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Exercise 1

1. The diagrams below show situation when forces in equilibrium.
(a) Show and label forces acting on the object.
(b) What is the relationship between the forces acting on the object.

2. In each diagram, make an inference whether forces acting on the objects in equilibrium.

2.9

Describe
situations
where forces
are in
equilibrium

Forces in Equilibrium

1. When forces act upon an object and it remains stationary or moves at
a constant velocity, the object is said to be in a state of equilibrium

2. When equilibrium is reached, the net force acting on the object is
zero, ie there is no net force acting upon it.

State what a
resultant
force is

Resultant force : a single force that represents the combined effect of two
of more forces in magnitude and direction.
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The resultant force is the vector sum of two or more forces which act on the object.

Resultant force = ________ Resultant force = ____________

Exercise 2

1. Calculate the resultant force. Which direction
does the object move?

2. Calculate the resultant force. Which direction
does the object move?

.

3. A horse pulls a cart with a force of 500 N. A farmer helped
the horse by pushing the cart with 200 N force. What is the
resultant force?

4. A horse pulled a cart with 500 N force. A farmer pulled the
same cart with 200 N force but in opposite direction. What is
the resultant force?

Two forces acting at an angle to each other

The resultant of two forces, which act on an object in two different directions, can be determined
by the triangle method and the parallelogram method of addition.

Two forces acting at a point at an angle [Parallelogram method]

scale: 1 cm = ……

STEP 1 : Using ruler and
protractor, draw the two forces
F1 and F2 from a point.

STEP 2
Complete the parallelogram

STEP 3
Draw the diagonal of the
parallelogram. The diagonal
represent the resultant force, F
in magnitude and direction.
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1. Set a scale. Using a ruler and protactor,
draw the two forces, F1 and F2 from a point
O.

2. Complete the parallelogram.
3. Draw the diagonal of the parallelogram .

The diagonal represents the resultant
force, F in magnitude and direction.

Triangle Method
1. Set a scale. Using a ruler and protractor,

draw the first force, F1 from a point O.
2. Draw the second force, F2 from the head of

F1.
3. Complete a triangle by drawing a line from

the tail of F1 to the head of F2 .
4. The diagonal represents the resultant force,

F in magnitude and direction.
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Exercise 3
The figure shows an aerial view of two boats
pulling a ship. The forces exerted are F1 = 4 000
N and F2 = 3 000 N and the angle between
the cables is 50°. Determine the magnitude of
the resultant force on the ship. In which
direction will the ship move?

Mastery Questions

1. By using suitable scale and method, determine the resultant force.
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2. Complete the diagram to show the resultant
force.

3. Total weight of the lift and passengers are 6
400 N. The tension of the lift cable is 8
000 N. What is the resultant force acting on
the lift?

Exercise 4

1. Find the horizontal component and the vertical component of the force.

(c) (d)

Resolve a
force into
the
effective
component

RESOLUTION OF FORCES:
A force F can be resolved into
components which are perpendicular to
each other:
(a) horizontal component , FX

(b) vertical component, FY

FY = F sin θ        FX = F cos θ sin θ = FY          cos θ = FX

F F
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2. The diagram shows a trolley of mass 2
kg on a smooth surface being pulled by
a force of 6 N.
(a) What is the horizontal component

of the force?
(b) What is the acceleration of the

trolley?

3. The diagram shows a car is being
towed. The cable has a force F of 5 000
N.
(a) Indicate and label:
 The force F
 The horizontal force FX

 The vertical force FY

(b) Find
 the horizontal force of the cable

which moves the car forward.

 The vertical force of the cable.

4. A tourist pulled his bag with a force of
100 N with the angle 55° from
horizontal.
(a) Indicate and label
 The force F
 The horizontal force FX

 The vertical force FY

(b) Find
 the horizontal force
 The vertical force

5. A man pushes a lawnmower with a force of 100 N.
(a) Indicate and label:
 The direction of force F exerted by the man

on the handle of the lawnmower
 The direction of the vertical component FY

and the horizontal component FX .

(b) Find:
 the horizontal and
 the vertical components of the 100 N force.

(c) What is the function of each component?

(d) If the lawnmower weighs 300 N, what is the
total downward force on the ground?

(e) If the lawnmower is pulled rather than
pushed, what is the total downward force on
the ground?
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Problem Involving Resultant Force and the Principle of Resolution of Forces

A. Lift

A girl is inside a lift. He is standing on a weighing machine. The weight of the girl, W acts
downward on the boy and a normal R, acts on the upwards direction.

Stationary Lift
(Also moves upwards or
downwards with uniform

velocity

The lift moves upwards with an
acceleration of a ms

-2
The lift moves downward with

an acceleration of a ms
-2

Resultant Force, F = 0 Resultant Force, F is upwards Resultant Force, F is
downward

F = R – mg = 0
R = mg

R > mg
F = ma
F = R – mg = ma
R = mg + ma

mg > R
F = ma
F = mg – R = ma
R = mg – ma

The reading on the weighing
scale = the weight of the girl

The reading on the weighing
scale machine is larger

The reading on the weighing
scale machine is smaller.

