CBSE Class 9 Science Notes Chapter 9: In Class 9 Science, Chapter 9 talks about Force and
Laws of Motion. It's all about understanding why things move or stay still. First, it explains what
force is - basically, anything that can make an object move or change its motion. Then, it goes
into Sir Isaac Newton's three laws of motion. The first one says that objects don't move unless
something pushes or pulls them.

The second one talks about how much force it takes to move something, depending on its size
and how much it weighs. The third one says that for every action, there's an equal and opposite
reaction. It's like when you push against a wall, the wall pushes back on you. This chapter helps
us understand why things move the way they do and how forces work in our everyday lives.

CBSE Class 9 Science Notes Chapter 9 Force and Laws
of Motion Overview

These notes for Class 9 Science, Chapter 9, "Force and Laws of Motion," are made by experts
from Physics Wallah. They're like a guidebook that helps us understand why things move and
what makes them stop.

In these notes, you'll learn about force, which is like a push or a pull that can make things move
or change their motion.

CBSE Class 9 Science Notes Chapter 9 PDF

You can find the PDF for CBSE Class 9 Science Notes Chapter 9, "Force and Laws of Motion,"
using the provided link. This PDF contains detailed explanations and important concepts
covered in the chapter. It's a valuable resource for students to revise and understand the topic
thoroughly. With this PDF, you can enhance your understanding of forces and motion, making
your learning experience more effective and enjoyable.
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CBSE Class 9 Science Notes Chapter 9 Force and Laws
of Motion

Introduction to Force

Force is an essential concept in physics that describes the push or pull on an object. It's like a
"push" when you push a door open or a "pull" when you tug on a rope. Forces can change the
motion of objects, making them speed up, slow down, or change direction. They can also affect
the shape of an object, like when you squish a ball or stretch a rubber band.



Effects of Force

1. Force moves stationary objects: When you push a stationary object, like a book on a
table, it starts to move.

2. Force stops objects from moving: If a ball is rolling, applying force in the opposite
direction can slow it down and eventually stop it.

3. Force changes the shape of a body: When you squeeze a sponge, you're applying force
that changes its shape.

4. Force changes the direction of motion: If you kick a ball to the left, you're applying force
that changes its original path.

Examples of Push:

1. Opening and closing the door: When you push a door open, you're applying force to
move it away from you.

2. Pushing the table: If you push a table to move it across the floor, you're exerting a
pushing force on it.

3. Pushing a car: When you push a car to help it start moving, you're applying force to push
it forward.

Examples of Pull:

1. Plucking the string of a guitar: When you pull on the guitar string, you're applying force to
make it vibrate and produce sound.

2. Pulling ropes while playing tug of war: When you tug on a rope during a game of tug of
war, you're exerting a pulling force.

3. Opening the drawer: When you pull a drawer open, you're applying force to move it
towards you.

4. Pulling the window curtain: If you use your hand to pull the curtain across the window,
you're exerting a pulling force.

Understanding force and its effects helps us explain and predict how objects move and interact
with each other in the physical world.

Balanced and Unbalanced Forces

Balanced Forces: When equal forces act in opposite directions on an object, they are called
balanced forces. In this case, there is no net effect on the object's motion, and it remains at rest
or continues moving at a constant speed in the same direction. Balanced forces do not cause
changes in motion.

Unbalanced Forces: Unbalanced forces are forces that do not cancel each other out and result
in a net force acting on an object. This net force causes changes in the object's motion, such as
speeding up, slowing down, or changing direction. An object subjected to unbalanced forces will
move in the direction of the stronger force.
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Net Force

The net force is the overall force acting on an object when all the individual forces acting on it
are considered together. It determines the direction in which the object will move and how fast it
will accelerate. If the net force is zero, the forces are balanced, and there is no change in
motion. However, if the net force is not zero, the forces are unbalanced, and the object's motion

will change accordingly.

F1g SN w53

Fret=3N




Frictional Force

Friction is a force that opposes the relative motion of objects in contact with each other. When
two surfaces rub against each other, friction acts to resist their motion. For example, when we
try to push a heavy table across the floor, the frictional force between the table and the floor
opposes the motion, making it difficult to move the table. If the applied force is balanced by the
frictional force, the table remains stationary.

First Law of Motion

The First Law of Motion, also known as the Law of Inertia, states that an object will remain at
rest or continue moving in a straight line at a constant speed unless acted upon by an external
unbalanced force. In simpler terms, this law describes the tendency of objects to resist changes
in their motion.

Key Concepts:

1. Inertia: The term "inertia" refers to the tendency of an object to resist changes in its state
of motion. Objects with more mass have greater inertia and are more resistant to
changes in motion.

2. Rest or Uniform Motion: According to the First Law, if an object is initially at rest, it will
remain at rest unless an external force acts on it. Similarly, if an object is moving in a
straight line at a constant speed, it will continue to do so unless acted upon by an
external force.

3. External Unbalanced Force: For an object to change its state of motion, it requires the
application of an external unbalanced force. An unbalanced force is one that is not
canceled out by another force, resulting in a net force acting on the object.

lHlustration:

Imagine a book resting on a table. According to the First Law of Motion, the book will remain at
rest unless an external force, such as someone pushing or pulling it, is applied. Similarly, if a
ball is rolling along a smooth surface with no friction, it will continue rolling at a constant speed
unless acted upon by an external force, such as a push or a pull.

