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Answer all questions in the spaces provided.

 1 (a) A student investigated the refraction of light as it passes out of a transparent 
plastic block.

  She aimed a ray of light at point X.  She marked the position of the ray as it passed 
through the transparent plastic block and into the air.

The angle i is the angle of incidence.

  

Ray of light

AirPlastic

X

r
i

 1 (a) (i) What is the name of angle r?
     

 ...................................................................................................................................
(1 mark)

 1 (a) (ii) What is the name of the dashed line?
     

 ...................................................................................................................................
(1 mark)
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 1 (b) A camera uses a lens to produce an image which falls on a light detector.

  

  Name a light detecting device which may be used in a camera.
   

 .............................................................................................................................................
(1 mark)

Question 1 continues on the next page
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 1 (c) The diagram shows the position of an image formed in a camera.

Object

Lens Image

1.4 cm

 1 (c) (i) What type of lens is shown in the diagram?
     

 ...................................................................................................................................
(1 mark)

 1 (c) (ii) Use the equation in the box to calculate the magnification.
  

magnification  =
image height___________
object height

  Show clearly how you work out your answer.

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

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

                                                               Magnification = .................... (2 marks)

 1 (d) Why does the image formed in a camera have to be a real image?
    

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

 .............................................................................................................................................
(1 mark)

____
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 2 (a) Thousands of artificial satellites are now in orbit around the Earth.  A student used the 
Internet to collect information about four of them.

   The table shows the data that the student collected.

Satellite
Altitude

(= height above the surface of the Earth)
in kilometres

Period of orbit
in hours

A   300  1.5

B   850  1.7

C 20 000 12.0

D 36 000 24.0

 2 (a) (i) What conclusion, on the relationship between the altitude of a satellite and its 
period of its orbit, can the student come to from this data?

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

   ...................................................................................................................................
(1 mark)

 2 (a) (ii) Any conclusion from the data in the table may not be valid for all satellites.

  Give two reasons.

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

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

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

   ...................................................................................................................................
(2 marks)

 2 (b) The Moon is the Earth’s only natural satellite.

   Explain how the Moon stays in a nearly circular orbit around the Earth.
    

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

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

 .............................................................................................................................................
(2 marks)

Question 2 continues on the next page

Turn over 
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 2 (c) Two students see a film in which people on a spaceship hear an explosion on another 
spaceship.

  The students think that this is not possible.  What scientific evidence supports their 
opinion?

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

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

(1 mark)

 2 (d) Some people say that space should not be explored.

  Do you agree with them?  Explain your answer.
    

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

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

 .............................................................................................................................................
(2 marks)

____
8
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 3 The diagram shows a crane which is loading containers onto a ship.

  

Weight of
container
= 45 000 N

Large
concrete
blocks

18 m

 3 (a) Use the equation in the box to calculate the moment of the container which is 
being loaded.

  

moment  =  force  × perpendicular distance from the line of 
action of the force to the axis of rotation

  Show clearly how you work out your answer and give the unit.

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

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

  Moment of the container  =  .......................................................
(3 marks)

 3 (b) Suggest and explain the purpose of the large concrete blocks.
    

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

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

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

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

 .............................................................................................................................................
(3 marks)

____
6
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 4 The statement in the box is from an article in a science magazine.

Scientists think that all the elements on Earth are also present throughout the Universe.

 4 (a) (i) Name the process by which these elements were formed.
     

 ...................................................................................................................................
(1 mark)

 4 (a) (ii) Where did the elements form?
     

 ...................................................................................................................................
(1 mark)

 4 (a) (iii) What caused these elements to be distributed throughout the Universe?
     

 ...................................................................................................................................
(1 mark)

 4 (b) Scientists have only examined a tiny fraction of the Universe.  What is the basis for the 
statement in the science magazine?

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

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

(1 mark)
____

4

 5 Ultrasound can be used in industry for detecting internal cracks in metals.

 5 (a) State two features of ultrasound.

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

   2  ..........................................................................................................................................
(2 marks)
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 5 (b) The diagram shows an ultrasound transmitter and detector fixed to the front of a metal 
block.  The block has an internal crack.

  

1
2
3

4
5

6
7

8
9
10

1000

10000
100000

1000000

Frequency/Hz

Transmitter
Detector

Metal block
Oscilloscope

Signal generator

The diagram below shows the screen of the oscilloscope connected to the detector.

Transmitted pulse

Pulse BPulse A

 5 (b) (i) Explain why pulse A and pulse B occur.
     

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

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

 ...................................................................................................................................
(2 marks)

 5 (b) (ii) The metal block is 120 mm from front to back.  What is the distance, in mm, 
from the front of the block to the internal crack?

  Distance  =  ....................  mm
(1 mark)

____
5

Turn over for the next question
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 6 (a) This notice is on the back of a television set.

  

  The transformer used in the television set has 75 turns on its primary coil.  The 
potential difference (p.d.) across the primary coil is 230 volts and the p.d. across the 
secondary coil is 32 200 volts.

  Use the equation in the box to calculate the number of turns on the secondary coil.
  

p.d. across primary_________________
p.d. across secondary =

number of turns on primary________________________
number of turns on secondary

  Show clearly how you work out your answer.
   

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

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

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

  Number of turns on the secondary coil  =  ....................
(2 marks)

(10)
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 6 (b) The diagram shows the structure of a transformer.

  

Primary
coil

Secondary
coil

  Explain how the transformer works.
   

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

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

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

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

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

 .............................................................................................................................................
(3 marks)

____
5
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 7 A student has an exercise bike.

  

  She wants to connect it to a generator and lamp so that the lamp lights when she pedals 
fast enough.

  The diagram shows the simple generator which she constructs.

  

Brush
Slip rings

Movement
of coil

Brush

Lamp

Coil
Magnet

Magnet

Axle

(12)



13

Turn over 

G/M33110/Jun08/PHY3H

Areas outside 
the box will 

not be scanned 
for marking

  Explain how rotating the coil causes the lamp to light.

  Include in your explanation the function of the slip rings and brushes.

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

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

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

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

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

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

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

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

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

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

(5 marks)
____

5
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 8 The London Eye is the largest observation wheel in the world.

  The passengers ride in capsules.  Each capsule moves in a circular path and accelerates.

 8 (a) Explain how the wheel can move at a steady speed and the capsules accelerate at the 
same time.

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

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

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

(2 marks)

 8 (b) In which direction does each capsule accelerate?
    

 .............................................................................................................................................
(1 mark)

 8 (c) What is the name of the resultant force that causes the capsules to accelerate?
    

 .............................................................................................................................................
(1mark)

(14)
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 8 (d) The designers of the London Eye had to consider three factors which affect the 
resultant force described in part (c).

  Two factors that increase the resultant force are

  an increase in the speed of rotation
  an increase in the total mass of the wheel, the capsules and the passengers.

  Name the other factor that affects the resultant force and state what effect it has on the 
resultant force.

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

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

(1 mark)
____

5

END  OF  QUESTIONS

(15)
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