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When a 20 sen coin is flicked towards a stack of 20 sen
coins on a smooth surface, the_________ coin is knocked
off without ____________ the rest. This shows that the
___________ of the stack of coins above tends to remain
____ ________and resists motion.

When the cardboard is pulled away quickly, the coin
drops straight into the glass.
The _________ of the coin maintains it in its _________
positions even when the cardboard is withdrawn.

2.3

Explain what
inertia is

The inertia of an object is the tendency of the object to remain at rest or,
if moving, to continue its motion in a straight line.
 An object in a state of rest tends to remain at rest.
 An object in a state of motion tends to stay in motion.

Newton’s first law:
Every object continues in its state of rest or of uniform motion unless it is
acted upon by an external force.

Activities involving inertia

Relate mass
to inertia

The larger the mass, the larger the inertia

 Two empty buckets which are hung with rope from a the ceiling.
 One bucket is filled with sand while the other bucket is empty.
 Then, both pails are pushed.
 It is found that the empty bucket is __________ to push compared

to the bucket with sand.
 The bucket filled with sand offers more _________ to movement.
 When both buckets are oscillating and an attempt is made to stop

them, the bucket filled with sand is more ___________ to be
stopped

 This shows that the heavier bucket offers a greater resistance to
change from its state of rest or from its state of motion.

 An object with a larger mass has a larger _____________.
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Place a glass of water on a piece of A4 paper. Suddenly
you pull the paper horizontally. What happens to the glass
of water.

A wooden block is placed on top of a moving trolley down a
runway. When the motion of the trolley is stopped by an
obstacle, the wooden block will continue its state of
___________ and slide forward. The _________ of the
wooden block tends to keep its state of motion.

A book is pulled out from its central location. The books on
top will fall _________________.
Inertia tries to _________ the change to the _____________
situation, that is, when the book is pulled out, the books on
top do not follow suit.

Passengers in a bus will lurch backwards
when a stationary bus starts to move with
forward acceleration. Why?
When the bus moves suddenly from rest,
our feet are carried __________ but the
_________ of our body tends to keep us at
_______. This causes our body to fall
_____________.

Passengers in a moving bus lurch forward
when the bus comes to a halt suddenly.
Why?
The passengers were in a state of _________
when the bus was moving. When the bus
stops suddenly, our feet are brought to
_______, but the ___________ of our body
tends to continue its __________ motion.
This causes our body to fall ___________

Chili sauce in the bottle can be easily poured out if the bottle is
moved down fast with a sudden stop. Explain.
 The sauce in the bottles ________ with the bottle during the

downward movement.
 When the bottle is stopped, the __________ of the sauce

causes it to continue in its downward movement and thus the
sauce is forced out of the bottle.

Give examples of situations involving inertia
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A boy runs away from a cow in a zig zag motion. Why?

The head of hammer is secured tightly to its handle by knocking
one end of the handle, held vertically, on a hard surface.
 This causes the hammer head to continue on its __________

motion when the handle has been stopped, so that the top
end of the handle is slotted deeper into the hammer head.

The drop of water on a wet umbrella will fall when the boy rotates
the umbrella.
 This is because the drop of water on the surface of the

umbrella ________ simultaneously as the umbrella is rotated.
 When the umbrella stops rotating, the _________ of the drop

of water will continue to maintain its motion.

The massive oil tanker takes a long time to accelerate to its full speed and a few kilometers to
come to a stop even though the engine has reversed its propeller to slow it down. Why?

1. Safety in a car:
(a) Safety belt secure the driver to their seats. When the car stops

suddenly, the seat belt provides the external force that prevents
the driver from being thrown _________.

(b) Headrest to prevent injuries to the neck during rear-end
collisions. The inertia of the head tends to keep in its state of
_______ when the body is moved suddenly.

(c) An air bag is fitted inside the steering wheel. It provides a
cushion to prevent the driver from _________ the steering
wheel or dashboard during a collision.

2. Furniture carried by a lorry normally are ______ up together by
string. When the lorry starts to move suddenly, the furniture are
more difficult to fall off due to their inertia because their combined
mass has increased.

3. The oil tank of an oil tanker lorry is usually divided into a few
smaller compartments so that the effects of _________ can be
greatly reduced. The movement of the oil in a large tank can make
the lorry very unstable due to ________ inertia.

