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Inventory 

Sl. No. Materials Quantity 

Equipment’s 

1 Smoke box (small ) 4 

2 Laser pointer 4 

3 Plastic pipe of 1 feet  6 

4 Metal ring 6 

5 Spinning top with thread 3 

6 Rubber pad 6 

7 Measuring tape 2 

8 Weighing machine 1 

9  Box of weights set 1 

10 Measuring cylinder 2 

11  Tin can 3 

12 Spring (medium size) 6 

13 Bar magnet 12 

14 Spring balance 1 

15 100 mL plastic beaker 1 

16 Tuning fork set 1 

Models 

17 Inertia of motion model 1 

18 Newton’s cradle model 1 

19 Velocity model  

20 Speed model  

21 Spring balances with wooden plate(force)  

Consumables 

22 TT balls 6 

23 Big ball 1 

24 Rubber band packet 2 

25 A4 sheet bundle 1 

26 Pen 6 

27 Note book 6 

28 Small pin packet 1 

30 Drinking straw packet 1 

31 Scissor 6 

32 5 × 10 wooden block 6 

33 Scale 6 

34 Pencil 6 

35 Sharpener  6 

36 Eraser 6 
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37 Match box packet 1  

38 Incense stick packet 1 

39 Thread bundle 2 

40 Sticks  6 

41 Card board 1 

42 Coin 1 
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SECTION A 

MEASUREMENTS 

 

1. INTRODUCTION 

Measurement is essential in daily life. After completing your activities, you 

drink a glass of hot milk. Sometimes you add a little sugar also. Then, you 

wear the school uniform and run to the school. If you want to quantify the 

above activities, you ask the following questions. 

How much milk did you drink? How much sugar did you add to your milk? 

How hot was the milk? How much cloth was required to stitch your school 

uniform? 

 

 

Answers to all these questions are specified in terms of certain units, which 

are measurable.  

 What is a measurement? 

It is the quantitative determination of a physical quantity in terms of certain 

basic units. 
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Measurement is a process in which we compare the quantity of the object 

to be measured with a known quantity of the same type. This known fixed 

quantity is called the ‘unit’. 

In ancient times, different body parts were used to measure length. The 

distance between the tip of the thumb and the tip of the little finger of a 

fully stretched hand was termed ‘hand span’. The distance between the tip 

of the middle finger and the elbow was termed ‘cubit’. 

 

However it was soon realized that these units were 

not reliable, as the length of the body parts can 

vary from person to person. Therefore we need to 

have certain standards for measuring these physical 

quantities. Such units are called ‘Standard Units’.  

 Physical quantities are divided into two types: 

fundamental and derived quantities. Mass, length 

and time are fundamental physical quantities. 

Quantities such as area, speed, volume etc. can be 

expressed in by a combination of fundamental quantities. These units are 

called ‘derived units’. 
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?1.1 Height of a person 

Aim 

To measure height of a person 

Materials required  

Meter scale 

Procedure  

Step 1  

Draw a vertical line on the wall and mark 
heights along the line starting from say 50 cms. 
Mark horizontal lines corresponding to each cm 
till about 2 to 3 meters. Every tenth division 
could be indicated by a longer line compared to 
in-between markings. 

Step 2  

Ask a student to stand with his/her back against 
the line drawn.  

Step 3  

Make a mark on the wall with a horizontal scale 
kept on top of the head.  

Step 4  

You can read the height of the student from the mark that you have made. 
Let 4 to 5 students measure the height of the same person similarly. 

Record all observations in a table as shown. 
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Name of the student 
making measurement 

Height measured 

A  

B  

C  

D  

 

Study carefully the results obtained by different students.  

Observation  

There is a small variation in the heights measured by different students. . 

Inference 

Human error has caused this small variation. 

Length is measured in meter. Each meter (m) is divided into 100 equal 
divisions, called centimeter (cm). Each centimeter has ten equal divisions, 
called millimeter (mm).  

 Thus, 1 m = 100 cm 

          1 cm = 10 mm  

 

For measuring large distances, meter is not a 
convenient unit. We define a larger unit of length. It 
is called kilometer (km). 

