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1.	 Instantaneous velocity is defined as...

A.	 displacement
time taken

.

B.	 rate of change of position.

C.	 distance moved
time taken

.

D.	 rate of change of distance.

2.	 The variation with time t of the acceleration a of an object is shown. At t = 0 the object is at rest.
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What is the speed of the object when t = 8.0 s?

A.	 1.0 m s-1

B.	 32 m s-1 

C.	 50 m s-1

D.	 64 m s-1
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1.	 Instantaneous velocity is defined as...

A.	 displacement
time taken

.

B.	 rate of change of position.

C.	 distance moved
time taken

.

D.	 rate of change of distance.

2.	 The variation with time t of the acceleration a of an object is shown. At t = 0 the object is at rest.
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What is the speed of the object when t = 8.0 s?

A.	 1.0 m s-1

B.	 32 m s-1 

C.	 50 m s-1

D.	 64 m s-1
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Turn over

3.	 A force acts on a cube of mass m that accelerates upwards along a vertical frictionless surface. 

The magnitude of the force is F and it acts at q  to the vertical.

θ

F

cube

What is the magnitude of the acceleration of the cube?

A.	
F mg

m
cos� �� �

B.	
F mg

m
sin� �� �

C.	
F g

m
cos� �� �

D.	
F g

m
sin� �� �

4.	 A sphere of density r and radius R rests on the bottom of a tank of water. The buoyancy force on 
the sphere is F1.

A sphere of density 2r  and radius R
2

 is at the bottom of the same tank. The buoyancy force on 
the second sphere is F2.

What is F
F

1

2

?

A.	 2

B.	 4 

C.	 8 

D.	 16 



Physics SL | Paper 1A | May 2025 TZ2 | Q1 | 1 marks

Apollo | Original source crop | 4

– 2 – 2225 – 6716

1.	 A ball is initially 50 m above the ground. The ball is thrown vertically upwards and takes 5.0 s to 
reach the ground. Air resistance is negligible.

What is the initial speed of the ball? 

A.	 10 m s-1

B.	 15 m s-1

C.	 25 m s-1

D.	 35 m s-1

2.	 An object is sliding from rest down a frictionless inclined plane. The vertical displacement of the 
object is 1.5 m during the first second.

What is the vertical displacement during the next second?

A.	 1.5 m

B.	 3.0 m

C.	 4.5 m

D.	 5.0 m
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1.	 A ball is initially 50 m above the ground. The ball is thrown vertically upwards and takes 5.0 s to 
reach the ground. Air resistance is negligible.

What is the initial speed of the ball? 

A.	 10 m s-1

B.	 15 m s-1

C.	 25 m s-1

D.	 35 m s-1

2.	 An object is sliding from rest down a frictionless inclined plane. The vertical displacement of the 
object is 1.5 m during the first second.

What is the vertical displacement during the next second?

A.	 1.5 m

B.	 3.0 m

C.	 4.5 m

D.	 5.0 m
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Turn over

3.	 The diagram shows the path of a ball in the absence of air resistance. Q is the highest point of the 
ball’s trajectory and a is the vertical acceleration at Q. At impact the velocity makes an angle θ  to 
the horizontal.

Q

launch
point

impact
point

a

θ

Three statements about the actual motion of the ball when there is air resistance are:

I.	 	Q is lower.

II.	 a remains the same.

III.	 	θ  increases.

Which statements are correct?

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III
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3.	 The diagram shows the path of a ball in the absence of air resistance. Q is the highest point of the 
ball’s trajectory and a is the vertical acceleration at Q. At impact the velocity makes an angle θ  to 
the horizontal.

Q

launch
point

impact
point

a

θ

Three statements about the actual motion of the ball when there is air resistance are:

I.	 	Q is lower.

II.	 a remains the same.

III.	 	θ  increases.

Which statements are correct?

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III
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4.	 A car of weight W  is travelling at maximum speed in a circular path along a horizontal banked road. 
The surface exerts a normal force N  and a friction force Ff.

What is the correct free-body diagram for the car?

A.
N

W

Ff

B.

N

Ff

W

C.

N
Ff

W

D. N

Ff

W

5.	 Sphere X falls through a fluid with terminal velocity v. Sphere Y is made of the same material and 
falls through the same fluid. The radius of sphere Y is double that of sphere X.

What is the terminal velocity of sphere Y?

A.	 v
2

B.	  v

C.	  2v

D.	  4v
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1.	 A car decelerates uniformly to rest. From an initial velocity v to a velocity v
2

, it covers a distance d. 
How much further does it travel before coming to rest?

A.	 d
4

B.	 d
3

C.	 d
2

D.	 d

2.	 Two balls, P and Q, are projected from the edge of a cliff. P is projected horizontally at speed v and 
Q is projected vertically upwards at the same speed. The time taken for P to reach the ground is t P 
and the speed at impact with the ground is vP . Air resistance is negligible. 

What is the time taken to reach the ground and the speed at impact with the ground for Q?

Time taken Speed at impact

A. t P vP

B. t P Greater than vP

C. Greater than t P vP

D. Greater than t P Greater than vP

3.	 Two identical blocks, X and Y, each of mass 2.0 kg are connected by a string. They move on the 
same surface. 

A force F accelerates the blocks at 0.5 m s-2. The frictional force on block X is 4.0 N.

YXF

What is the tension in the string?

A.	 1 N

B.	 2 N

C.	 5 N

D.	 10 N
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1.	 A car decelerates uniformly to rest. From an initial velocity v to a velocity v
2

, it covers a distance d. 
How much further does it travel before coming to rest?

