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General Instructions 

 Working time – 2 hours 

 Board-approved calculators may be used 

 Write using blue or black pen 

 Draw diagrams using pencil 

 A Data Sheet, Formula Sheet and 

Periodic Table are provided at the back 

of this paper 

 Write your name at the top of the 

Multiple Choice Answer Sheet & all 

pages of Part B. 

 Hand in your Multiple Choice Sheet and 

all of Part B in one bundle. (Do not staple 

together) 

Total marks (99) 

This paper has two parts: Part A and Part B 

 

Part A 

Total marks (13) 

 Attempt ALL Questions 

 Allow about 15 minutes for this Part 

 

Part B 

Total marks (86) 

 Attempt ALL Questions 

 Allow about 1 hour 45 minute for this Part 

 

 

 

  

 

CHECKLIST 

Each boy should have the following: 

1 Question Paper  

1 Multiple Choice Answer Sheet  

 

EXAMINERS: MRW/AAH/PCK/SRW/MTK 

1 – AAH 2 – SRW 3 – PCK  

4 – DGB 5 – MRW 6 – SRW 7 – MTK 
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Part A 
Total marks (13) 

Attempt ALL Questions  

Allow about 15 minutes for this Part 

Use the multiple-choice Answer Sheet. 

Select the alternative A, B, C or D that best answers the question.  Fill the response 

circle completely. 

Sample 2  +  4  =  

If you think you have made a mistake, put a cross through the incorrect answer and 

fill in the new answer. 

If you change your mind and have crossed out what you consider to be the correct 

answer, then indicate this by writing the word correct and drawing an arrow as 

follows. 

     A                  B                 C                D

(A) 2 (B) 6 (C) 8 (D) 9

     A                  B                  C               D

     A                  B                C                 D
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1 Which of the following lists contains three vector quantities? 

(A) Velocity, mass, acceleration

(B) Energy, velocity, time

(C) Work, displacement, velocity

(D) Acceleration, momentum, force

2 Which of the following is always true for an object travelling in a straight line 

at a constant speed? 

(A) The friction is zero.

(B) No forces are acting on it.

(C) The momentum of the object is zero.

(D) No net force acts on the object.

3 A ball is thrown vertically upwards from the ground.  

The graph below shows the variation of the vertical displacement of the ball 

with time. 

Determine which of the following is the final vertical displacement of the ball 

at time T and the average speed between time t = 0 and time T? 

Final vertical 

Displacement 

Average Speed 

(A) 0 0 

(B) 0 2D/T 

(C) D 2D/T 

(D) 2D 0 
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The following information applies to Questions 4 and 5: 

 

 The displacement versus time graph below shows the motion of an object along 

a straight line. 

 

 

 

4 What is the total distance travelled by the object? 

 

(A) 10 m 

(B) 20 m 

(C) 40 m 

(D) 50 m 

 

  

30 

𝑟  (𝑚) 

t (s) 

A B C 

15 10 5 0 

10 



Form V Physics  2016 May Examination  

 Page 5 of 44  

 

5 Which of the following graphs best represents the velocity versus time graph 

for the motion described in the displacement versus time graph on the previous 

page? 

 

(A)   (B)  

(C) (D)  

 

 

 

6 A 40 N force is applied horizontally to a 10 kg block which is initially at rest. 

After 5.0 seconds, the velocity of the block is 12 m s
-1

.  

What is the magnitude of the frictional force acting on the block? 

 

(A) 0 N 

(B) 16 N 

(C) 24 N 

(D) 40 N 

 

  

𝑣   

t 

A B C 
𝑣   

A B C 

t 

𝑣   
A B C 

t 

C B A 
𝑣   

t 

+ + 

+ + 

- - 

- - 
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7 Consider the following arrangement of blocks, labelled P and Q. 

 

 
 

A constant, horizontal force of 100 N is applied to block P. 

 

Determine the magnitude of the force block P exerts on block Q. 

 

(A)  40 N 

(B)  60 N 

(C)  80N 

(D) 100 N 

 

 

8 A block moves at a speed of 10 m s
-1

 across a frictionless, horizontal surface. 

