
2

1

Coplanar forces of magnitudes PN, QN, 16N and 22N act at a point in the directions shown in the

diagram. The forces are in equilibrium.

Find the values of P and Q. [5]
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3

i°

52 N

39 N

P N

 Coplanar forces of magnitudes 52 N, 39 N and P N act at a point in the directions shown in the diagram. 
The system is in equilibrium.

 Find the values of P and i. [4]
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2 

60°

20 N

P

F N

y

x

 Two forces of magnitudes 20 N and F N act at a point P in the directions shown in the diagram. 

 (a) Given that the resultant force has no component in the y-direction, calculate the value of F. [2]
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 ............................................................................................................................................................

 (b) Given instead that F 10= , find the magnitude and direction of the resultant force. [5]
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3

12N

10N

PN
8N

30Å

45Å

1Å

Coplanar forces of magnitudes 8N, 12N, 10N and PN act at a point in the directions shown in the

diagram. The system is in equilibrium.

Find P and 1. [6]
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3

2

PN

3PN

4PN

20N

1Å30Å

30Å

Coplanar forces of magnitudes 20N, PN, 3PN and 4PN act at a point in the directions shown in the

diagram. The system is in equilibrium.

Find P and 1. [6]
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4

2 A particle of mass 8 kg is suspended in equilibrium by two light inextensible strings which make

angles of 60Å and 45Å above the horizontal.

(a) Draw a diagram showing the forces acting on the particle. [1]

(b) Find the tensions in the strings. [6]
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4

3

A particle of mass 0.3kg is held at rest by two light inextensible strings. One string is attached at an

angle of 60Å to a horizontal ceiling. The other string is attached at an angle !Å to a vertical wall (see

diagram). The tension in the string attached to the ceiling is 4N.

Find the tension in the string which is attached to the wall and find the value of !. [6]
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5

10N

FN

40N

50N

60Å 1Å

Four coplanar forces act at a point. The magnitudes of the forces are FN, 10N, 50N and 40N. The

directions of the forces are as shown in the diagram.

(a) Given that the forces are in equilibrium, find the value of F and the value of 1. [6]
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(b) Given instead that F = 10
�

2 and 1 = 45, find the direction and the exact magnitude the resultant

force. [3]
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4

45°

30 N

3F N

2F NF N

i°

 Four coplanar forces act at a point. The magnitudes of the forces are F N, 2F N, 3F N and 30 N. The 
directions of the forces are as shown in the diagram.

 Given that the forces are in equilibrium, find the value of F and the value of i . [6]
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8

5

Four coplanar forces act at a point. The magnitudes of the forces are 10N, FN, GN and 2FN. The

directions of the forces are as shown in the diagram.

(a) Given that the forces are in equilibrium, find the values of F and G. [5]
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(b) Given instead that F = 3, find the value ofG for which the resultant of the forces is perpendicular

to the 10N force. [2]
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2

30N

34N

26N

1

!

Coplanar forces of magnitudes 34N, 30N and 26N act at a point in the directions shown in the

diagram.

Given that sin ! = 5
13

and sin 1 =
8
17
, find the magnitude and direction of the resultant of the three

forces. [6]
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6

O
x

y

20N

25N

10N

!Å

60Å

30Å

Three coplanar forces of magnitudes 10N, 25N and 20N act at a point O in the directions shown in

the diagram.

(a) Given that the component of the resultant force in the x-direction is zero, find !, and hence find

the magnitude of the resultant force. [4]

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

© UCLES 2021 9709/41/M/J/21

 

www.pastpaperpenguin.com

pa
st

pa
pe

rp
en

gu
in

.c
om



9

(b) Given instead that ! = 45, find the magnitude and direction of the resultant of the three forces.

[5]
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3

2

2.4 kg

40Å35Å

A B

A particle of mass 2.4kg is held in equilibrium by two light inextensible strings, one of which is

attached to point A and the other attached to point B. The strings make angles of 35Å and 40Å with

the horizontal (see diagram).

Find the tension in each of the two strings. [5]
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3

2

2N

30Å

40Å

A

B

R

m kg

The diagram shows a smooth ringR, of massmkg, threaded on a light inextensible string. A horizontal

force of magnitude 2N acts on R. The ends of the string are attached to fixed points A and B on a

vertical wall. The part AR of the string makes an angle of 30Å with the vertical, the part BR makes an

angle of 40Å with the vertical and the string is taut. The ring is in equilibrium.

Find the tension in the string and find the value of m. [5]
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6

4

The diagram shows a block of mass 10kg suspended below a horizontal ceiling by two strings AC and

BC, of lengths 0.8m and 0.6m respectively, attached to fixed points on the ceiling. Angle ACB = 90Å.

There is a horizontal force of magnitude FN acting on the block. The block is in equilibrium.

(a) In the case where F = 20, find the tensions in each of the strings. [5]
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7

(b) Find the greatest value of F for which the block remains in equilibrium in the position shown.

[3]
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4

3

XN

60Å

A

B R

0.2 kg

A smooth ring R of mass 0.2kg is threaded on a light string ARB. The ends of the string are attached

to fixed points A and B with A vertically above B. The string is taut and angle ABR = 90Å. The angle

between the part AR of the string and the vertical is 60Å. The ring is held in equilibrium by a force of

magnitude XN, acting on the ring in a direction perpendicular to AR (see diagram).

Calculate the tension in the string and the value of X. [5]
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3

15N

33N

PN

30N

!

!

1

1

Coplanar forces of magnitudes 30N, 15N, 33N and PN act at a point in the directions shown in the

diagram, where tan ! =
4
3
. The system is in equilibrium.

(a) Show that

@

14.4

30 − P

A2

+

@

28.8

P + 30

A2

= 1. [4]
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........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

(b) Verify that P = 6 satisfies this equation and find the value of 1. [2]
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