1. A boy of mass 50 kg inside is inside a lift. Calculate the weight
experienced by the boy @ the reading on the weighing scale if the lift:

(a) is stationary
(b) accelerates upwards with an acceleration of 2 ms

-2

(c) accelerates downwards with an acceleration of 2 ms
-2

(d) moves upwards with constant velocity of 1.5 ms
-1
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B. Pulley

1. Find the resultant
force, F

2. Find the moving
mass,m

3. Find the
acceleration,a

4. Find string tension, T

1. A 2 kg trolley is connected by a rope to a
3 kg load. The rope passes over a
smooth trolley. The load is then released.
(a) (i) If the surface of the table is

smooth, what is the acceleration of
the trolley?

(ii) What is the tension in the rope?

(b) (i) If the frictional force between the
trolley and the surface of the table is
10 N, what is the acceleration of the
trolley?

(ii) is the tension in the rope the same as
the value in a(ii)?
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C. Inclined Plane

A block of wood of m kg which is placed on an
inclined plane which makes an angle θ with the 
horizontal. The block of wood is acted upon by
several forces:
(a) the weight component which is parallel to

the inclined plane, mg sin θ
(b) the weight component which is

perpendicular to the inclined plane, mg
cos θ

(c) the normal reaction force, N
(d) the frictional force, f

1. A box of mass m is on an inclined plane.
(a) Shows all the forces acting on the box.
(b) What is the weight component which is

parallel to the inclined plane?
(c) What is the weight component which is

perpendicular to the inclined plane?

2. A car of weight 12 000 N is released from
rest and is now moving down a smooth
inclined plane.
(a) Shows all the forces acting on the car.
(b) Resolve the weight component.
(c) Calculate the acceleration of the car.
(d) Calculate the normal reaction of the car

onto the inclined plane.

Tutorial Question
5. A child is pulling a trolley with a load of 70 N.

(a) Find:
 Horizontal component
 Vertical component.

(b) If the mass of the trolley and load are 60 kg, find:
 The acceleration of the trolley.
 Force exerted on the floor by only the trolley

and loads.
 Total downward force on the floor

(c) If the child pushes the trolley with the same force,
what is the total downward force on the floor?
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6. A man pulls a boat along a river by using a rope.
The tension of the rope is 400 N. Find:
(a) The force which causes the boat to move

forward.
(b) The force which causes the boat to move

towards the river bank.

7. Two lengths of cable, PQ and QR are used to hold a
flagpole of mass 25 kg upright. Each cable has a
tension of 600 N and makes an angle of 60° to the
surface of the ground. What is the magnitude of
the resultant force acting on the ground?

9. What is the acceleration of the masses? 10. A 2 kg mass is pulled by a 100 N force. What
is the acceleration of the mass?

11. A 2 kg mass on a smooth table is pulled
by a 3 kg object. What is the tension of the
rope?

12. A 60 kg man stand on balance scale in a lift.
Find the reading on the balance scale if:
(a) the lift is not moving.
(b) The lift moves up with acceleration of 5

ms
-2

(c) The lift accelerated downwards with
acceleration of 5 ms

-2

(d) The lift moves down with constant
velocity.

(e) What will happen to the man when the
cable of the lift breakes causing the lift
to free fall?
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2.1 FORCES IN EQUILIBRIUM

1 The figure shows two forces acting at
right angles to each other. (The vectors
are not drawn to scale)

Which of the following is the resultant
force?

2 The diagram shows a box being pulled by
a boy.

What is the acceleration of the box?
(2003)

A. 2.50 ms
-2

B. 3.75 ms
-2

C. 5.00 ms
-2

D. 6.25 ms
-2

E. 8.75 ms
-2

3 When an object is in equilibrium of
forces, the object…….(2007)
A. must be stationary
B. must move with a uniform velocity
C. is either stationary or moving with a

uniform velocity
D. either moves with a uniform velocity

or with a uniform acceleration
4 Diagram shows a car on tow.

Which of the following vector diagram
represents the resultant force, F, which
acts on the car? (2007)

Question 1 SPM 1993
Two forces with magnitudes 3 N and 4 N
act on an object Y as shown if Figure 2. The
object Y is placed on a smooth horizontal
surface.

4 N

3 N

Figure 2

(a) By drawing a scaled parallelogram of
forces to determine the resultant
force on the object Y.
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(b) If the mass of object Y is 2.0 kg,
calculate its acceleration resulted
from the resultant force.

(c) State the direction and magnitude of
a force that has to be applied on the
object Y so that the object is in
equilibrium.

______________________________

Question 2
Figure(a) shows a situation in tug of war
contest. The rope remains stationary at
central line although the rope is pulled at
opposite ends by both of teams.
F1 and F2 are the forces acting at the rope.