No net force is acting on this block. 

What is the magnitude of the velocity of the block 10 seconds later? 

 

(A) 0 m s
-1

 

(B) Less than 10 m s
-1

 

(C) 10 m s
-1

 

(D) Greater than 10 m s
-1

 

 

  

Q 

P 

Smooth frictionless horizontal surface 

30 kg 

20 kg 
100 N 



Form V Physics  2016 May Examination  

 Page 7 of 44  

 

9 The following graph shows how the net force acting on a toy car varies with 

time. 

 

 
 

 

 What is the magnitude of the total change in momentum of the toy car at the 

end of 10 seconds? 

 

(A) 240 kg m s
-1

 

(B) 200 kg m s
-1

 

(C) 140 kg m s
-1

 

(D) 100 kg m s
-1

 

 

 

10 Consider the block shown below which is initially at rest on a frictionless 

horizontal surface and then acted upon by two forces simultaneously.  

 

 

 

 

 

 

 

Determine the kinetic energy of the block when it has moved 5 metres. 

 

(A) 3.5 J 

(B) 260 J 

(C) 1300 J 

(D) 2100 J 

  

75 kg 
420 N 160 N 
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11 A pendulum swings backwards and forwards through positions A, B and C. 

 

 
 

 Which of the following graphs best represents how the gravitational potential 

energy (GPE) and kinetic energy (KE) vary with time? 

 

(A) 

 

(B) 

 
(C) 

 

(D) 

 
 

 

12 A resistor has a steady current of 5.0 A flowing through it in 10 s. 

 How many electrons pass through the resistor in 10 s? 

 

(A) 8.0 x 10
-18

 

(B) 3.1 x 10
20

 

(C) 2.5 x 10
-3

 

(D) 1.6 x 10
20

 

 

  

GPE 

KE B 

A C B A C 

B A 

KE 

GPE 

GPE 

KE 
B 

A C B 

GPE 

KE 

A 

B 

C 
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13 Consider the following combination of resistors. 

 

 

 

 What is the total resistance between points P and Q in the above section of an 

electric circuit? 

 

(A)    2.0 Ω 

(B)  4.0 Ω 

(C)  6.4 Ω 

(D) 11.6 Ω 

 

  

4.0 Ω 

4.0 Ω 2.0 Ω 

4.0 Ω 
Q P 
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BLANK PAGE 
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Class 
 

Name 

 

Part B 
Total marks (86) 

Attempt ALL Questions 

Allow about 1 hour and 45 minutes for this Part 

 

Answer the questions in the spaces provided. 

Show all relevant working in questions involving calculations. 

 

 

 

Question  14  (5 marks) Marks 

  

A ball was thrown vertically upwards at a speed of 10.0 m s
-1 

from the top of a cliff. 

The time of flight for the ball to hit the sea at the bottom of the cliff was 6.92 s. 

Assume no air resistance acts on the ball. 

 

 Calculate the speed with which the ball hits the sea at the bottom of the cliff. (a)

 .............................................................................................................................  2 

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

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

 

Question 14 continued on next page.  

cliff 

u 

Sea level 

View from side 
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Question 14 continued. Marks 

  

 

 Calculate the height of the cliff top above sea level. (b)

 .............................................................................................................................  2 

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

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

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

 

 

 What is the acceleration of the ball at the highest point? (c)

 .............................................................................................................................  1 
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Class 
 

Name 

 

 

Question  15  (6 marks) Marks 

A police motor bike is stationary by the side of a road.  An L-plate driver, 

exceeding the speed limit, passes the police motor bike at a constant speed of 108 

km h
-1

.  The police motor bike sets off to catch the L-plater just as he passes. The 

police motor bike accelerates uniformly at 6.5 m s
-2 

for 6.0 s and then continues at a 

constant speed. 