Suggest ways to reduce the negative effects of inertia
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TUTORIAL 2.3

1 Which of the following statements is
true?
A. Inertia is the gravity pull on the

mass.
B. Inertia is the acceleration of body

which moves linearly
C. Inertia is a property of a body that

resists a change in the state of rest
or motion of the body.

2 A student did an experiment as shown
with sand. Which of the following
showed the correct observation?

A. It was difficult to start Q moving but
easy to stop it moving.

B. It was easy to start P moving but
difficult to stop P moving

C. It was difficult to start Q moving and
to stop it moving.

D. It was difficult to start P moving and
to stop it moving.

3 Ahmad did an experiment as shown.
Which of the following did not show the
correct observation and explanation
when he quickly snatched the cardboard
horizontally?

A. The coin remained stationary a while
because its inertia of remaining at
rest resisted the motion.

B. The coin dropped into the glass
because of gravity pull.

C. The coin dropped into the glass
because inertia of motion of the
cardboard starts moving it.

4 The diagram below shows a boy
standing at a moving merry-go-round.

What should he do to leave the merry-
go-round in order not to fall down?
When he lands on the ground,

A. he should bend his legs.
B. he should keep moving a few

steps forwards.
C. he should keep moving a few

step backward.
D. he should quickly stop moving.

5 Inertia balance is used to compare the
masses of two different objects by
comparing
A. the amplitude of oscillation of the

inertia balance
B. the period of oscillation of the inertia

balance
C. the degree of damping on the inertia

balance
D. the depression on the inertia

balance.

6 Which vehicle has the largest inertia?
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7 The diagram shows a pillion rider
moving backwards when the motorcycle
accelerates.

The backwards movement of the pillion
rider can be explained by …. (2005)
A. the concept of inertia
B. the concept of equilibrium of forces
C. principle of conservation of

momentum
D. principle of conservation of energy.

STRUCTURED QUESTIONS

Question 1
A student pulls the thread under the load as
shown in Figure 1.

Figure 1

(a) Which string has greater tension, string
P or string Q?

(b) If he increases the pulling force
gradually, which part of the thread will
break? Explain your answer.

(c) If he jerks thread Q immediately with full
force, which part of the thread will break?
Explain your answer.

Question 2
Explain the following cases.
(a) Siti wants to add chilli sauce to her food.

More sauce is coming out from the bottle
as she directs the bottle fast towards the
food.

(b) Ali switches off the fan in the class. He
discovers that the fan is still moving for
some time before it stops.

(c) A large metal sphere is used to break
down an old building.
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Question 3
Figure 3 shows two situations of a driver and
the decorative accessory that are hung to the
rear-view mirror. Figure 3.1 shows when his
car is bumped at the back by another car,
and Figure 3.2 shows when his car stops
suddenly after collision. The car in the two
situations experiences great impulsive force.

Figure 3.1

Figure 3.2

(a) Observe the two situations carefully.
Explain what happens to the driver
and the decorative accessory that are
hung to the rear-view mirror when the
car is bumped at the back by another
car and when the car stops suddenly
after collision. Give a conclusion of
the situations that are related to a
physics concept.

[5 marks]
[1 mark]

(b) Explain why
(i) a wide safety belt is used rather than

a narrow safety belt. [2 mark
(ii) the belt is designed to extend slightly

when the car stops suddenly.
[5 marks]

(c) The diagram below shows a typical
saloon car.

Ahmad wants to modify the car
so that it can be used safely as a

racing car. State one
modification that Ahmad could
make and give a suitable concept
in physics in each of the
following aspect:
(i) safety
(ii) shape
(iii) power
(iv) stability
(v) mass

[ 10 marks ]

19 The figure shows a man pushes a
shopping trolley in two situations. The
man experience the empty trolley is
easy to start and stop but the fully
trolley is hard to start and to stop.

Observe the positions of each of the park
chute and the appearance of the student
when he slides.

Based on the observations:
(a) State one suitable inference that

can be made.
(b) State one appropriate hypothesis

for an investigation.
(c) With the use of apparatus such as ,

jigsaw blade ,
plasticine ,clamp and other
apparatus , describe an
experimental framework to test your
hypothesis.
In your description , state clearly
the following:

(i) Aim of the experiment
(ii) Variables in the experiment
(iii) List of apparatus and materials
(iv) Arrangement of the apparatus
(v) The procedure of the experiment

which include the method of
controlling the manipulated
variable and the method of
measuring the responding
variable.

(vi) Way you would tabulate the data
(vii) Way you would analysis the data