Figure (a)
Figure (b) shows a car is moving at an
uniform velocity 20 ms

-1
along a straight

road.
F3 and F4 are the forces acting at the car.

Figure (b)

(a) Name the force
(i) F1 : ……………………………

(ii) F4 : …………………………….

(b) What is the magnitude of
resultant force between
(i) F1 and F2

…………………………………

(ii) F3 and F4

…………………………………..

(c) Based on your answers in (b)(i) and
(b)(ii) also the informations in
Figure(a) and Figure(b), relate the
situations to deduce a relevant
physics concept and hence name
the concept.

……………………………………………

……………………………….…………

(d) (i) What will happen to the motion
of the car if F3 is 8 000N ?

………………………………………

(ii) Give one reason for your
answer in (d)(i).

Question 3 (SPM 1996)
Figure shows a cyclist is riding along a road
at a constant velocity. The total of downward
force acting on the bicycle and the cyclist is
650 N. The normal reaction of the front tyre is
300 N and forward thrust is 200 N.

(a) Calculate the normal reaction ,P
acting on the rear tyre .

(b) Give one reason why the total
resistance, Q should be 200 N at
that moment?

………………………………………………

(c) What will happen when the forward
thrust is increased?

………………………………………………
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(d) Why the cyclist thrown forward
when the bicycle runs over a
stone.?

………………………………………………

(e) Explain why the cyclist can gets
serious injuries if he falls into the
road which the surface is very hard.

………………………………………………

………………………………………………

………………………………………………

Question 4 (SPM 1999)
Figure(a) shows two balls P and Q of mass
2 kg and 3 kg respectively is joined with a
string Y.

Figure(a)

Figure(b) shows the ball P is suspended
from a ceiling of by a string X.

Figure (b)

(a)(i) If the maximum tension can effort
by the string X and the string Y ,
what will happen to the system?

………………………………………….

(ii) Give one reason for your
answer in (a)(i)

………………………………………

………………………………………

Figure(c) shows the ball Q is raised
to a same height as ball P and then
ball Q is released.

Figure (c)
(b)(i) what will happen to the system?

………………………………………….

(ii) Give one reason for your answer in
(b)(i)

……………………………………………….

………………………………………………

Figure(d) shows string Y passes over a
smooth pulley.

Figure (d)

(d) When the system is released,
determine
(i) the acceleration of the ball Q

(ii) the tension of the string Y
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Question 5 (SPM 1993)
Figure shows a student of mass 50 kg
standing on a weighing machine and at same
time holds at the end of a string which has
been put trough a smooth pulley. A load of
mass 15 kg hung at the other end of the
string

(a)(i) On the figure above label the
tension of the string ,T

(ii) What is the weight of the student?

(iii) What is the reading of the
machine if the student at rest.

(b) (i) If the student pulls the string
causing the load moves with an
acceleration 3 ms

-2
, what is the

new reading of the machine?

(ii) Compare the answers in (a)(iii)
and b(i)? and explain why?

……………………………………………

……………………………………………

……………………………………………

……………………………………………

The same weighing machine is placed in
a lift and then the student standing on
the weighing machine .

(c) What is the reading of the machine
if the lift
(i) at rest

(ii) moving down with an
acceleration 5 ms

-2

(d) While the lift moving down the cable
of the lift is breaking.
(i) What will happen to the reading

of the machine.

………………………………………………
(ii) What will happen to the water

in a inverting glass if the
student holds the glass while
he in the lift.

……………………………………………

……………………………………………

Question 6 (SPM 2005)
A student studies the effect of the movement
of a lift on the readings of a weighing scale.
The mass of the student is 50 kg.
In this study, the student stands on a
weighing scale in a lift as show in the
following figure.
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He records the readings of the weighing
scale when the lift is at rest, moving up with
acceleration, moving up with uniform
velocity, moving down with uniform velocity
and moving down with deceleration.
The readings of the weighing scale in the
study are shown in the following table.

Movement of the lift Reading of
the weighing
scale/ kg

At rest 50
Moving up with
acceleration

60

Moving up with uniform
velocity

50

Moving down with
uniform velocity

50

Moving down with
deceleration

60

(a) The mass of the student is 50 kg.
What is the weight of the student in
newtons?

………………………………. N
(b) State two types of movement of the lift

when the reading on the weighing scale
is equal to the mass of the student.

1.……………………………………………..

2……………………………………………..

(c) F is the resultant force that acts on the
student.
R is the normal reaction of the
weighing scale on the student
m is the mass of the student
g is gravitational acceleration

Write a general equation to show the
relationship between F, R, m and g.

………………………………………………..

(d) When the lift moves up with
acceleration , the normal reaction is
greater than his weight. Explain why ?

………………………………………………..

………………………………………………..

………………………………………………..

(e) (i) What is observed on the reading of
the weighing scale when the lift
moves down with an acceleration?

…………………………………………..

(ii)Give a reason for your answer in
(e)(i).

……………………………………………..

……………………………………………..

……………………………………………..