 Convert the L-plate driver’s speed to ms
-1

. (a)

 .............................................................................................................................  1 

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

 

 Calculate the speed of the police motor bike at 6 s. (b)

 .............................................................................................................................  1 

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

 

 Calculate the distance travelled by police motor bike in the first 6 s. (c)

 .............................................................................................................................  1 

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

 

 Calculate the total time for the police motor bike to draw level with the         (d)

L-plate driver. 

 .............................................................................................................................  2 

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

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

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

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

 Calculate how far the L-plate driver has travelled before the police motor bike (e)

catches up. 

 .............................................................................................................................  1 

 .............................................................................................................................   
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Question  16  (3 marks) Marks 

A swimmer competes in a swimming race across a 30 m wide river which has a 

constant downstream current of 1.0 ms
-1

. He swims slightly against the current so 

that he ends up exactly opposite the starting point as shown in the following 

diagram. 

 
 

 

 

 

 

 

 

 

 

 

The swimmer can swim at 2 ms
-1

 in still water. 

By drawing velocity vectors in the space provided below, determine the time it 

takes the swimmer to swim from the starting point to the finishing point. 

 

 

 

 

 

 

 

 .............................................................................................................................  3 

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

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

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

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

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

  

starting point 

current 1 ms
-1

 

finishing point 

30 m 

View from above 
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Class 
 

Name 

 

 

 

 

 

Question  17  (5 marks) Marks 

  

The diagram below shows the displacement versus time graph for a car travelling 

along a straight road.  

 

 

From the graph, determine:  

 the average speed of the car between 0 and 30 s. (a)

 ...............................................................................................................................  1 

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

 

Question 17 continued on next page. 

  

100 

𝑟  (𝑚) 

t (s) 

30 0 10 20 
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Question  17 continued. Marks 

  

 

 the average velocity of the car between 20 and 30 s. (b)

 ...............................................................................................................................  2 

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

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

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

 

 

 the instantaneous velocity of the car at 5 s. (c)

 ...............................................................................................................................  2 

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

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

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

 

 

 

  



Form V Physics  2016 May Examination  

 Page 17 of 44  

 

Class 
 

Name 

 

 

 

 

Question  18  (4 marks) Marks 

  

This question refers to the electric circuit shown below. 

 

The voltmeter has a reading of 4.0 V and the ammeter has a reading of 3.0 A. 

 Calculate the voltage across the unknown resistor, R1. (a)

 .............................................................................................................................  1 

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

 

 Calculate the value of the unknown resistor, R1. (b)

 .............................................................................................................................  1 

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

 

 Calculate the value of the unknown resistor, R2. (c)

 .............................................................................................................................  2 

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

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

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

 

R1 

R
2
 

6.0 Ω 

A 

V 

12 V 
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Question  19  (4 marks) Marks 

This question refers to the electric circuit shown below. 

 

The reading on the ammeter, A1 is 0.80 A. 

 Calculate the value of the unknown resistor, R. (a)

 .............................................................................................................................  1 

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

 

 Determine the reading on the voltmeter in the circuit above. (b)

 .............................................................................................................................  2 

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

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

 

 Calculate the reading on the ammeter A2. (c)

 .............................................................................................................................  1 

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

  

R 

3.0 Ω 

A1 

V 

2.0 Ω 

A2 

8.0 V 
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Class 
 

Name 

 

 

 

 

Question  20  (3 marks) Marks 

  

The following circuit was set up with two resistors, R1 and R2,and a battery. 

 

The following graph shows how the potential difference across resistor, R2, varies 

as the current through resistor, R2, is changed. 

 

 

 Calculate the value of the resistance of resistor, R2. (a)

 .............................................................................................................................  1 

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

 

Question 20 continued on next page  

R2 

R1 

A 

V 

8 

0.5 0 

potential 

difference (V) 

current (A) 
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Question 20 continued. Marks 

  

 

 When the potential difference of the battery is 8.0 V, it supplies a current of (b)

0.40 A to the circuit.  

Calculate the value of the unknown resistor, R1. 

 .............................................................................................................................  2 

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

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

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

 

 

Question  21  (2 marks)  

  

A 100 kg man stands on a set of bathroom scales in a lift and notices that the scales 

read 153 kg. 