1 km = 1000 m 
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1.2 Length of a curved line 

Aim 

Measuring length of a curved line 

Materials required 

A sheet of paper, pencil, thread and ruler 

Procedure 

Step 1  

Draw a curved line on a sheet of paper.  

Step 2  

Take a piece of thread and trace the 
line with it. 

Step 3  

Mark the two ends. 

Step 4  

Measure the distance between the marks on the thread with the ruler.  

Observation  

Length of the curved line = ______ cm. 
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1.3 Area  

Aim 

To measure area 

Materials required 

Graph sheet and scissors 

Procedure  

Step 1  
Cut a square of side 1 centimeter from the graph sheet. 
Step 2  
Area of this square is 1 square centimeters and written as 1 cm²  
Step 3 
Count the number of small squares in 1cm². There are 100 small squares in 1 
cm2; area of each small square is one square millimeter i.e., 1 mm². 
Step 4  
Draw a rectangle. 
Step 5  
Measure the length and breadth of rectangle.  
Step 6  
Multiply length by breadth.  
 
Observation 

Length of rectangle= ____ cm 
Breadth of rectangle = ____ cm 
Area of rectangle = _______ cm2 
Verify your results by counting the number of square centimeters.  
Inference  

Area of square = side 2       

Area of rectangle = length × breadth  
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1.4 Area of an irregular object 

Aim 

To find the area of an irregular object 

Materials required 

Graph paper, a leaf and pencil  

Procedure 

Step 1 

Take the leaf and place it on the graph paper.  

Step 2 

Trace its outline on the graph paper with a pencil. 

Step 3 

Tick the number of incomplete squares that are half or more within outline. 

Ignore the squares that are less than half with in boundary.  

Step 4 

Count the total number of ticked squares. If each side of the square is a cm, 

then each square corresponds to a sq.cm. 

Observation 

The total number gives the approximate area of the leaf in square 

centimeters. 
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1.5 Volume of liquid 

Aim 

Measuring the volume of a given quantity of liquid 

Materials required 

Measuring cylinders, water, graph sheet and beaker 

Procedure 

Measuring cylinder has graduations in milliliters. 

Step 1  

Pour water into the measuring cylinder and measure the amount of water.  

Step 2 

Note down the value.  

Step 3  

Give the following activity to students and ask them to mention the amount 

of water in liters.  
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Observation  

1. Volume of the liquid = ____ ml  

2. Volume of the liquid =____ ml 

3. Volume of the liquid = ____ml 

4. Volume of the liquid = ____ml 

5. Volume of the liquid = ____ml 

6. Volume of the liquid = ____ml 

7. Volume of the liquid = ____ml 

8. Volume of the liquid = ____ml 

Inference 

Liquids are measured in litres.  

Take a graph sheet and make a cube of 

10 cm side. It is a container of 1000 

cm3, which is 1 liter. 

1 liter = 1000cm3 
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1.6 mass of substances 

Aim 

To measure mass of given substances  

Materials required 

Weighing balance, weights and marbles 

Procedure 

Step 1 

Take a handful of marbles.  

Step 2 

Place them in the pan of the balance.  

Step 3 

Read the mass of the marbles from the scale in the balance. 

In the figure given below the mass of the marble is 750 g   



15 
 

15 
 

 

Additional activities 

Give the following activity to students and ask them to fill up the blanks.  
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SECTION B 

FORCE AND MOTION 

1. FORCE 

1. 1 INTRODUCTION 

In everyday life, we see and perform many activities that involve a “push” or 
a “pull”.  

 

 

 

 

 

We push the door when we want to close it. In tug of war, contestants pull 
the rope from opposite sides. 

  

 

 

 

 

 

 

A push or a pull exerted on an object is called force. 
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1.2 Effects of force 

 

Aim 

To study the effects of force  

Materials required  

Ball, spring and rubber band 

Procedure 

Step 1 

Roll a ball on the table. Push it in the 
direction in which it is moving. 

What happens to its speed? 
 

Step 2 
 
Roll a ball again and give a push 
sideways. 
 
What happens? 
 
Step 3 
 
Press a spring or pull a rubber band. 
 
