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1 A student determines the diameter of a metal ball. 
 

Which apparatus is needed to get an accurate measurement? 

A a ruler and a protractor 

B a ruler only 

C a protractor and a set square 

D a ruler and two rectangular blocks 
 
 
2 An athlete runs at a speed of 8 m / s for 10 s, and then at a speed of 6 m / s for 12 s. 
 

Which calculation gives the average speed of the athlete in m / s? 

A 
2

68   

B 
22

12)(610)(8   

C 
22

12)(610)(8   

D 
22

6)(128)(10   

 
 
3 A piece of paper torn out of an exercise book is shown. 
 

 
 

What is being described? 

A gravitational charge 

B gravitational field 

C gravitational mass 

D gravitational potential energy 
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1 Which quantities are both vectors? 

A acceleration and force 

B acceleration and pressure 

C density and force 

D density and pressure 
 
 
2 How is the deceleration of an object calculated from a speed–time graph? 

A It is the area under the graph. 

B It is the gradient of the graph. 

C It is the difference between two readings on the horizontal (x) axis. 

D It is the difference between two readings on the vertical (y) axis. 
 
 
3 A space probe that has a mass of 600 kg is on the planet Mars. 
 

The acceleration of free fall on Mars is 4.0 m / s2. 
 

What is the weight of the space probe on Mars? 

A 60 N B 150 N C 2400 N D 6000 N 
 
 

IGCSE Physics: w25 23

2 

© UCLES 2025 0625/23/O/N/25  

1 When a pendulum passes a marker, a timer displays 1 minute 30 seconds. 
 

The pendulum passes the marker 12 more times from the same direction. 
 

On the final pass, the timer displays a time of 2 minutes 18 seconds. 
 

What is the time period of oscillation of the pendulum? 

A 4.0 s B 4.4 s C 7.5 s D 12 s 
 
 
2 A car driver applies the brakes to bring a car to rest with a constant deceleration of 4.0 m / s2 in a 

time of 8.0 s. 
 

What is the average speed of the car during this time? 

A 4.0 m / s B 8.0 m / s C 16 m / s D 32 m / s 
 
 
3 An object is falling in a uniform gravitational field. 
 

After a certain time, it reaches terminal velocity. 
 

Which row is correct? 
 

 velocity of object acceleration of object 

A increases then decreases positive then negative 

B increases then decreases positive then zero 

C increases then constant positive then negative 

D increases then constant positive then zero 
 
 
4 Which measuring instrument is used to compare masses? 

A balance 

B protractor 

C stop-watch 

D voltmeter 
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1 (a) A hard ball is dropped vertically downwards.

  Fig. 1.1 shows the speed–time graph for the ball from when it is dropped until it hits the 

ground.

  Air resistance is ignored.

0
0 0.2 0.4 0.6 0.8 1.0

2

4

6

speed

m / s

time / s

8

Fig. 1.1

  (i) Describe the motion of the ball in Fig. 1.1.

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

 .....................................................................................................................................  [1]

  (ii) Show that the distance travelled by the ball is 1.8 m.

 [2]

  (iii) The mass of the ball is 0.54 kg. Calculate the gravitational potential energy stored in the 

ball immediately before it is dropped.

 gravitational potential energy =  .........................................................  [2]
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  (iv) Determine the kinetic energy of the ball when it has fallen half way to the ground.

 kinetic energy =  .........................................................  [1]

 (b) The same ball is dropped from an aeroplane. Air resistance acts on the ball.

  Explain how the vertical motion of the ball changes, from when it is dropped to just before it 

hits the ground.

  Use the idea of forces in your answer.

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

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

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

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

 .............................................................................................................................................  [3]

 (c) A soft ball is dropped by a student so that it bounces on the ground.

  Fig. 1.2 shows the height–time graph for the ball. The height is measured from the ground.

  The ball bounces four times.

height

m

time / s

A

B

C

Fig. 1.2

  Explain why the change in height of the ball between B and C is less than the change in 

height between A and B.

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

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

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

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

 [Total: 11]
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1 The speed–time graph for a racing car is divided into four sections, P, Q, R and S. The car starts 
the race but soon crashes into a wall of tyres. 

 

0
0

speed

time

P

Q

R

S

 
 

Which sections of the graph show that there is an acceleration that is changing? 

A P, Q, R and S 

B Q, R and S only 

C Q and R only 

D R and S only 
 
 
2 The diagram shows the four forces acting on an aircraft in flight. 
 

120 kN

60 kN

60 kN

40 kN

 
 

Which arrow shows the direction of the resultant of the four forces? 
 

A B C D
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5 Four objects each have two forces acting on them. 
 

Which object is in equilibrium? 
 

1.0 N 1.0 N

A
1.0 N

1.0 N

B

1.0 N

1.0 N
C

1.0 N

1.0 N
D

 
 
 
6 A ball of mass m falls vertically and hits a hard surface. 
 

Its speed on hitting the surface is v1. 
 

It rebounds vertically upwards with speed v2. 
 

