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11 The graph shows how the momentum of a motorcycle changes with time. 
 

5000

0
0 10

time / s

momentum
/ kg m s–1

 
 

What is the resultant force on the motorcycle? 

A 500 N B 5000 N C 25 000 N D 50 000 N 
 
 
12 A rocket has a weight of W and an initial acceleration of a as the rocket leaves the ground 

vertically. The acceleration of free fall is g. 
 

Which expression gives the initial upward force exerted on the rocket due to the engine? 

A 
g

Wa
 + W B 

g
Wa  C 

g
Wa

 – W D Wa + W 

 
 
13 A uniform rod of weight 28 N is supported at one end by force F. 
 

The rod is in equilibrium and attached to a frictionless hinge at end X. 
 

F

rod

28 N

40°
X

 
 

What is the magnitude of F ? 

A 9.0 N B 11 N C 18 N D 21 N 
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14 The diagram shows a uniform bar of mass M and length L resting on a pivot at a distance x from 
end X. 

 

x

L

X
 

 
An object of mass m is placed on the bar at distance y from the pivot so that the bar is in 
equilibrium. 

 
What is an expression for y? 

A 
m
xM  B 

m
M (L – x) C 

m
M
2

(L – 2x) D 
m
1 (Lm – xM ) 

 
 
15 The mass and volume of an object are varied. 
 

Which two changes, when made together, must increase the density of the object? 
 

 mass volume 

A decrease decrease 

B decrease increase 

C increase decrease 

D increase increase 
 
 
16 On Earth, a solid object that is fully submerged in a liquid experiences an upthrust UE. 
 

On Mars, the same object, fully submerged in the same liquid, experiences an upthrust UM. 
 

The acceleration of free fall on Mars is 3.7 m s–2. 
 

Assume that the liquid’s density and the object’s volume have the same values on Earth and 
Mars. 

 

What is the ratio 
M

E
?U

U
 

A 0.38 B 1.0 C 2.7 D 3.6 
 
 
17 A student attempts to derive the formula for kinetic energy EK. She begins by considering an 

object of mass m that is initially at rest. A constant force F applied to the object causes it to 
accelerate to final velocity v in displacement s. The kinetic energy gained by the object is equal to 
the work done on the object by the force F. 

 
Which equation does the student not need in order to derive the formula for EK? 

A F = ma B W = Fs C E = Fs2
1  D v 

2 = u 

2 + 2as 

1



A-Level Physics: w25 14Name: 7  
 

© UCLES 2025 9702/14/O/N/25 [Turn over 

13 A uniform rod is attached by a hinge at one end to a wall. The other end of the rod is supported 
by a wire so that the rod is horizontal and in equilibrium. 

 

rod

wire

wall

hinge

 
 

Which arrow shows the direction of the force on the rod from the hinge? 
 

A B C D

 
 
 
14 A couple is applied to a tap, as shown. 
 

pivot
tap

F

F

d d
 

 
What is the torque of the couple? 

A 
2

Fd  B Fd C 2Fd D 4Fd 
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15 A uniform beam rests on two supports, X and Y, as shown. 
 

10.0 m

6.0 m

20.0 m

X

not to scale

Y

700 N 200 N

 
 

The beam has length 20.0 m and weight 200 N. 
 

A man of weight 700 N stands on the beam at a distance of 6.0 m from support X. 
 

The beam is in equilibrium. 
 

What is the contact force of support X on the beam? 

A 310 N B 450 N C 590 N D 900 N 
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3 A spring is fixed at one end and attached to the frame of a pulley at the other end. A cable is 

passed around the wheel of the pulley. The spring is stretched to a fixed length using the cable 

and pulley.

 Fig. 3.1 shows the view from above of the spring, cable and pulley.

spring

fixed end pulley frame

pulley wheel

cable

Fig. 3.1

 The spring obeys Hooke’s law and has a spring constant k of 250 N m–1. A force F acts on the 

spring. The tension in the cable is T. The pulley is in equilibrium.

 (a) On Fig. 3.2, draw labelled arrows to show the directions of the forces acting on the pulley.

Fig. 3.2

 [2]

 (b) The force F is 110 N.

  (i) Determine T.