What do you observe? 
 

Observation   

When the ball is pushed along its direction of motion its speed increases. Its 
direction of motion changes, when a sideways push is given. Spring and 
rubber band change their shape or size on compressing or stretching. . 
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Inference 

Forces can  

a) Change the speed of an object. 
b) Change the direction of motion of an object. 
c) Change the size or shape of an object. 

  

A man pushing a cart, a child pulling a toy car and a boy opening a door are 
other examples in which a force is being applied on an object. 

 

TYPES OF FORCES 
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1.3 Types of forces  

Aim 

 To study different types of forces  

Muscular force 
 
Materials required 
 
Stone (about 1 kg mass), paper, pen and text book 
 
Procedure 
 

Ask students to lift a stone of mass of 1 kg, book, paper and pen.  

Do you apply the same force to lift each one of them? 

Which force do you apply to lift them? 

Observation 

We do not apply same force to lift these objects.  

Inference 

Man uses his muscular energy to lift the load. This is called ‘muscular force’. 

Animals like bullocks and horse pull carts 
and loads. We push, pull, kick and do so 
many other actions to apply force.  All these 
involve use of muscles. 
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Gravitational force 
 
Materials required 
 
Ball 
 
Procedure  
 
Throw a ball vertically upwards, what happens? 
 
Observation  
 
The ball reaches a certain height and falls back to the ground.  
 

Inference 

Ball comes back to earth because earth attracts the ball. This attraction is 
called gravitational attraction. The force that attracts objects to centre of 
the earth is known as ‘Gravitational Force’. 
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Magnetic force 

 
Materials required  

Two bar magnets and a few steel pins  

Procedure 

Step 1 
 
Bring the pins near the magnet. 
 
What happens? 
 
Step 2 
Bring North Pole of the one bar magnet near the North Pole of other bar 
magnet. 
 
What happens? 

 

 

 

 

 

Observation 

Pins get attracted by the magnet. 

Like poles of the magnets repel each other. 

Inference 

The force that makes ferromagnetic materials to move towards the magnet 
is called ‘magnetic force’. 
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Electrostatic force 
 

Materials required  

Pins, drinking straws and nylon cloth 

Procedure 

Step 1 
 
Take a straw, pierce a pin at its center. 
 
Step 2 
Rub one side of the straw with nylon cloth. Place the rubbed straw with its 
pin inside another straw such that both straws are perpendicular to each 
other. The rubbed straw is free to rotate.  

 
Step 3 
 
Bring your finger near the rubbed portion. What 
happens? 
 
Step 4 
Take another straw and rub it on your shirt. Bring this 
rubbed straw near the rubbed portion of the first straw.  
What happens? 

 
Observation 
In the first case your finger attracts the straw.  
In the second case there is repulsion between two straws. 
 
Inference 

Straws are electrically charged. This force of attraction or repulsion due to 
static electric charges is called ‘Electrostatic force’. 
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Frictional force 
 

Materials required 

A wooden block 

Procedure 

Push a wooden block over the table. 

What happens? 
 
Observation 

The wooden block moves through some distance and stops. 

Inference 

The moment an object starts moving on the surface, the friction between 
the object and the surface sets up a force to oppose the movement. This 
force is ‘Frictional Force’. 
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1.4 Measurement of force 

Aim 

To measure the weight of a body which is the gravitational force exerted by 
the earth on it. 

Materials required 

Spring balance, stones of different size  

Procedure  

A mass of 1 kg on earth weighs almost 10 Newton (to be exact 1 kg on earth 
weighs 9.8 Newton) 

 Hang the given body with a thread from the hook of the spring 
balance. 

 Read the spring balance scale  

 Multiply the reading of the scale by 0.098 N if the scale gives the mass 
in grams. 

Find the weight of different stones which you have taken in the same way. 
 

Inference  

Forces are measured in units called Newton (written as N), named after 
Isaac Newton. Weight is the force of gravity on an object due to the pull of 
the earth.  
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2. MOTION 

2.1 INTRODUCTION 

We see many objects around us at any instant. Some objects are moving 
while some are stationary. It is said that moving objects are in a state of 
motion and those that are not moving are in a state of rest.  

