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Newton’s Second Law of
Motion

The acceleration produced by a force on an object is directly
proportional to the magnitude of the net force applied and is
inversely proportional to the mass of the object. The direction of the
acceleration is the same as that of the net force.

Force = Mass x Acceleration
F = ma

When a net force, F, acts on a mass, m it causes an acceleration, a.

2.5

Described
the effect
of balanced
forces
acting on
an object

Balanced Force
When the forces acting on an object are balanced, they cancel each other
out. The net force is zero.

Effect :
the object at is at rest [ velocity = 0] or moves at constant velocity [ a = 0]

The cup stays at rest. The net
force acting on it is zero.
Weight, W - Reaction, R = 0

W = R

The plane moves with constant velocity
The net force acting on it is zero.

Weight, W = Lift, U Thrust, F = drag, G

Described
the effects
of
unbalanced
forces
acting on
an object

When the forces acting on an object are not balanced, there must be a net
force acting on it.
The net force is known as the unbalanced force or the resultant force.

The unbalanced force = net force
= force applied – resistant force

Effect : Can cause a body to
- change it state at rest (an object will

accelerate
- change it state of motion (a moving

object will decelerate or change its
direction)

Determine the relationship between force, mass and acceleration, F = ma
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Relationship between
a & F

a  F
The acceleration, a, is directly proportional to the
applied force, F.

Relationship between
a and m

m
a

1


The acceleration of an object is inversely
proportional to the mass,

Experiment to Find The Relationship between Force, Mass & Acceleration

Relationship
between

a & F a & m

Situation

Both men are pushing the same
mass but man A puts greater effort.
So he moves faster.

Both men exerted the same strength.
But man B moves faster than man A.

Inference

Hypothesis

Manipulated
variable:
Responding
variable :
Constant
variable:
Apparatus and
Material
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An elastic cord is hooked over the
trolley. The elastic cord is stretched
until the end of the trolley. The
trolley is pulled down the runway
with the elastic cord being kept
stretched by the same amount of
force

An elastic cord is hooked over a
trolley. The elastic cord is stretched
until the end of the trolley. The trolley
is pulled down the runway with the
elastic cord being kept stretched by
the same amount of force

Determine the acceleration by
analyzing the ticker tape.

Acceleration
t

uv
a




Determine the acceleration by
analyzing the ticker tape.

Acceleration
t

uv
a




Procedure :
- Controlling

manipulated
variables.

- Measuring
responding
variables.

- Repeating
experiment.

Repeat the experiment by using two
, three, four and five elastic cords

Repeat the experiment by using two,
three, four and five trolleys.

Recording data

Analysing data

1. A man pushes a trolley with 5 kg box on a smooth surface. If
he uses a force of 30 N to move the trolley, what is the
magnitude and direction of the acceleration of the trolley?

1. Two forces act horizontally to a block of
wood of mass 4 kg as shown in figure
above. What is the acceleration and the
direction of motion of the block.

2. An object of mass 2 kg is pulled on the
floor by a force of 5 N and having a
constant velocity.

(a) What is the frictional force between the
object and the floor.

(b) Calculate the acceleration of the object if
the object is pulled by a 17 N force?

Solve problems using F = ma
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3. A bus of mass 2 000 kg travels with a uniform velocity 40 ms
-1

for a distance 2500 m before it comes to rest. Calculate
(a) the average deceleration of the bus
(b) the average force applied by the brakes to bring the bus to a

standstill

TUTORIAL 2.5

1 Which of the following is not the effect of
a force? A force
A. can move an object at rest
B. can change the shape of an object
C. cannot change the direction of

moving object
D. cannot decelerate the moving object

if it is in the same direction as the
object.

2 A constant force, F acts on a block
placed on a smooth surface.

The block will move with
A. uniform speed
B. uniform acceleration
C. gradually increasing acceleration
D. gradually decreasing acceleration.

