
Year 12 Revision Test 1.   Name:      
 

There are 9 questions, each is worth one mark unless otherwise stated.  Time = 25 min. 

 

Shooting for a basket, a basketballer releases the ball at 450
 above the horizontal when the centre 

of the ball is 3.0m above the ground.  It passes cleanly through the basket which is 3.0 m above the 

ground, and 9.0m from the basketballer's hand.  The acceleration due to gravity can be taken as 

10ms-2. Air resistance can be neglected.  

The situation is shown in Figure 1. 
 

 
The ball 

takes 1.34s from leaving the player's hand to passing through the ring. 

Question 1 

What is the horizontal component of the velocity of the ball as it leaves the player's hand? 

 

 

 

 

Question 2 

What is the magnitude of the velocity of the ball as it leaves the player's hand? 

 

 

 

 

Question 3         (2 marks) 

What was the highest point above the ground, reached by the centre of the ball?  Show your 

working. 
 

 
 
 
 



John, of mass 70kg, and Mary of mass 60kg, are practising for an ice-skating competition.  In the 

questions below, assume that the ice provides a frictionless surface, and that the skaters do not 

push against the ice. 

 
In Fig. 2, Mary is standing at rest on the ice and John is approaching her with a speed of 4.0 ms-1. 

 

Question 4 

What is the magnitude of John's momentum before he reaches Mary? 

 

 

 

 

In Figure 3 below, John and Mary are moving together in the direction that John was moving 

before he linked hands with Mary. 

 
Question 5 

What is the speed of the pair? 

 

 

 

 

Without pushing or pulling, John and Mary let go of each other. 

Question 6         (2 marks) 

Describe the subsequent motions of the two skaters.  Your answer should discuss the speed and 

direction of motion of each skater.  You should justify your answer by referring to any relevant 

physics principles. 

 

 

 

 

 



A netball of mass 0.25 kg falls 3.0 m to the floor, from the ring where 

it was briefly at rest.  The acceleration due to gravity can be taken 

as 10 m s-2.  Air resistance can be neglected.  Figure 4 shows the 

situation. 

 

Question 7 

What is the kinetic energy of the ball as it reaches the floor? 

 

 

 

 

 

 

 

 

Shortly after the ball first contacts the floor it comes to rest 

momentarily.  At this point the ball has been compressed by 2.0 cm (0.020 m).   

In the question below, you should model the compression of the ball as if it were a spring with a 

force constant k = 3.40 x 104 N m-1. 

Question 8 

How much elastic potential energy has been stored in the ball when the compression is complete? 

 

 

 

 

 

It should be clear from your answers to Questions 7 and 8 that not all of the kinetic energy of the 

ball as it reached the floor, has been stored as elastic potential energy. However from the Principle 

of Conservation of Energy we know that energy cannot be created or destroyed. 

Question 9         (2 marks) 

Describe where the 'missing' energy might have gone. 



Question 1 (solution) 

 Expect some fairly straightforward questions to start the paper. 
 What formula do we have, what do we need to find 

 Notice that this is symmetrical projectile motion, as it starts and finishes at the same height. 

 Note that you are asked for the horizontal component of the velocity, even though you were not 

expected to specify a direction.  In general terms if they want a direction there is a space provided for 

it on the answer sheet/ 

  d = v  t    1.34   
-1

. 

 

Question 2 (solution) 

 It is assumed that you know the properties of 45
0
 triangles. (1:1: 2 ) 

 Be careful with your trigonometry. 

 Velocity is a vector quantity, so you needed to use both the horizontal and vertical 

components. 

The magnitude of the velocity of the ball as it leaves the player's hand can be calculated from the 

vector diagram below. 

 
 

Question 3 (solution) 

 Draw on the diagram to show the height that you are trying to calculate. (10% of students 

forgot to add the 3.0m) 

 The question was above the ground 

 The question states “Show your working”, so marks were allocated to this. 

 For projectile motion, the highest point occurs ½ way through the flight.  So t = 0.67secs. 
The highest point occurs when the vertical velocity is zero. 

This occurs at time t = 
1.34

2
 = 0.67 s.   Now d = vt – ½ at

2
  

d = 0 - ½  10  (0.67)
2
 = 2.24 m   

Hence, the height above the ground = 2.24 + 3.0 = 5.2 m 
 
 

 
 



 
 