Can you imagine an object in any other state? No! Every object is either in a 
state of rest or in a state of motion. 
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2.2 Phenomenon of motion  

Aim  

To understand the phenomenon of motion 

Materials required 

Ball, book, paper weight, scale, pencil 

Procedure 

Step 1 
 
Keep all the objects on the table at different places. 
 
Step 2 
 
Push the ball.  
What happens to the ball and what happens to the other objects? 
 
Step-3 
Imagine two cars running at the same speed and in the same direction one 
by the side of the other. If a person in one car looks at other car, how does 
he feel? 
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Observation 
 

Ball is set in motion, while other objects remain stationary. 

The person in one car thinks that the person other car at rest 

The person in one car is at rest with respect to other though both are in 
motion because their relative velocity is zero.  

Inference 

Why do we say that the ball is in motion? Because it is continuously 
changing its position with respect to other nearby objects  

Motion is the continuous change of position of an object with respect to 
stationary objects around it.  

Think of a person in motion with respect to a person at rest. When they look 
at one another each one thinks that the other is in motion  

All these illustrations point to the fact that motion is relative.  
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2.3 Translatory motion  

Aim  

To understand translatory motion  

Materials required: 

 Ball 

Procedure 

 Kick the ball in different directions.  

What happens to a ball when you kick it?  

Observation  

The ball changes its position. 

Inference 

The type of motion in which the whole body changes its position from time 
to time is called translatory motion. 

For example, when a bowler bowls a cricket ball to the batsman, the ball is 
said to be in translatory motion.   
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2.4 Rectilinear motion   

Aim  

To understand rectilinear motion. 

Materials required  

Laser light, smoke box, match box, incense stick 

Procedure 

Step 1 

Fill the box with smoke using incense stick. 

Step 2 

Pass a laser beam through the transparent cover in the smoke box.  

Observe the path of light.  

Observation  

Light travels in a straight line, which is called rectilinear motion.  

Inference 

Light travels in a rectilinear path. 

Other Examples   
      An apple falling from the tree 
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2.5 Curvilinear motion  

Aim 

 To understand curvilinear motion  

Material required  

Ball  

Procedure 

 Throw a ball at an angle. 

 Observe the path of the ball.  

Observation 

 Ball moves in a curved path. 

Inference 

 The motion in which the object moves in a 
curved path is called curvilinear motion.  

A car taking a turn is an example of curvilinear 
motion.  
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2.6 Circular motion  

Aim  

To understand circular motion  

Material required 

Plastic pipe, metal ring, thread and stone 

Procedure 

Step 1 
Tie the metallic ring at one end of the thread. 
 
Step 2 
Pass the other end of the thread through the 
plastic pipe and tie a stone. 
 
Step 3 
Rotate the metallic ring as shown in the figure. 
Observe the motion of the metallic ring.  

Observation 

Ring moves in a circular path. 

Inference  

The motion in which an object moves in a circle is 
called circular motion. 

Examples  

A boy running along a circular track describes circular motion. Motion of a 
giant wheel is another example of circular motion.  
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2.7 Rotatory motion 

Aim 

 To understand rotatory motion 

Materials required  

Top and thread 

 

 Procedure  

 Wind the thread around the top and spin it.  

Observe the motion of top.  

Observation  

A top rotates around its axis with high speed. And it flattens after some 
time. When it will be moving about its axis without moving from its place 
then it is called as rotatory motion 

Inference 

The motion in which the body rotates about its axis without moving from its 
place is called rotatory motion. Each part of a body describes a circular path 
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about the axis. While spinning the top also moves from place to place at 
times it therefore has been translatory and rotatory motions.   

Examples 

Examples of rotatory motion are the potter’s wheel 
and the ceiling fan. The parts of the potter’s wheel 
perform a circular motion but the position of the 
wheel does not change.  

Earth rotates (or spins) about its axis. Due to this 
rotatory motion of the earth, day and night occur. 

A ball rolling on a surface is rotating as well as dis placed from its position. 