Determine the acceleration of the lift. 

 .............................................................................................................................  2 

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

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

 .............................................................................................................................  
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Class 
 

Name 

 

 

 

Question  22  (4 marks) Marks 

  

Three 20 kg masses are pulled upwards with a constant force F such that the 

tension force in the rope at point Y is 500 N. 

 

 

 Determine the magnitude of the acceleration of the masses. (a)

 ...............................................................................................................................  2 

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

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

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

 

 

 Determine the magnitude of the constant force, F. (b)

 ...............................................................................................................................  2 

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

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

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

  

F 

20 kg 

Y 

20 kg 

20 kg 
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Question  23  (4 marks) Marks 

  

Three masses 10 kg, 20 kg and 70 kg are connected by massless and unstretchable 

strings and pulled along a frictionless, horizontal surface by a constant horizontal 

force of 600 N as shown below. 

 

 Calculate the magnitude of the acceleration of the masses. (a)

 ...............................................................................................................................  1 

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

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

 

 

 Calculate the tension force in the string at X. (b)

 ...............................................................................................................................  1 

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

 

 

 The same arrangement of three masses is now placed on a rough surface. If (c)

the frictional force which now acts on each mass is equal to 0.2 times the 

weight of each mass, determine the magnitude of the new acceleration of the 

system when the constant horizontal force of 600 N is applied. 

 ...............................................................................................................................  2 

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

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

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

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

 
   

600 N 
70 kg 20 kg 10 kg 

X 
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Class 
 

Name 

 

 

 

 

 

Question  24  (6 marks) Marks 

  

In “Mission Impossible Twelve”, Ethan Hunt of mass 80 kg finds himself attached 

to a 40 kg mass via a pulley above a pool of lava as shown below. 

 

 Assuming the system is released from rest, what time would elapse before (a)

Ethan reaches the surface of the lava? 

 ...............................................................................................................................  2 

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

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

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

 

 Ethan starts to climb up the rope with an acceleration of 1.0 m s
-2 

relative to (b)

the lava. 

(i) Determine the tension in the rope while Ethan is climbing. 

 ...............................................................................................................................  2 

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

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

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

Question 24 continued on next page.  

40 

kg 

Ethan 

Hunt 

lava 

20 m 
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Question  24 continued. Marks 

  

 

(ii) Determine the magnitude of the acceleration of the 40 kg mass while 

Ethan climbs the rope. 

 ...............................................................................................................................  2 

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

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

 ...............................................................................................................................  
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Question  25  (4 marks) Marks 

  

A stone of mass 0.25 kg is thrown into the air with an initial speed of 35 m s
-1 

and it 

lands 50 m up a slope as shown in the following diagram. 

 

 Determine the initial kinetic energy of the stone. (a)

 ...............................................................................................................................  1 

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

 

 Determine the speed of the stone when it hits the slope. (b)

 ...............................................................................................................................  3 

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

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

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

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

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

  

0

5

10

15

20

25

30

35

40

40 m 

stone 

trajectory impact 

point 
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Question  26  (6 marks) Marks 

  

Two balls, A and B (with momenta 𝑝𝐴 and 𝑝𝐵), collide elastically as follows: 

 

During the collision, ball A of mass 3 kg loses 24 joules of kinetic energy. 

 

 Calculate the magnitude of the final momentum 𝑝𝐵  of ball B after the (a)

collision. 

 ...............................................................................................................................  1 

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

 

 Calculate the magnitude of the impulse that ball A applies to ball B during the (b)

collision. 

 ...............................................................................................................................  1 

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

 

Question 26 continued on next page. 