A.	 d
4

B.	 d
3

C.	 d
2

D.	 d

2.	 Two balls, P and Q, are projected from the edge of a cliff. P is projected horizontally at speed v and 
Q is projected vertically upwards at the same speed. The time taken for P to reach the ground is t P 
and the speed at impact with the ground is vP . Air resistance is negligible. 

What is the time taken to reach the ground and the speed at impact with the ground for Q?

Time taken Speed at impact

A. t P vP

B. t P Greater than vP

C. Greater than t P vP

D. Greater than t P Greater than vP

3.	 Two identical blocks, X and Y, each of mass 2.0 kg are connected by a string. They move on the 
same surface. 

A force F accelerates the blocks at 0.5 m s-2. The frictional force on block X is 4.0 N.

YXF

What is the tension in the string?

A.	 1 N

B.	 2 N

C.	 5 N

D.	 10 N
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1.	 A person walks 40 m due west and then 30 m due north. The total walking time is 100 s. What are 
the average speed and the magnitude of the average velocity of the person?

Average speed / m s-1 Magnitude of average 
velocity / m s-1

A. 0.5 0.5

B. 0.5 0.7

C. 0.7 0.5

D. 0.7 0.7

2.	 A projectile is launched with an initial velocity v at an angle θ  above the horizontal. The projectile 
lands at the same height from which it was released. Air resistance is negligible.

v

θ

What is the time of flight of the projectile?

A.	 v
g

sinθ

B.	 2v
g
sinθ

C.	 2v
g
cosθ

D.	 2v
g

sin cosθ θ
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1.	 A person walks 40 m due west and then 30 m due north. The total walking time is 100 s. What are 
the average speed and the magnitude of the average velocity of the person?

Average speed / m s-1 Magnitude of average 
velocity / m s-1

A. 0.5 0.5

B. 0.5 0.7

C. 0.7 0.5

D. 0.7 0.7

2.	 A projectile is launched with an initial velocity v at an angle θ  above the horizontal. The projectile 
lands at the same height from which it was released. Air resistance is negligible.

v

θ

What is the time of flight of the projectile?

A.	 v
g

sinθ

B.	 2v
g
sinθ

C.	 2v
g
cosθ

D.	 2v
g

sin cosθ θ
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Turn over

3.	 A ball is thrown vertically upwards. Air resistance is not negligible. Four positions of the ball are 
shown: A and B on the way up, C at the maximum height, and D on the way down. At which 
position does the acceleration of the ball have its greatest magnitude?

A.

B.

C.

D.

up down

4.	 Cart X, of mass 2 kg, is moving at a speed of 3 m s-1 to the right and collides on a horizontal track 
with cart Y of mass 1 kg. Y is initially stationary.

2 kg 1 kg
3 m s−1

X Y

The velocity of Y immediately after the collision is 4 m s-1 to the right. What is the velocity of X 
immediately after the collision?

A.	 1 m s-1 to the right

B.	 1 m s-1 to the left

C.	 2 m s-1 to the right

D.	 2 m s-1 to the left

5.	 0.25 J of work is done to compress a spring by a distance of 0.10 m from its unstretched length. 
What is the spring constant?

A.	 2.5 N m-1

B.	 5.0 N m-1

C.	 25 N m-1

D.	 50 N m-1
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1.	 A stone is released from rest and falls vertically. Air resistance is negligible. What is correct about 
the stone during each consecutive second of its motion?

A.	 The change in velocity is constant.

B.	 The change in displacement is constant.

C.	 The change in acceleration decreases.

D.	 The change in speed increases.

2.	 A projectile is launched horizontally from the top of a cliff with a speed of 10 m s−1. The projectile 
hits the ground at a distance of 30 m from the base of the cliff. Air resistance is negligible. 

What is the height of the cliff?

A.	 15 m

B.	 30 m

C.	 45 m

D.	 90 m

3.	 A force is applied to a mass of 3 kg. The graph shows the variation with time t of the acceleration a 
of the mass.
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a / m s−2

t / s

What is the average force acting on the mass?

A.	 5 N

B.	 6 N

C.	 12 N

D.	 24 N
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1.	 A stone is released from rest and falls vertically. Air resistance is negligible. What is correct about 
the stone during each consecutive second of its motion?

A.	 The change in velocity is constant.

B.	 The change in displacement is constant.

C.	 The change in acceleration decreases.

D.	 The change in speed increases.

2.	 A projectile is launched horizontally from the top of a cliff with a speed of 10 m s−1. The projectile 
hits the ground at a distance of 30 m from the base of the cliff. Air resistance is negligible. 

What is the height of the cliff?

A.	 15 m

B.	 30 m

C.	 45 m

D.	 90 m

3.	 A force is applied to a mass of 3 kg. The graph shows the variation with time t of the acceleration a 
of the mass.
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What is the average force acting on the mass?

A.	 5 N

B.	 6 N

C.	 12 N

D.	 24 N
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1.	 A car has an initial speed of 16 m s-1. It decelerates at 4.0 m s-2 until it stops.

What is the distance travelled by the car?

A.	 4 m

B.	 16 m

C.	 32 m

D.	 64 m

2.	 A block of mass 2.0 kg accelerates from a speed of 15 m s-1 to a speed of 20 m s-1 without changing 
its direction.

What impulse acts on the block?

A.	 2.5 N s

B.	 5.0 N s

C.	 10 N s

D.	 17.5 N s

3.	 A net force of 8.0 N accelerates a 4.0 kg body from rest to a speed of 5.0 m s-1. 

What is the work done by the force?

A.	 50 J

B.	 40 J

C.	 32 J

D.	 20 J