Understanding the First Law of Motion is fundamental to comprehending the behavior of objects
in the absence of external forces and predicting how they will respond to different types of
forces in various situations.



Newton's First Law of Motion
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An object in motion
will continue with
constant speed and
direction, ...

An object at rest Unless acted on by
will remain at rest... an unbalanced force.

... Unless acted on by
an unbalanced force.

Inertia

Inertia is the natural tendency of objects to resist changes in their state of motion or rest.
Essentially, it's the property of matter that makes objects maintain their current state unless
acted upon by an external force. Inertia depends on the mass of an object - the more massive
an object is, the greater its inertia, and vice versa.

Types of Inertia:

1. Inertia of Rest: An object at rest will remain at rest unless acted upon by an external
force. For instance, when you suddenly accelerate in a car, you may feel as though
you're being pushed backward. In reality, your body tends to stay in place due to its
inertia, resisting the change in motion caused by the car's acceleration.

2. Inertia of Motion: An object in motion will continue moving at a constant velocity in a
straight line unless acted upon by an external force. For example, when a hockey puck is
sliding across the ice, it will keep moving until it encounters friction or another force that
slows it down.
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Understanding inertia is crucial for explaining various phenomena in physics, such as why
objects stay at rest or continue moving until acted upon by a force. It also helps us comprehend
the behavior of objects in different situations, whether they're stationary, in motion, or changing
their velocity.

Second Law of Motion

The Second Law of Motion, also known as Newton's Second Law, relates the net force acting
on an object to its mass and acceleration. It explains how the velocity of an object changes
when a force is applied to it.

Momentum:

Before delving into the Second Law, it's essential to understand momentum. Momentum is a
property of moving objects and depends on both their mass and velocity. It is defined as the
product of an object's mass (m) and its velocity (v). Mathematically, momentum (p) can be
expressed as p = mv. Since momentum is a vector quantity, it has both magnitude and direction.
For instance, a fast-moving baseball or a bullet fired from a gun possesses momentum.

Second Law of Motion:

The Second Law of Motion states that the rate of change of momentum of an object is directly
proportional to the net force acting on it and takes place in the direction of the force. This law
can be expressed mathematically as F = ma, where F is the net force applied to the object, m is
its mass, and a is the acceleration produced.



The equation F = ma signifies that the force acting on an object is directly proportional to both its
mass and the acceleration it experiences. This implies that a greater force is required to
accelerate an object with a larger mass compared to one with a smaller mass, given the same
acceleration.

The Second Law allows us to calculate the force required to produce a specific acceleration on
an object. For instance, if we apply a force of 1 unit to an object with a mass of 1 kg, resulting in
an acceleration of 1 m/s?, then the force (F) exerted can be represented as F =1 x 1 = 1 unit.

Conservation of Momentum

The concept of conservation of momentum is rooted in the principle that the total momentum of
an isolated system remains constant over time, provided no external forces act on it. To
comprehend this concept fully, it's essential to first understand the notion of a system.

Concept of System:

In physics, a system refers to a specific portion of the universe under consideration for analysis.
Everything outside this defined system is termed the environment. For instance, envision a car
traveling at a constant velocity. The car, along with all its internal components and forces, can
be considered the system, while external influences like friction from the road or air resistance
constitute the environment.

Conservation of Momentum

The conservation of momentum principle asserts that in an isolated system, the total momentum
remains unchanged over time. This means that if no external forces act upon the system, the
total momentum before an event or interaction will be equal to the total momentum after the
event.

A classic example illustrating the conservation of momentum is the collision between two balls,
A and B. According to Newton's third law of motion, the force exerted by ball A on ball B
(F_{AB}) will be equal in magnitude but opposite in direction to the force exerted by ball B on
ball A (F_{BA}). This results in a transfer of momentum between the two balls, leading to
changes in their velocities. However, the total momentum of the system comprising both balls
remains constant throughout the collision.

This principle finds extensive application in various real-world scenarios, from analyzing
collisions in billiards to understanding the dynamics of celestial bodies in space.

Inertial and Non-Inertial Frames



It's crucial to differentiate between inertial and non-inertial frames of reference. An inertial frame
of reference is one in which Newton's laws of motion hold true, meaning an object remains
either at rest or in uniform motion unless acted upon by an external force. On the other hand, a
non-inertial frame of reference is one undergoing acceleration relative to an inertial frame,
where Newton's laws may not apply directly.

Noninertial
observer
| .

I-:-._'":.._ -

—
-

Benefits of CBSE Class 9 Science Notes Chapter 9 Force
and Laws of Motion

e Conceptual Clarity: The notes provide a clear and concise explanation of fundamental
concepts related to force and motion, helping students develop a strong conceptual
foundation.

e Comprehensive Coverage: The notes cover all the essential topics included in the CBSE
syllabus for Class 9, ensuring that students have access to comprehensive study
material for their exams.

e Simplified Explanation: Complex concepts such as Newton's laws of motion and the
principles of inertia are explained in a simplified manner, making it easier for students to
understand and remember.

e Visual Aids: The notes may include diagrams, illustrations, and examples to enhance
understanding and facilitate visual learning, which can be especially helpful for students
who are more inclined towards visual learning.

e Exam Preparation: The notes are designed to help students prepare effectively for their
exams by summarizing key points, formulas, and equations, enabling them to revise the
entire chapter quickly and efficiently.