 T =  ......................................................  N [1]
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  (ii) Calculate the extension of the spring.

 extension =  ...................................................... m [2]

 (c) A second identical spring with the same spring constant of 250 N m–1 is now also connected 

to the pulley, as shown in Fig. 3.3.

springs

fixed end

Fig. 3.3

  The tension in the cable is kept the same. The pulley is again in equilibrium.

  (i) Determine the extension of the springs.

 extension =  .....................................................  m [2]

  (ii) The elastic potential energy stored in the spring in Fig. 3.1 is E1. The total elastic 

potential energy stored in the two springs in Fig. 3.3 is E2.

   Calculate the ratio 
E1

E2

.

 ratio =  .........................................................  [2]

 [Total: 9]

* 0000800000011 *
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14 A uniform cylinder of weight 25.0 N is suspended from a newton meter. 
 

The cylinder is fully submerged in water, as shown. 
 

The reading on the newton meter is 10.0 N. 
 

newton
meter

cylinder

water

 
 

The water is replaced by a liquid with a density 10% greater than the density of water. The 
cylinder remains fully submerged. 

 
What is the new reading on the newton meter? 

A 8.5 N B 9.0 N C 11.0 N D 11.5 N 
 
 
15 A student balances a 30 cm ruler on a fulcrum set at the 15 cm mark. She then places a 50 g 

mass on the 23 cm mark and a 20 g mass on the 11 cm mark, as shown. 
 

0 7 11 23

20 g 50 g

30
 

 
Which mass should she place on the 7 cm mark to restore the balance? 

A 30 g B 40 g C 47 g D 133 g 
 
 
16 A submarine is at a depth of 130 m below the surface of the sea. 
 

The pressure on the submarine due to the sea water is p. 
 

The submarine sinks to a depth of 260 m below the surface. 
 

Assume that the density of sea water is constant. 
 

What is the difference between the pressures on the submarine due to the sea water at the two 
depths? 

A 0 B 0.5p C p D 2p 

A-Level Physics: s25 13
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9 Which statement defines force? 

A When a force acts on a body that is free to move, the force is the product of the mass of the 
body and its acceleration. 

B When a force acts on a body that is free to move, the force is the rate of change of 
momentum of the body. 

C When a force acts on a body that is free to move, the force is the work done by the force 
divided by the distance moved by the body. 

D When a force acts on a lever and causes a moment, the force is the moment divided by the 
perpendicular distance of the force from the pivot. 

 
 
10 Four forces, all in the same plane, act on an object. 
 

12 N

12 N

20 N20 N

 
 

What could describe the motion of the object? 

A It is accelerating. 

B It is moving in a straight line. 

C It is moving with decreasing speed. 

D It is moving with increasing momentum. 
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14 A block is in equilibrium on a slope. 
 

block

 
 

Which vector triangle represents the three forces acting on the block? 
 

A B C D

 
 
 
15 A measuring cylinder contains 80 cm3 of a liquid. 
 

The pressure due to the liquid at the 60 cm3 mark is 1200 Pa. 
 

What is the pressure due to the liquid at the base of the measuring cylinder? 

A 1200 Pa B 1600 Pa C 3600 Pa D 4800 Pa 
 
 
16 Four identical uniform blocks are spread on a table. Each block has mass m and thickness h. 
 

h h  
 

The acceleration of free fall is g. 
 

How much work is done on the blocks in stacking them on top of one another? 

A 3mgh B 6mgh C 8mgh D 10mgh 
 
 
17 An electric motor uses 1.7 kW of power when operating normally. 
 

The efficiency of the motor is 53%. 
 

What is the useful output power of the motor? 

A 0.032 kW B 0.90 kW C 3.2 kW D 90 kW 
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11 A picture frame hangs from a string. The string is supported by a pin. The frame is in equilibrium. 
 

string
pin

frame

 
 

Which diagram shows the vector triangle of forces acting on the picture frame? 
 

A B C D

 
 
 
12 A solid metal cuboid of density 2700 kg m–3 has sides of lengths 1.0 m, 2.0 m and 4.0 m. 
 

4.0 m

1.0 m

2.0 m

cuboid

 
 

The cuboid can be placed on a horizontal surface so that it rests on any one of its six faces. 
 

What is the largest pressure that the cuboid can exert on the surface due to its weight when it 
rests on one of its six faces? 