 

Additional Information 

It must be emphasized that rotary motion is not quite the same as circular 
motion. In rotary motion, the body as whole does not change its position 
while in circular motion the body itself changes its position and keeps 
moving along a circular path.  
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2.8 Oscillatory motion  

Aim  

To understand oscillatory motion 

Materials required  

Thread, stone and stick 

 

Procedure  

Step 1 

Tie a string around a stone and suspend it from a stick. It stands still in a 
particular position. (P) 

Step 2 

Move the stone to one side and let go.  

Observe the motion of the stone 

Observation 

The stone starts swinging to and fro about the position P  And it tries to 
return to its original position of rest. 
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Inference 

A motion in which the body moves to and fro 
from an original position of rest is called 
oscillatory motion. 

Example  

Pendulum of the clock  
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2.9 Vibratory motion 

Aim 

To understand vibratory motion 

Materials required  

Tuning fork, rubber pad 

Procedure  

Take a tuning fork and strike it with the rubber mallet.  

Observe the motion of tuning fork. 

Observation 

The prongs of the tuning fork oscillate to and fro from 
their mean positions. These oscillations are very fast. 

Inference 

Such fast oscillations are called vibrations. And the motion is called vibratory 
motion.  

Example 

Musical instruments 
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2.10. Characteristics of motion 

Introduction  

To understand the features of a body in motion it is possible to define the 
following characteristic. 
 

 Distance travelled:  it is the measure of the actual path travelled from 

initial position to final position. While measuring this distance the 

direction need not be the same.  

 

 Displacement: The shortest distance from Initial position to final 

position of the moving object or it is the distance measured from 

initial to the final position in a particular direction. Both distance and 

displacement are measured in the same unit. But distance is scalar and 

displacement is vector  

 Speed: The rate of change of distance or the distance travelled by a 

body per unit time is called Speed. 

 Velocity: The rate of change of displacement is called velocity or it is 

the distance traveled in unit time in specific direction. 

Speed is a scalar and velocity is a vector 

Initial, final and Average velocity. 

Whenever the velocity of a body is changing during the course of its 

motion from u to v then the average velocity for the path is  v+u/2 

va= (u+v)/2 

if u = 0  

va= v/2 

v= 2 va 
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  Acceleration: The rate of change of velocity is called acceleration. The 

SI unit of Acceleration is meter per second square//kilometer per hour 

square  

 Equations of motion: 

1. V = u+at 

2. S= ut+1/2 at2 

3. V2= u2+2as 

A) Activity  

Aim:  

Measurement of speed and velocity of a moving object  

Material list: - 

Velocity Measuring model, stop watch, thread, scale, metal ball, a battery 

box with cell etc. 

Things to do:  

Place the velocity model on the table. Give a small elevation to the wooden 

plane with the help of a book. Connect the stop watch to the switch 
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(a) Measurement of velocity  

Procedure:  

Step 1 

Secure the metal ball to the release of the switch (A)  

Step 2 

Release, the ball and observe the stop watch starting the ticking of time  

Step 4 

When the ball strikes the receiver the clock stops ticking  

Step 5 

Note down the time of travel for the ball from A to B(t) 

Step 6 

Measure the distance AB with a scale (S) 

Step 7 

Calculate the ratio S/t=v. 

Step 8 

 Repeat the trial two or three times 

Observation and explanation:  

a. What pulls the metal ball down the plane when the switch is released?  

b. What does this ratio ‘v’ represent? 

c. When repeated several times, does this ratio vary? 

Discussion:  

1. The weight of a ball (m x g) is the gravitational force, that acts on the 

metal ball vertically downwards. A part of this force pulls the ball down 

along the board. The ball starts moving and is accelerated as it moves down. 
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2. The ratio V= S/t is the rate of change of displacement and represents  the 

average velocity over the path AB .since the body is moving in the same 

direction the rate of change of position represents the velocity . 

3. Since the force acting on the  ball remains the same for path , the average 

velocity should not change when repeated several times .( a small change of 

measurement of time from one trial to another is only due to errors of 

measurements).  

AB= S--------cm  

s.no Time-t Average Velocity –v=s/t 

   

   

   

 

 

(b) Measurement of speed 

Things to do: replace the speed measurement model in place of velocity 

model  

Procedure  

Step 1 

Secure the metal ball to the releaser key and switch on. 