  

A 

𝑝𝐴 = 15 𝑘𝑔 𝑚 𝑠−1 

Before 

𝑝𝐵 = −8 𝑘𝑔 𝑚 𝑠−1 

𝑝𝐴 = −9 𝑘𝑔 𝑚 𝑠−1 

After 

B 

A B 
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Question  26 continued. Marks 

  

 

 Determine the initial velocity of ball A. (c)

 ...............................................................................................................................  1 

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

 

 Determine the mass of ball B. (d)

 ...............................................................................................................................  3 

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

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

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

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

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

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

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

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

 ...............................................................................................................................  
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Question  27  (5 marks) Marks 

  

Two dynamics trolleys, A and B, are joined together and moving to the left at   

4 m s
-1

. The spring loaded plunger is set off pushing the trolleys apart. Trolley A 

increases in speed while trolley B becomes stationary. 

 

 

 

 

 

The dynamics trolleys are 3 kg each and the two added masses to trolley B are 1 kg 

each. 

 

 Calculate the magnitude of the total momentum of trolley A and B before the (a)

plunger is set off. 

 ...............................................................................................................................  1 

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

 

 Determine the speed of trolley A after the plunger is set off. (b)

 ...............................................................................................................................  1 

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

 

 Show numerically whether the total kinetic energy increases, decreases or (c)

remains the same. Account for why this occurs. 

 ...............................................................................................................................  3 

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

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

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

  

4 m/s 

A B 
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Question  28  (5 marks) Marks 

  

The maximum braking force of a car is limited by the frictional force between the 

tyres and the road. The maximum frictional force, F, can be determined by the 

equation 𝐹 = 𝜇𝑚𝑔 where 𝜇 is the coefficient of friction between the tyre and the 

road and 𝑚𝑔 is the weight of the car. 

A car’s braking distance is tested on two different road surfaces, A and B, both 

from an initial speed of 60 kmh
-1

 (16.67 ms
-1

).  

The braking distance on surface A was 18 m.  

The braking distance on surface B was 71 m. 

 

 

 

 Determine the coefficient of friction for the normal road surface A. (a)

 ...............................................................................................................................  2 

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

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

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

Question 28 continued on next page. 
  

𝜇𝐴 Normal road surface 
  

𝜇𝐵 Covered in ice  
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Question 28 continued. Marks 

  

 

 Determine the maximum initial speed that should be travelled on road surface (b)

B to have the same stopping distance as surface A. 

 ...............................................................................................................................  3 

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

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

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

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

 ...............................................................................................................................  
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Question  29  (6 marks) Marks 

  

The velocity versus time graphs below show two underground trains, A and B, 

travelling from the same station on parallel, straight tracks. At time t = 0 s, both 

trains are alongside each other at rest. 

 

 

 

 

Question 29 continued on next page. 
  

30 

20 

10 

0 20 40 60 80 100 120 140 
t (s) 

𝑣  (𝑚𝑠−1) 

B 

A 
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Question 29 continued. Marks 

  

Using the graphs, or otherwise, determine: 

 the maximum speed of train B. (a)

 ...............................................................................................................................  1 

 

 the magnitude of the acceleration of train A between 80 and 140 s. (b)

 ...............................................................................................................................  2 

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

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

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

 

 the time at which train A and train B are alongside each other again. (c)

 ...............................................................................................................................  3 

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

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

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

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

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

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

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

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

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

 ...............................................................................................................................  
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Question  30  (4 marks) Marks 

  

A physics student sets up the following circuit in an attempt to determine the 

electrical characteristics of component X. 

 

Component X consists of a battery of potential difference, V and a resistor, r, in 

series. 

Various resistors, RY, are placed in the circuit at Y and the current flowing through 

the ammeter is recorded each time. 

 

 

 

 

 

Question 30 continued on next page. 

  

r 

RY 

A 

V 

Component X 

Y 
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Question  30 continued. Marks 

  

The following graph is a plot of RY (on the y-axis) versus  
1

𝐼
 using the 

experimental results obtained. 

 

 

 

Question 30 continued on next page. 

-5
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Question  30 continued. Marks 

  

 Use the graph to find the value of the resistor, r, within component X. (a)

 .............................................................................................................................  2 

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

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

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

 

 

 Use the graph to find the value of the potential difference, V, of the battery (b)

within component X. 