What is the change in momentum of the ball? 

A mv1 B mv2 C m(v1 + v2) D m(v2 – v1) 
 
 
7 A stone is dropped from a tall tower and falls a distance of 50 m to the ground. 
 

The stone has a mass of 3.0 kg. 
 

At which speed does the stone hit the ground? 

A 17 m / s B 31 m / s C 54 m / s D 150 m / s 
 
 
8 A coal-fired power station generates electricity. Coal is burned and the energy released is used to 

boil water. The steam from the water makes the generator move and this produces electricity. 
 

Which row gives the name of the energy store in the coal and the energy store of the moving 
generator? 

 
 coal generator 

A chemical hydroelectric 

B chemical kinetic 

C geothermal hydroelectric 

D geothermal kinetic 
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1 A long tube contains oil. A small ball is held at rest at the surface of the oil. At time t = 0, the ball is 
released and begins to fall vertically through the oil.

 Fig. 1.1 shows the ball falling through the oil.

ball

oil

Fig. 1.1

 As the ball begins to fall through the oil, it accelerates.

 (a) Define acceleration.

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

 .............................................................................................................................................  [1]

 (b) The mass of the ball is 0.0075 kg.

  Calculate the resultant force acting on the ball when it is accelerating downwards at 2.8 m / s2 .

 resultant force =  .........................................................  [2]
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 (c) As the ball falls, its speed v is recorded. Fig. 1.2 is the speed–time graph for the falling ball.

0
0 0.01 0.02 0.03 0.04

t / s

0.02

0.04

v
m / s

0.06

Fig. 1.2

  (i) Describe what happens to the acceleration between t = 0 and t = 0.040 s. 

   Explain why this happens. 

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

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

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

 .....................................................................................................................................  [4]

  (ii) By drawing a tangent on Fig. 1.2, determine a value for the acceleration of the ball 
at t = 0.010 s. 

 acceleration =  .........................................................  [3]

 [Total: 10]
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1 Which is a vector quantity? 

A density 

B mass 

C pressure 

D weight 
 
 
2 The graph shows the speed of a car travelling through a town. 
 

Which section of the graph represents a period when the car is decelerating? 
 

0
0

speed
m / s

time / s

A

B

C

D

 
 
 
3 An object reaches terminal velocity after being dropped and falling through air. 
 

Which graph shows how its speed varies with time? 
 

speed

time

A

0
0

speed

time

B

0
0

speed

time

C

0
0

speed

time

D

0
0  

 
 

IGCSE Physics: s23 21

2 

© UCLES 2023 0625/21/M/J/23  

1 Which vector diagram correctly shows the force Z as the resultant of forces X and Y? 
 

A

Z

Y

X

B

Z

Y

X

C

Z

Y

X
Z

Y

X

D

 
 
 
2 An object falls towards the surface of the Earth. 
 

The object is falling at its terminal velocity. 
 

Which statement is correct? 

A There is air resistance and the acceleration of the object is negative. 

B There is air resistance and the acceleration of the object is zero. 

C There is no air resistance and the acceleration of the object is negative. 

D There is no air resistance and the acceleration of the object is zero. 
 
 
3 The graph represents the motion of a vehicle. 
 

20

0
0 400

time / s

speed
m / s

 
 

What is the distance travelled by the vehicle in 400 s? 

A 20 m B 400 m C 4000 m D 8000 m 
 
 
4 On the Earth, a spring stretches by 5.0 cm when a mass of 3.0 kg is suspended from one end. 
 

The gravitational field strength on the Moon is 1
6

 of that on the Earth. 

 
Which mass, on the Moon, would stretch the spring by the same extension? 

A 0.50 kg B 3.0 kg C 5.0 kg D 18 kg 
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2 Fig. 2.1 shows a motorcyclist accelerating along a straight horizontal section of track.

Fig. 2.1

 The motorcyclist and motorcycle have a combined mass of 240 kg.

 (a) On the straight horizontal section of the track, the motorcyclist accelerates from rest at 
7.2 m / s2.

  (i) The motorcyclist reaches the end of the straight section of track in 5.3 s.

   Calculate the speed of the motorcyclist at the end of the straight section.

 speed =  .........................................................  [2]

  (ii) Calculate the resultant force on the motorcyclist and motorcycle on the straight section 
of track.

 resultant force =  .........................................................  [2]
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 (b) At the end of the straight section, the track remains horizontal but bends to the right, as 
shown in Fig. 2.1.

  When the motorcyclist reaches the bend, she travels around the bend in a circular path at a 
constant speed.

  (i) Velocity is a vector quantity.

   State how a vector quantity differs from a scalar quantity. 

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

 .....................................................................................................................................  [1]

  (ii) Describe what happens to the velocity of the motorcyclist as she travels around the bend 
at constant speed.

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

 .....................................................................................................................................  [1]

  (iii) Explain why there must be a resultant force on the motorcyclist as she travels around the 
bend.

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

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

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

 [Total: 8]
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