Step 2 

Observe the ticking of the watch. Note down the time when the ball strikes 

the receiver key (t) 

Step 3 

Measure the distance from A to B along the curved path using a thread (AB) 
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Step 4 

Calculate the ratio v’ = AB/t  

Step 5 

Repeat the trial three times. 

Observation and explanation: 

1. What pulls the metal ball down the plane? 

2. What does the ratio v’= AB/t represent? 

3. Does the ratio change for different trials?  

4. Compare v measured in activity (a) with v’ 

Discussion: 

1. A part of weight of the ball pulls it along the inclined plane  

2. The metal ball moving along the curved path is changing its direction 

from time to time. Hence the rate of change of distance represents 

average speed over the path. 

3. The ratio does not change because the path is same  

4. V is average velocity and v’ is average speed 

s.no Time-t Average Speed v’ =s/t 

   

   

   

 

Inference:  

Rate of change of position along a fixed direction is measured as velocity  

Rate of change of position measured along curved path is speed  
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B. Activity 

Aim:  

 Measurement of acceleration of a body  

Advance preparation: 

Material: velocity board, stop watch, thread, scale, metal ball. 

Things to do: 

Place the velocity board on the table .secure the ball to the release of switch 

ensure the stopwatch and battery connection. 

Procedure:  

Step 1 

Switch on and release the ball. 

Step 2 

Note down the time record by watch when ball strikes the receiver (t) 

Step 3 

Measure the distance AB =S----cm 

Step 4 

Calculate va =s/t=-----------m/s 

Step 5 

Calculate, a=2s/t2 ----------m/s2 

Step 6 

Repeat the trial three times and calculate ‘a’  

Observation and explanation: 

The ball moves down the plane because of the downward graviton pull. This 

force produces the acceleration. Therefore the velocity of the ball increases 

from zero (at A) continuously. It strikes the receiver (B) with maximum 

velocity v 
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                                                                      va =u+v/2 

                                                                       va =0+v/2 

                                                                       v=2 va =2s/t 

Acceleration    

                                                          S = u t+ ½ at2 

                                                          S = 0 + ½ at2 

                                                                   a =2s/ t2 

2s/ t2  gives acceleration of the ball  

AB = S-------cm =--------m                                                                       

s.no Time-t a =2s/ t2 

 

1   

2   

3   

   

 

Inference: The acceleration of a body is measured from the knowledge of 

average velocity. 
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3. LAWS OF MOTION 

3.1 INTRODUCTION 

Galileo studied the motion of bodies on an inclined plane. He observed that 
when a marble rolls down an inclined plane, its velocity increases. Its 
velocity decreases when it moves up the plane. Galileo argued that when 
the marble is released from rest, it would roll down the slope and go up on 
the opposite side to the same height from which it was released, if the 
inclinations of the planes on both sides are equal.  

 If the angle of inclination of the right side plane is gradually decreased, then 
marble would travel greater distances till it reaches the original height. If the 
right side plane were ultimately made horizontal, the marble would 
continue to travel forever. The unbalanced forces (net force) on the marble 
in this case are zero. Hence, marble would continue to move with constant 
velocity. In practical situations it is difficult to achieve zero unbalanced 
force. This is because of frictional forces acting opposite to the direction of 
motion. Thus the marble stops after traveling some distance. 
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3.2 Newton’s First law of Motion 

Everybody continues to be in its state of rest or of uniform motion in a 
straight line, unless it is compelled to change that state by forces impressed 
upon it. 

The key word is “continues”. We can split the first law into two statements. 

1. A body at rest will remain at rest unless a force acts on it. 
2. A body moving in a straight line will continue to do so at constant 

velocity, unless a force slows it down or speeds it up or moves it out 
of its path. 

This inability of a body to change its state by itself is called “inertia”. 
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3.2.1 Inertia of rest  

Aim 
 
 To demonstrate inertia of rest 
 
Materials required 
 
100mL glass beaker, square piece of thick cardboard and rupee coin 
 
Procedure 
 
Step 1 
 
Place a beaker on the table. Place the 
cardboard on top of the beaker.  
 