 .............................................................................................................................  2 

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

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

 .............................................................................................................................  
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Question  31  (10 marks) Marks 

  

In an engine test, a car accelerates uniformly between two points (from the same 

starting velocity) on a straight road, and its final velocity is recorded. 

 

 

 

The data obtained is included in the table on the following page. 

 

 
Distance AB 

(m) 

Final Velocity, v (ms
-1

) Average v 

(ms
-1

)* 

Average v
2
  

(m
2
s

-2
)* 1 2 3 

 

50 

 

 

20.6 

 

21.4 

 

21.2 

 

21.1 

 

445 

 

100 

 

 

27.2 

 

27.2 

 

27.0 

 

27.1 

 

734 

 

150 

 

 

32.7 

 

33.4 

 

32.8 

 

33.0 

 

1090 

 

200 

 

 

37.3 

 

37.5 

 

 

37.1 

 

37.3 

 

1390 

 

250 

 

 

40.4 

 

40.9 

 

40.8 

  

 

300 

 

 

44.2 

 

44.6 

 

44.8 

 

44.5 

 

1980 

(* to 3 significant figures, with v
2
 based on v to 3 significant figures) 

 

 Complete the table above by adding in the missing values. (a)

  2 

Question 31 continued on next page. 

 

Distance AB 

u 
v 

B A 
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Question  31 continued. Marks 

 

 Plot a graph of velocity squared (on the y-axis) against distance. (b)

 

  

  

   4 

Question 31 continued on next page. 
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Question  31 continued. Marks 

  

 

 Using your graph, or otherwise, determine: (c)

 (i) the initial velocity of the car. 

 ...............................................................................................................................  2 

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

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

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

 

(ii) the acceleration of the car. 

 ...............................................................................................................................  2 

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

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

 ...............................................................................................................................  
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Physics 
 

Data Sheet  

 

Charge on the electron, qe  -1.602  10
–19

 C  

Mass of electron, me  9.109  10
–31

 kg 

Mass of neutron, mn  1.675  10
–27

 kg 

Mass of proton, mp  1.673  10
–27

 kg 

Speed of sound in air  340 m s
–1

 

Earth’s gravitational acceleration, g  9.8 m s
–2

 

Radius of Earth, RE  6.4  10
6 
m 

Speed of light, c  3.00  10
8
 m s

–1
 

Magnetic force constant, 













2

0k  
 

2  10
-7

 N A
-2

 

Universal gravitational constant, G  6.7  10
–11

 N m
2
 kg

–2
 

Mass of Earth  6.0  10
24

 kg 

Planck’s constant, h  6.626  10
–34

 J s 

Rydberg’s constant, R (hydrogen)  1.097  10
7
 m

–1
 

Atomic mass unit, u  1.661 x 10
–27

 kg 

931.5 MeV/c
2
 

1 eV  1.602  10
-19

 J 

Density of water,   1.00  10
3
 kg m

–3
 

Specific heat capacity of water  4.18  10
3
 J kg

–1
 K

–1
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AAH - CRIB 
 

 

Question  29  (6 marks) Marks 

  

The velocity versus time graphs below show two underground trains, A and B, travelling from the 

same station on parallel, straight tracks. At time t = 0 s, both trains are alongside each other at rest. 

 

 

 

 

Question 29 continued on next page. 
  

30 

20 

10 

0 20 40 60 80 100 120 140 
t (s) 

𝑣⃗ (𝑚𝑠−1) 

B 

A 



 

 

Question 29 continued. Marks 

  

Using the graphs, or otherwise, determine: 

 the maximum speed of train B. (a)

From the Graph: = 25 ms-1     (1 mk) 

 the magnitude of the acceleration of train A between 80 and 140 s. (b)

= Gradient of Graph A from 80 – 140 s  (1 mk for valid substituion) 

= 30/60 = 0.5 ms-2  (2 mks) 

 the time at which train A and train B are alongside each other again. (c)

 

Start from t = 80s: at this time rA= 2100 m and rB =1625 m 

so B is 475 m behind A.     - (1 mk) 

 

rB = 25.t  rA = 30.t – t2/4 

 

they meet when rB = rA + 475 

 

i.e. when 25t = 30t  – t2/4 + 475    - (2 mks) 

 

solution: t = 54.7 s        - (3 mks) 

 

so, tTOTAL = 134.7 s. 

