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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 
 
 

A-Level Physics: s25 149  
 

© UCLES 2025 9702/14/M/J/25 [Turn over 

16 In which situation is the least amount of energy transferred? 

A A student and a motorcycle of total mass 80 kg come to rest from a speed of 2.0 m s–1. 

B A student of mass 50 kg falls a vertical distance of 2.0 m. 

C A student pushes a car with a horizontal force of 70 N for a horizontal distance of 2.0 m. 

D A student switches on a 70 W lamp for 20 s. 
 
 
17 What is the definition of strain? 

A extension per unit cross-sectional area 

B extension per unit original length 

C force per unit cross-sectional area 

D force per unit extension 
 
 
18 A spring of unstretched length 0.10 m is suspended vertically from a support. 
 

A weight of 2.0 N is attached to the bottom of the spring and its length increases to 0.15 m. 
 

An additional weight of 4.0 N is then added to the bottom of the spring. 
 

The spring obeys Hooke’s law. 
 

How much extra elastic potential energy is stored in the spring due to the addition of the 4.0 N 
weight? 

A 0.067 J B 0.13 J C 0.20 J D 0.40 J 
 
 
19 Two progressive waves meet at a fixed point P. The variation with time of the displacement of 

each wave at point P is shown in the graph. 
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What is the phase difference between the two waves at point P? 

A 45 B 90 C 135 D 180 
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15 A block is released from rest at the top of a slope inclined at an angle to the horizontal. The slope 
has length L as shown in the diagram. 

 

�

L

 
 

There are no resistive forces acting on the block. 
 

What is the speed of the block at the bottom of the slope? 

A cos4.43 L  B sin4.43 L  C 19.6Lcos D 19.6Lsin 
 
 
16 A skateboarder and her skateboard have a total mass of 70 kg. She pushes on the ground with 

her foot to create a forward force F of 25 N on herself and the skateboard, as shown in the 
diagram. 

 

F = 25 N

total mass of
skateboarder and
skateboard 70 kg

 
 

The skateboarder and skateboard travel forwards a distance of 0.50 m before the skateboarder 
lifts her foot from the ground. 

 
What is the work done by F on the skateboarder and skateboard? 

A 13 J B 50 J C 340 J D 360 J 
 
 
17 A turbine at a hydroelectric power station is situated at a vertical distance of 30 m below the level 

of the surface of a large lake. The water passes through the turbine at a rate of 
340 m3 per minute. 

 
The overall efficiency of the turbine and generator system is 90%. The density of water is 
1000 kg m–3. 

 
What is the useful power output of the power station? 

A 0.15 MW B 1.5 MW C 1.7 MW D 90 MW 
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18 A projectile is launched at 45° to the horizontal with initial kinetic energy E. 
 

Assuming air resistance to be negligible, what will be the kinetic energy of the projectile when it 
reaches its highest point? 

A 0.50E B 0.71E C 0.87E D E 
 
 
19 A wire is extended by a tensile force so that its deformation is elastic. 
 

What is meant by elastic deformation? 

A The extension of the wire is proportional to the tensile force. 

B The extension of the wire is not proportional to the tensile force. 

C When the tensile force is removed, the wire does not return to its original length. 

D When the tensile force is removed, the wire returns to its original length. 
 
 
20 A bolt is subjected to a tensile force, as shown. 
 

d2d

X
Y

tensile
force

tensile
force

bolt

 
 

The bolt has a circular cross-section. At end X, the diameter is 2d. At end Y, the diameter is d. 
 

What is the ratio 
X at stress

 Yat stress ? 

A 0.25 B 0.50 C 2.0 D 4.0 
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14 Two forces, each of magnitude F, act in opposite directions on a rod. 
 

F

d

P

F

d

 
 

Each force acts on the rod at a distance d from the pivot P. 
 

What is the torque of this couple about P? 

A 0 B F  d C 2F  d D 2F  2d 
 
 
15 A man of weight 600 N stands with both feet flat on the ground. 
 

What is a reasonable estimate of the pressure exerted on the ground by the weight of the man? 

A 1  100
 Pa B 1  102

 Pa C 1  104
 Pa D 1  106

 Pa 
 
 
16 The formula for the upthrust on a block of wood partially submerged in water is shown. 
 

F =  gV 
 

What do the symbols  and V represent? 
 

  V 

A density of water volume of whole block 

B density of water volume of block below surface of water 

C density of wood volume of whole block 

D density of wood volume of block below surface of water 
 
 
17 An object with a mass of 100 g falls a vertical distance of 10 m. 
 

What is the change in the gravitational potential energy of the object? 

A 1 J B 10 J C 100 J D 10 000 J 
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18 A bungee jumper jumps from a platform and is decelerated by an elastic bungee cord, as shown. 
 

ground

before jumping

ground

during the jump

platform

bungee cord bungee
cord

bungee
jumper

NOT TO SCALE  
 

When the jumper makes the jump, his initial gravitational potential energy relative to the ground is 
converted into his kinetic energy and into elastic potential energy in the cord. 

 
At which part of the jump are all three types of energy non-zero? 

A on the platform before the jump 

B on the way down before the cord has started to extend 

C on the way down as he decelerates 

D at the bottom of the jump when he is stationary 
 
 
19 A sailboat is pushed by the wind at a constant velocity v across a lake. 
 

The force of the wind and the velocity of the sailboat are in the same direction. 
 

Which additional information is required to determine the work done per unit time by the wind 
acting on the sailboat? 

A the force exerted by the wind 

B the distance travelled by the sailboat per unit time 

C the total energy input to the sailboat by the wind 

D the weight of the sailboat 
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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 
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18 A ball falls towards the ground from point X. Point X is 2.4 m above the ground. 
 

The ball rebounds from the ground and rises to point Y. Point Y is 1.8 m above the ground. 
 

A single value of the change in height h is used to calculate the change in gravitational potential 
energy of the ball from X to Y. 

 
What is the magnitude of h? 

A 0.6 m B 1.8 m C 2.4 m D 4.2 m 
 
 
19 The diagram shows a block on a slope. 
 

h1.8 N

8.0 m

 
 

A constant force of 1.8 N in a direction parallel to the slope is exerted on the block. This causes 
the block to move along the slope at a constant speed. 

 
The block moves a distance of 8.0 m along the slope and gains height h. The work done against 
the frictional force acting on the block is 4.8 J. 

 
The weight of the block is 4.0 N. 

 
What is the value of h? 

A 1.2 m B 2.4 m C 3.6 m D 4.8 m 
 
 
20 The motor of a crane lifts a load of mass 600 kg. The load rises vertically at a constant speed of 

12 m per minute. 
 

What is the useful power output of the motor? 

A 0.12 kW B 1.2 kW C 7.2 kW D 71 kW 
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