Step 2 
 
Place the coin on the cardboard as 
shown in the figure. Strike the cardboard horizontally with your finger with a 
suitable force and observe the result. 

 
Observation 
 
Only the cardboard moves forward and falls down, but the coin falls into the 
beaker. 
 
Inference 
 
The cardboard moves because an external force is applied to it, but the coin 
tends to continue to be in a state of rest because no external force has 
directly acted on it. It is a fundamental property of all matter. This property 
of the coin to remain in state of rest is called inertia.   
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3.2.2 Inertia of motion  

Aim 
 
To demonstrate that a body in motion continues to be in motion unless 
acted on by an external force 
 
Materials Required 
 
 Working model, small plastic ball 
 
Procedure 
 
Place the plastic ball in the funnel. Pull the 
handle downwards slightly and let it go. 

 
 
Observation 
 
Due to the force applied by the spring, the funnel and the ball move 
together in an upward direction. After a few seconds, the funnel comes to 
rest, but the ball continues to move up to some height. 
 
Inference 
 
Even though the funnel is stopped in its motion by the stopper, the ball 
continues its motion to some height. While the funnel alone is prevented 
from moving up, the ball is not stopped. Therefore, it continues to be in 
motion. Subsequently the ball falls inside the funnel due to the gravitational 
force of attraction and air resistance. This property of the ball to retain its 
motion when no force acts on it is also called inertia. 
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3.3 Newton’s Second Law of Motion 

Newton was the first to discover the relationship among three basic physical 
concepts – acceleration, force and mass. He proposed one of the most 
important rules of nature, his second law of motion. 

“The rate of change of momentum of a body is directly proportional to the 
applied force and takes place in the direction in which the force acts”. 

Activity  

Aim:  

 Measurement of force acting on a body from newton IInd law 

Material required 

velocity board, spring balancer, stop watch, thread, scale, metal ball. 

Things to do: 

Place the velocity board on the table .secure the ball to the releaser of 

switch ensure the stopwatch and battery connections. 

Procedure:  

Step 1 

Switch on and release the ball. 

Step 2 

Note down the time record by watch when ball strikes the receiver (t) 

Step 3 

Measure the distance AB =S----cm 

Step 4 

Calculate va =s/t=-----------m/s 

Step 5 
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Calculate, a=2s/t2 ----------m/s2 

Step 6 

Repeat the trial three times and calculate ‘a’  

Step 7 

Measure the mass of the ball m = ……….g 

Step 8 

Calculate F = ma 

Like that repeat the trail three times and calculate force .   

Observation and explanation: 

The ball moves down the plane because of the downward graviton pull. This 

force produces the acceleration. Therefore the velocity of the ball increases 

from zero (at A) continuously. It strikes the receiver (B) with maximum 

velocity v 

                                                                      va =u+v/2 

                                                                       va =0+v/2 

                                                                       v=2 va =2s/t 

Acceleration    

                                                          S = u t+ ½ at2 

                                                          S = 0 + ½ at2 

                                                                   a =2s/ t2 

2s/ t2  gives acceleration of the ball  

AB = S-------cm =--------m               mass (m) = ……….. kg                                                                   

s.no Time-t a =2s/ t2 F =ma  

1    

2    

3    
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Inference:  

The acceleration of a body is measured from the knowledge of average 

velocity. 
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3.3.1 Transfer of momentum and energy  

Aim 
To demonstrate the transfer of momentum and energy 
 
Materials required:   Newton’s cradle model 
 
Procedure 
Step 1 
Draw ball 5 to position A and release it.  
 
Step 2 
Then draw balls 4 and 5 together to position A and release them  
See what happens. 

 
Observation 
1.  When ball 5 is released from A, it collides with ball 4.  As a result, ball 1 
moves an equal distance to D, but balls 2, 3 and 4 remain in the same 
position.  
2.  In the second case, when balls 4 and 5 are released together from 
position A, they collide with ball 3. As a result, balls 1 and 2 moves together 
an equal distance to D. But, ball 3 remains in the same position.  
 