 

 

NB: (1 mk) for any valid measurement of distance at any stated time 

 

 

 

 
  



 

 

 

 

Question  30  (4 marks) Marks 

  

A physics student sets up the following circuit in an attempt to determine the electrical 

characteristics of component X. 

 

Component X consists of a battery of potential difference, V and a resistor, r, in series. 

Various resistors, RY, are placed in the circuit at Y and the current flowing through the ammeter is 

recorded each time. 

 

 

 

 

 

Question 30 continued on next page. 

  

r 

RY 

A 

V 

Component X 

Y 



 

 

Question  30 continued. Marks 

  

The following graph is a plot of RY (on the y-axis) versus  
1

𝐼
 using the experimental results 

obtained. 
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Question 30 continued on next page. 

 

 

 

Question  30 continued. Marks 

  

 Use the graph to find the value of the resistor, r, within component X. (a)

NB circuit analysis gives: 

V = I (RY = r)  so  RY = V/I – r 

r is the negative intercept of the graph   (1 mk) 

= 3.9 W  (accept 4 W)     (2 mks)  

 

 Use the graph to find the value of the potential difference, V, of the battery  (b)

within component X. 

From above, V = Gradient of graph 

= (10 - 0)/(1.4 - 0.4)      (1 mk) 

= 10 V        (2 mks) 

 

NB: carry through marks awarded only if the method was clear (e.g. if it was 

obvious where the numerical values used came from). 

 

  



 

 

Question  31  (10 marks) Marks 

  

In an engine test, a car accelerates uniformly between two points (from the same starting velocity) 

on a straight road, and its final velocity is recorded. 

 

 

 

The data obtained is included in the table on the following page. 

 

 
Distance AB 

(m) 

Final Velocity, v (ms
-1

) Average v 

(ms
-1

)* 

Average v
2
  

(m
2
s

-2
)* 1 2 3 

 

50 

 

 

20.6 

 

21.4 

 

21.2 

 

21.1 

 

445 

 

100 

 

 

27.2 

 

27.2 

 

27.0 

 

27.1 

 

734 

 

150 

 

 

32.7 

 

33.4 

 

32.8 

 

33.0 

 

1090 

 

200 

 

 

37.3 

 

37.5 

 

 

37.1 

 

37.3 

 

1390 

 

250 

 

 

40.4 

 

40.9 

 

40.8 

 

40.7 
 

1660* 

 

300 

 

 

44.2 

 

44.6 

 

44.8 

 

44.5 

 

1980 

(* to 3 significant figures, with v
2
 based on v to 3 significant figures) 

* sig figs not penalised here! 

 Complete the table above by adding in the missing values. (a)

  2 

Question 31 continued on next page. 

Distance AB 

u 
v 

B A 



 

Question  31 continued. Marks 

 

 Plot a graph of velocity squared (on the y-axis) against distance. (b)

 

 Points Correctly Plotted 

 Axes Labelled 

 Correct Units 

 Appropriate Scale 

 Line of Best Fit (which does NOT go through origin) 

 Clarity  

Minus 1 mk for any of the above missing 

 

  

   4 

Question 31 continued on next page. 
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Question  31 continued. Marks 

 

 Using your graph, or otherwise, determine: (c)

 (i) the initial velocity of the car. 

Intercept of the graph = u2 = 140 

So u = 11.8 ms-1   

(accepted 11.0 – 13.5 for 2 mks, with a wider range for 1 mk) 

(ii) the acceleration of the car. 

 

v2 = u2 = 2ar, so gradient of graph = 2a 

 

so, 2a = 6.1 

 

a = 3 ms-2 

 

(I accepted 2.7 – 3.3 for 2 mks – but was much more generous if the 

mark had already been lost in part (i)) 

 

NB: carry through mark awarded for part (ii) where possible, as long as 

the method was clear 
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