Forces — 2023 June AS Physics 9702

1. June/2023/Paper_9702/11/No.24
Two forces, each of 10N, act at a point P, as shown. The angle between the directions of the

forces is 120°.

10N

120°
= 10N

P

What is the magnitude of the resultant force?

A 5N B 10N C 17N D 2ONE q

2. June/2023/Paper_9702/11/No.11 g
The driver of a car applies two parallel forces to a steering wo hown.
centre of
steering wheel

5N and acts in the direction shown. The steering wheel has a

diameter of

Each force h ::‘? €
oo

What is the torque exerted on the steering wheel?

A 13Nm B 25Nm C 27Nm D 54Nm



3. June/2023/Paper_9702/11/No.12
A farmer is trying to lift the corner of a large water tank. She uses a metal rod as a lever.

force

from farmer
metal rod
water tank

pivot
The vertical force from the farmer is constant and is always applied to the end of the rod.

Which change must increase the upward force on the water tank?

A using a longer rod and moving the pivot closer to the tank 0
B using a longer rod and moving the pivot further away from the tank q

C using a shorter rod and moving the pivot closer to the tank

D

L/
using a shorter rod and moving the pivot further away from tht\

4. June/2023/Paper_9702/11/No.13

The diagram shows a ball of weight W hanging in equili from a string.

w

The string is at an angle #to the vertical. The tension in the string is T. The ball is held away from
the wall by a horizontal force P from a metal rod.

Which relationship between the magnitudes of T, P and W is correct?
A P=Tcosé and W= Tsing

B T=P+W

C T'=P2+W?

D W=Ptand and W=Tcosé



5. June/2023/Paper_9702/12/No.4

An aircraft travels along a horizontal path. Two of the forces that act horizontally on the aircraft
are the thrust force of the engines and the force due to the wind. The vector diagram for these

forces is shown.
force due
to the wind

thrust force
of the engines

Which vector represents the resultant horizontal force acting on the aircraft due to these two
forces?

A B C D

6. June/2023/Paper_9702/12/No.11 0

A rod is pivoted at point O.

A force F is applied to the rod at point W, as shown.@

What is the moment of the force F about O?
A F xdistance OX
F x distance OY
F x distance WO

o 0O @

F x distance WX



7. June/2023/Paper_9702/12/No.12

A uniform rod XY of weight 10.0 N is freely hinged to a wall at X. It is held horizontal by a force F
acting from Y at an angle of 30° to the horizontal, as shown.

wall /

J,f\soo 30°

What is the value of F? b@
A 50N B 87N C 10N D é

8. June/2023/Paper_9702/13/No.4
The diagram shows two vectors, X and Y, drawn to

Y

X _ =

Q

ents the vector Z7

If X =Y —2Z, which dia

“3

B C D




9. June/2023/Paper_9702/13/No.11
What is not a requirement for two forces to act as a couple?

A The two forces act in opposite directions.

B The two forces act through the same point.

C The two forces combine to produce zero resultant force.
D

The two forces have equal magnitude.

10. June/2023/Paper_9702/13/No.12
A uniform metre rule is pivoted at the 34.0 cm mark, as shown.

metre rule
4.0cm /

0 10 20 30 40 50 60 70 80
i ||||||||||||||||||||||||||||| I|||||||||||||||||||||||||||||||||||||||||||||||

34.0cm
Ii_EI

649

The rule balances when a 64 g mass is hung fr@ 4.0cm mark.

QQ 1209 D 136g¢g
ormly accelerated motion in a straight line, can be determined
eration?

What is the mass of the metre rule?

A 389 B 44g

11. June/2023/Paper_9702/1
Which equation, rep
using only thg0 init

A4

®
A s=ut+ %al‘2

B s=Jl(u+vt
C v=u+at
D vi=u?+2as



12. June/2023/Paper_9702/13/No.6
An object moves from rest with uniform velocity horizontally and uniform acceleration vertically.

Which graph showing the variation with time of the displacement of the object from its initial
position is correct?

A B
A A
horizontal vertical
displacement displacement
0 > 0 >
0 time 0 time
c
A a
horizontal vertical ‘\
displacement displacement

time




13. June/2023/Paper_9702/21/No.2(a, b)
Arigid uniform beam of weight W is connected to a fixed support by a hinge, as shown in Fig. 2.1.

0.50m 0.10m, 0.20m 040m

hinge i~ o R T ]
! | | i :
! | | |
i . . A horizontal
fixed
support \
W 0.30N string

ground

Fig. 2.1 (not to scale)
A compressed spring exerts a total force of 8.2 N vertically upwards on the %It&ﬂ beam. A block
of weight 0.30 N rests on the beam. The right-hand end of the beam is ed to the ground by
a string at an angle of 30° to the horizontal. The tension in the strin The distances along
the beam are shown in Fig. 2.1. 0\

The beam is in equilibrium. Assume that the hinge is fricti

(a) (i) Show that the vertical component of the ter@ e string is 2.4 N.
(if) By taking moments aiiﬁ nge, determine the weight W of the beam.

