
A-Level Physics: w25 12Name: A-Level Physics: w25 12Name: 

8 

© UCLES 2025 9702/12/O/N/25  

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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18 The total energy supplied to an electric motor is E. Energy Q is wasted and the remaining energy 
does useful work. 

 
What is the efficiency of the motor? 
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19 An object travels between two points. The change in gravitational potential energy Ep of the 

object is given by 
 

Ep = mgh 
 

where m is the mass of the object, h is its change in height and g is the acceleration of free fall. 
 

What is a necessary condition in order for the above equation to be valid? 

A The object must have a constant acceleration of 9.81 m s–2. 

B The object must be travelling in a uniform gravitational field. 

C The object must be travelling only in a vertical direction. 

D The resultant force on the object must be equal to its weight. 
 
 
20 A cylindrical steel rod with negligible weight has a diameter of 1.5 cm and a length of 5.2 cm. 
 

The rod is firmly attached at the top end. 
 

The rod is firmly attached to a machine at the other end that applies a constant force of 363 N to 
the rod. 

 
This causes the rod to extend to a length of 7.4 cm and to have a minimum diameter of 0.60 cm in 
the position shown. 

 
unextended rod

5.2 cm

1.5 cm

extended rod

7.4 cm
minimum
diameter
of 0.60 cm

 
 

What is the maximum stress acting on the steel rod when the length is 7.4 cm? 

A 2.1  106
 Pa B 3.2  106

 Pa C 5.7  106
 Pa D 1.3  107

 Pa 
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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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13 A cylindrical iceberg of height H floats in sea water. The top of the iceberg is at height h above 
the surface of the water. 

 

H

h

sea water

iceberg

 
 

The density of ice is  i and the density of sea water is  w. 
 

What is the height h of the iceberg above the sea water? 
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14 In which situation is work done on an object? 

A The object slides with a constant velocity along a horizontal frictionless surface in a vacuum. 

B A person holds the object at arm’s length and at a fixed height above the ground. 

C A person pushes the object up a frictionless ramp. 

D The stationary object floats partially submerged in water. 
 
 
15 An electric motor operating a lift has an output power of 20 kW. 
 

20 m

1500 kg

motor

cable

lift and
passengers

 
 

The lift and passengers have a combined mass of 1500 kg. The motor raises the lift at constant 
speed through a distance of 20 m. 

 
How long does it take? 

A 6 s B 15 s C 30 s D 60 s 
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