A 11 kPa B 26 kPa C 53 kPa D 110 kPa 
 
 

A-Level Physics: m25 12
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8 An astronaut of mass m in a spacecraft experiences a gravitational force F = mg when stationary 
on the launchpad. 

 
What is the gravitational force on the astronaut when the spacecraft is launched vertically 
upwards with an acceleration of 0.2g ? 

A 1.2mg B mg C 0.8mg D 0 
 
 
9 The diagram shows a child X of mass 20 kg and a child Y of mass 15 kg seated on a uniform 

plank. 
 

plank
mass 7.0 kg

pivot

child X
mass 20 kg

child Y
mass 15 kg

 
 

The plank has a mass of 7.0 kg and has a pivot at its midpoint. The plank is horizontal and in 
equilibrium. 

 
Which statement about the weight of the plank is correct? 

A The weight of the plank can be considered to be acting at its midpoint. 

B The weight of the plank is causing an anticlockwise moment. 

C The weight of the plank is causing a clockwise moment. 

D The weight of the plank equals the force on the plank from the pivot. 
 
 
10 An object is fully submerged in a liquid. 

A student determines the ratio .
object the of weight

object the on acting upthrust
 

Which single change would double the value of this ratio? 

A Use a different liquid that has twice the density and the same volume as the original liquid. 

B Use a different object that has half the volume and the same density as the original object. 

C Use a different object that has twice the density and the same volume as the original object. 

D Use a different object that has twice the volume and the same density as the original object. 
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11 A shop sign weighing 75 N hangs from a frame attached to a vertical wall. 
 

30°

0.50 m
YX

Z

sign
weight 75 N

wall

 
 

The frame consists of a horizontal rod XY and a rod YZ that is at an angle of 30° to the horizontal. 
Rod XY is attached to the wall by a hinge at X and has length 0.50 m. Assume that the weights of 
the rods are negligible. 

 
What is the horizontal force exerted by the wall on rod XY? 

A 0 N B 43 N C 130 N D 150 N 
 
 
12 A student takes measurements to calculate the density of a liquid in a beaker. 
 

The height of the liquid in the beaker is 0.20 m  2%. 
 

The internal diameter of the beaker is 0.05 m  3%. 
 

The mass of the liquid is 0.36 kg  10%. 
 

What is the percentage uncertainty in the calculated density of the liquid? 

A 2% B 5% C 15% D 18% 
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2 (a) State the principle of moments.

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

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

 .............................................................................................................................................  [2]

 (b) A solid plastic cylinder floats in water. It is used to support one end of a horizontal uniform 

beam AB as shown in Fig. 2.1.

A B

P

cylinder

hinge

ground water

uniform beam,

weight 1700 N

6.0 m

5.0 m

x

Fig. 2.1 (not to scale)

  The beam has length 6.0 m and weight 1700 N. The beam is attached to solid ground with a 

hinge at end A.  

  The cylinder is floating vertically in the water. The top of the cylinder is attached at its centre 

to the beam at a horizontal distance of 5.0 m from end A. The cylinder applies a vertical force 

of 1300 N to the beam. 

  A person of weight 660 N stands on the beam at point P.

  The beam AB is in equilibrium.

  (i) By taking moments about end A, determine the distance x from A to P.

 distance =  ...................................................... m [3]

* 0000800000004 *
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  (ii) The bottom of the cylinder is submerged in the water to depth y as shown in Fig. 2.2. The 

beam is still attached to the cylinder but not shown.

0.78 m

y

force from beam, 1300 N

cylinder, mass 11 kg

water

Fig. 2.2 (not to scale)

   The cylinder has mass 11 kg and diameter 0.78 m. The beam exerts a vertical force of 

1300 N on the cylinder. The cylinder is in equilibrium.

   Show that the upthrust acting on the cylinder is 1400 N.

 [1]

  (iii) The water has density 990 kg m–3. 

   Calculate the depth y.

 y =  ...................................................... m [2]

* 0000800000005 *
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  (iv) The person can stand anywhere between A and B.

   On Fig. 2.3, sketch the variation of the depth of the bottom of the cylinder with the 

distance of the person from A, for distances between 0 and 6.0 m. Numerical values are 

not required.

distance from A / m

depth / m

0
0 6.0

Fig. 2.3

 [2]

 [Total: 10]

* 0000800000006 *
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