3 Which of the following systems will
produce maximum acceleration?

4 A trolley with a mass of 10 kg accelerates
at 5 ms

-2
on a frictionless surface. What

is the net force acting on the trolley?
A. 10 N
B. 15 N
C. 50 N
D. 5 N

5 A cyclist cycles his bicycle with a force
of 120 N.

If the total mass of the bicycle and cyclist
is 80 kg, the acceleration is
A 0.67 m s

-2

B 0.80 m s
-2

C 1.25 m s
-2

D 1.50 m s
-2

E 1.75 m s
-2

6 The diagram shows forces P, Q, R and S
acting on an aeroplane flying at a
constant
velocity and altitude.

Which of the following is correct about
the magnitude of P, Q, R and S ?

Horizontal Vertical
A P = Q R = S
B P > Q R > S
C P < Q R < S
D P > Q R = S
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7 The diagram shows an Formula-1 racing
car.

Why does the car’s design engineer use
light composite materials for making the
body of the car although its engine is
powerful ?
A Acceleration increases if mass

decreases.
B A small mass produces a large force.
C A large force produces a large inertia.
D Composite material of small mass

reduces cost.

8 The diagram shows forces, F1 and F2,
exerted on a wooden block placed on a
table surface. The friction between the
block and the table surface is 2 N.

Which pair of forces F1 and F2 causes
the wooden block to move with an
acceleration?
(2005)

F1/ N F2 / N
A 5 7
B 3 5
C 6 4
D 3 2
E 4 1

9 Diagram 4 shows a car with a mass of
1000 kg moving with an acceleration of
2 ms

-2
. There is a frictional force of 900 N

acting on the car.

What is the force exerted by the engine
of the car? (2007)

A. 900 N
B. 1 100 N
C. 2 000 N
D. 2 900 N

9. Figure 4.1 shows a car moving along a
straight line but hilly road.

Figure 4.1
Figure 4.2 shows how the velocity of the car
varies with time as it travels from A to E. The
car travels at 60 kmh

-1
from A to B for two

minutes.

Figure 4.2

(a) Describe the acceleration of the car as it
travels from A to E.

(b) Compare the resultant force as it travels
along AB and CD.

(c) Give a reason to your answer in (b)

(d) Calculate the distance AB
[2 m]

(e) The velocity of a car increases if the
force exerted on the accelerator of a car
increases. Explain why the velocity of the
car increases from D to E although the
force on the accelerator of the car is the
same as a long C to D.
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10 Figure (a) shows a car is pulling a boat
and moving without the boat
respectively.
Figure (b) shows the car is moving
without the boat.
Observe the Figure(a) and (b). Compare
the mass and the acceleration of the
moving objects. Relate the mass and the
acceleration of the moving objects to
deduce a relevant physics concept.

11

The motorcycle and the lorry stop
Figure (a)

The motorcycle and the lorry
accelerate

Figure (b)

Each figure below shows a motorcycle
and a lorry in two situations at a traffic
light.
Observe the situations of the
motorcycle and the lorry of each
diagram.
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
trolley, ticker timer 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

SPM 2007 Section C
12. Diagram 11.1 shows the speed limit and

the load limit of heavy vehicles such as
buses and lorries.

Diagram 11.1

(a) What is meant by speed? [1 m]

(b) Using the concepts of momentum
and inertia, explain why the speed
limit and the load limit must be
imposed on heavy vehicles. [4 m]

(c) A tanker of mass 1 800 kg
accelerates from rest to a velocity of
45 km/hr in 10 s.

(i) Calculate the acceleration
of the tanker

(ii) Calculate the force acting
on the tanker.

[5 m]
(d) Diagram 11.2 shows four tankers P,

Q, R and S, with different
specifications. You are required to
determine the most suitable tanker to
deliver oil safely. Study the
specifications of all the four tankers
from the following aspects:

- The type of brakes
- The number of tyres
- The number and size of the tanks
- The distance between the trailer and

the tractor.

Explain the suitability of the aspects.
Justify your choice. [10 m]
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