(1]

- 1
e

*




(iii) Calculate the horizontal component of the force exerted on the beam by the hinge.

(b) The spring obeys Hooke’s law and has an elastic potential energy of 0.32J.

Calculate the compression of the spring.

. s-")e

N

compress® ..................................................




14. June/2023/Paper_9702/22/No.2(a, b)

(a) State what is meant by the centre of gravity of an object.

. [1]

(b) Two blocks are on a horizontal beam that is pivoted at its centre of gravity, as shown in
Fig. 2.1.
. 045m 0.95m 0.35m
. & rj e horizontal
pivot
beam Y Y :
ground 54N support 24N string
7. 7. 7.

Fig. 2.1 (not to scale) Q
A large block of weight 54 N is a distance of 0.45 e pivot. A small block of weight
2.4N is a distance of 0.95m from the pivot and a e of 0.35m from the right-hand end
of the beam.

The right-hand end of the beam is connected to the ground by a string that is at an angle of
30° to the horizontal. The beam isin e

(i) By taking moments about tth calculate the tension T in the string.

Q’é

(if) The string is cut so that the beam is no longer in equilibrium.

Calculate the magnitude of the resultant moment about the pivot acting on the beam
immediately after the string is cut.

resultantmoment= ....................coceiiieceeeeee . NM[1]



15. March/2023/Paper_9702/12/No.7
Which expression defines force?

A (mass x change in speed) x time taken

mass < change in speed
time taken

C (change of momentum) x time taken

change of momentum
time taken

16. March/2023/Paper_9702/12/No.8
A ship of mass 8.4 x 10’ kg is approaching r@vith speed 16.4 ms . By using reverse
thrust it can maintain a constant total stopping force 20 000N.
How long will it take to stop?

o
A 15 seconcs P 0Q

B 150 seconds
C 25 minutes
D

250 minutes

e

*

10



17. March/2023/Paper_9702/12/No.11
A satellite uses two thrusters to adjust its motion in space.

Each thruster exerts a force of 40N on the satellite. The line of action of each force is a
perpendicular distance of 2.3m from the centre of gravity of the satellite. These two parallel
forces act in opposite directions.

. 40N
i 2.3m jl
A ; \[ thruster
thruster ! : i g
[ 23m e
40N ' g

satellite ‘\

What are the magnitudes of the torque and the resulta acting on the satellite due to the
two thrust forces?

torque resultant 00
/Nm force/N
92 0 0
92 80 Q
180 0
180

o 0O o P

11



18. March/2023/Paper_9702/12/No.12
The diagrams show two ways of hanging the same picture.

diagram 1 diagram 2

In both cases, a string is attached to the same points on the pictur ed symmetrically
over a nail in a wall. The forces shown are those that act on the na \

In diagram 1, the string loop is shorter than in diagram 2.

Which information about the magnitude of the forces is ¢

Ri=R, Ti=T

Ri=R; T1>T, 00

Ri> R, Ti<T; 0

Ri<R; Th=T Q
Q’é

19. March/2023/Pap
What is the MWf
®

o 0 W

n object?
A the geometrical e of the object

B the point at which the weight of the object may be considered to act
C the point on the object about which there is a zero net torque
D

the point where gravity acts on the object

12



20. March/2023/Paper_9702/22/No.2(c)
A motor uses a wire to raise a block, as illustrated in Fig. 2.1.

2

motor

Z--—mmmmm - wire
/

Y ____________
f block,
" weight 1.4 x 10°N
X __________
Fig. 2.1 (not to scale) e

The base of the block takes a time of 0.49s to move vertically upward I Xtolevel Y ata
constant speed of 0.64ms™". During this time the wire has a strai . The wire is made of
metal of Young modulus 2.2 x 10'"Pa and has a uniform cross-s

The block has a weight of 1.4 x 10*N. Assume that the wei @e wire is negligible.

(c) The base of the block now has a uniform de ion of magnitude 1.3ms™ from level Y
until the base of the block stops at level Z.

Calculate the tension T in the wire as t f the block moves from Y to Z.

13



21. March/2023/Paper_9702/22/No.3
A uniform beam AB is attached by a hinge to a wall at end A, as shown in Fig. 3.1.

/ 0.35m 0.15m

string

/ = / i EI! ——————— horizontal

hinge

beam

w 12N

Fig. 3.1 (not to scale)

The beam has length 0.50 m and weight W. A block of weight 12N rests on tr@m at a distance
of 0.15m from end B.

The beam is held horizontal and in equilibrium by a string attal?eﬁ end B and a fixed
point C. The string has a tension of 17N and is at an angle of 50*\ orizontal.

(a) State two conditions for an object to be in equilibriu

m—
e

of the tension in the string is 13N.

(b) Show that the vertica

&2
g

*

(1]

(c) By taking moments about end A, calculate the weight W of the beam.

14



(d) Calculate the magnitude of the vertical component of the force exerted on the beam by the
hinge.

(e) The block is now moved closer to end A of the beam. Assume that the beam remains
horizontal.

State whether this change will increase, decrease or have no effect on the horizontal
component of the force exerted on the beam by the hinge.

15



