vector quantity).
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4 What is formula for Force? 3 gall Aalace
The quantity of force is expressed by the product of mass (m) and acceleration (a).

The equation or the formula for force can mathematically be expressed in the form
of: Janatill & ALK 1y il (g 5l 3 )

F=ma

Where: m = mass, a = acceleration

Acceleration a is given by: a = Av/At
Where: v = velocity and t = time taken

So Force can be expressed as:
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+ Unit of Force

In the centimeter gram second system of unit (CGS unit) force is expressed
in dyne.
In the standard international system of unit (SI unit) it is expressed in Newton
(N)

Newton(N) = Kg M/S?

+ Types of Force

There are two types of forces based on their applications:
1. Contact Force
Forces that act on a body either directly or through a medium are called
contact forces.
Examples of contact forces are:
e Muscular Force
e Mechanical Force
e Frictional Force
. Non-Contact Force
Forces that act through spaces without making direct contact with the body
are called non-contact forces.
Examples of non-contact forces are:
e Gravitational Force
e Electrostatic Force
e Magnetic Force
The force exerted by a magnet on other magnets is called magnetic force. Magnetic
force and electrostatic force act on an object from a distance, that’s the reason they

are non-contact forces. The strength of gravity is an attractive force that is exerted
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by the Earth on objects, which make them fall to the land. The weight of a body is
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the force that is pulled by the earth towards the center.
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Solved Force Examples

Q.1) How much net force is required to accelerate a 1000 kg car at 4 m/s??
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Solution:

SRR

Given,

e a=4.00m/s?

e m=1000 kg
Therefore,
F =ma=1000 x 4 =4000 N

Q.3) A hammer having a mass of 1 kg going with a speed of 6 m/s hits a wall
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and comes to rest in 0.1 sec. Compute the obstacle force that makes the hammer
stop.
Solution:
Given,
Mass of Hammer, m = 1 kg
Initial Velocity, u =6 m/s
Final Velocity, v =0 m/s
Time Taken,t=0.1s

The acceleration is: a = Av/ At = (vs— vj)/t
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Therefore, a = -60 m/s? [-ve sign indicates retardation]
Thus, the retarding Force, F=ma=1x60=60 N
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Questions on Force
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1. Which is the weakest force in nature?
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Gravity is the weakest force as its coupling constant is small in value.
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2. Which force is strongest?
The strongest force is the strong nuclear force which is 100 times stronger than
the electromagnetic force.
3. What are some types of forces?
Basically, there are two types of forces:
« Contact forces
« Non-Contact forces
4. What are some examples of force?
Some examples of force are:
Gravitational force
Electric force
Magnetic force
Nuclear force
Frictional force
5. Which force causes a charged balloon to attract another balloon?

Electrostatic force

Newton’s laws of motion

+» Newton’s First Law
e states that “an object at rest will remain at rest and an object in motion will
remain in motion with a constant velocity unless external force acted on it”.
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e The tendency of an object to resist any attempt to change its velocity is called
inertia.
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+» Newton’s Second Law
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e states that “the acceleration of an object is directly proportional to the net force
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acting on it and inversely proportional to its mass”.
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ZF is the net force. May also be called the total force, resultant force

Gravitational Force Fﬂ . is the force that the earth exerts on an object. This

force is directed toward the center of the earth.

From Newton’s Second Law:

T2

F, =mg

Its magnitude is called the weight of the object
Weight = F = mg
+» Newton’s Third Law

e states that “if two objects interact, the force F,, exerted by object 1 on object 2

Is equal in magnitude and opposite in direction to the force F,, exerted by

ST

object 2 on object 1

SIS

The action force is equal in magnitude to the reaction force and opposite in

TTEIT

direction.

T

One of the forces is the action force, the other is the reaction force.

T

The normal force (table on monitor) is the reaction of the force the monitor exerts

ST

on the table. (Figure)
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e Normal means perpendicular, in this case The action (Earth on monitor) force is
equal in magnitude and opposite in direction to the reaction force, the force the

monitor exerts on the Earth.

Q1: A 60 Kg person walking at 1 m/sec bumps into a wall and stops in about 0.05

Sec. what is the force?

Sol: F=ma=mAv/At

A(mv) = (60 Kg) (1m/sec) — (60 Kg) (0 m/sec) = 60 Kg m/sec
the force developed on impact is

F=A (mv)/At =60Kg m/sec / 0.05 sec = 1200 Kg m/sec?

F =1200 Newton
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