Inference 
 
In the first instance, the momentum and energy gained by ball 5 is 
transferred to ball 1 through balls 4, 3 and 2. There is no ball next to ball 1 
on the left side to transfer its momentum and energy. So, ball 1 move to 
position D. Similarly, in second instance, the momentum and energy gained 
by balls 4 and 5 are transferred to 1 & 2 through ball 3. 
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3.4 Newton’s Third law of Motion 

 

Every force is a kind of an interaction between 
one thing and another. When you exert a force 
on the wall, you are interacting with the wall, 
which resists your push. There are  pair of forces 
involved: your push on the wall and wall’s push 
back on you. 

 

Newton’s third law states that whenever one body exerts a force on a 
second body, the second body exerts an equal and opposite force on the 
first. 
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3.4.1 Demonstration of third law  

 

Activity- A 

Aim: 

         Action and reaction are equal and opposite in direction   

Materials required: 

Spring balances-2 

Wooden Planck’s 

Things to do: 

      Place the wooden Planck (Newton 3
rd

 law model) on the table. 

Procedure: 

Step 1 

Hook one of the spring balances (A in the fig) to nail-1. 

Step 2 

Take another spring balance, (B in the fig )interlock the hooks of both the spring 

balances then pull the spring balance –B to nail-2, and hook it  

Step 3 

Note down the readings of the two spring balance and record in the table given 

below. 

Step 4 

Repeat the experiment by pulling the spring balance-B to nail-3 & nail-4. 
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s.no      Spring balance-A            Spring balance-B 

   

   

   

   

 

Observation & explanation 

           When spring-A is pulled by the spring-B, it is like spring –B exerting a 

force ‘F’ on the spring-A. In the same way the spring A pulls the spring B with a 

reactional force F
1 

.These action and reactional forces are measured by spring 

balances. It is observed that the force of action is equal and opposite to the force of 

reaction. 

Inference: 

          Action and reaction are equal and opposite. This is Newton 3
rd

 law.  
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Activity -B 
 
Aim 
 
To demonstrate that every action has an equal and opposite reaction 
 
Materials required 
 
 A tin can 
 
Procedure 
 
Step 1 
 
Take a tin can and punch two holes diametrically opposite at the bottom of 
the can in a tangential direction. Suspend the can with the string. Close the 
holes with your fingers and fill the can with water.  
 
Step 2 
Hold the can away from your body and remove your fingers covering the 
holes. The can starts to spin about the vertical axis as the water flows out of 
the holes. 
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Observation 
 
The can rotates in a direction opposite to the direction of water flow. 
 
Inference 
 
Water flowing out of the holes (action) creates a force in the opposite 
direction (reaction).  
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4 DO IT YOURSELF 

4.1 Carom board 

Materials required  

Carom board, coins and striker  

Procedure  

Make a pile of carom coins on the board. Attempt a sharp horizontal hit at 
the bottom of the pile using the striker. What happens? 

If the hit is strong enough, the bottom coin moves quickly while other coins 
remain as such. 

Once the lowest coin is removed the inertia of the other coins makes them 
“fall” vertically on the board. 
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4.2 ROCKET PROPULSION 
 
Materials required 
 
Nylon rope about 2 to 3 meters-long, plastic pipe and balloon 
 
Procedure 
 
Introduce the rope through the plastic pipe. Tie the ends of the rope ‘AB’ to 
some fixed supports. Alternatively, the ends could be held tight by some 
persons. Tie the balloon to one end of the pipe and inflate the balloon. Close 
the open end of the tube with your finger and tie this to the plastic pipe as 
shown in the diagram above. Then, release your finger so that air escapes 
from the balloon. Observe what happens to the balloon. 

 
As the balloon deflates, it moves forward along the rope. This continues till 
the pressure of air inside the balloon equals atmospheric pressure. 
When air under pressure in the balloon is released through the tube in the 
backward direction, the balloon experiences a reaction in the forward 
direction. This is the principle of rocket propulsion. A large volume of gas, 
after the combustion of the fuel, is under enormous pressure and is released 
through a jet with a great force, which propels the rocket up in the sky. This 
is based on Newton’s 3rd law of motion. 
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