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Task 1 
 
1. The diagram shows a transverse wave. 
 

 
 
(a) Which of A, B, C or D is: 
 
 (i) the wavelength;    

 
 (ii) the amplitude?    

(2 marks) 
(b) Light waves carry different information to sound waves. 

Give two other ways in which light waves are different to sound waves. 
 

 

 

 

(2 marks) 

 
2. This question is about waves. 
 (a) Doctors use ultrasound in hospitals. 
  (i)  What is ultrasound? 
 
        ééééééééééééééééééééééééééééééé.. 
 
        ééééééééééééééééééééééééééééééé..                                           (1 mark) 
 
   
 
 
 
 
 
(ii)  Explain, in detail, how ultrasound is used in body scans. 
 
  ééééééééééééééééééééééééééééééé. 
  
 ééééééééééééééééééééééééééééééé.. 
 
 ééééééééééééééééééééééééééééééé. 
  
 ééééééééééééééééééééééééééééééé..                                          (2 marks ) 
 
 
 
 
 
 
 
 
 



(b) Longitudinal waves are made up of a series of compressions and rarefactions. 
Explain how compressions and rarefactions are made. n your answer describe how the particles move.You may draw  
A diagram if you wish. 
 
 ééééééééééééééééééééééééééééééé. 

  
 ééééééééééééééééééééééééééééééé. 
 
 ééééééééééééééééééééééééééééééé.                                                       (2 marks) 
   
 
 
 
 
 
 
 
 
 
 
 
 

(d) Bicycle reflectors can be seen at night. 
 

They reflect the light from car headlights.  
 
Look at the diagram. 

 

 
 

(i) Complete the diagram to show what happens to the light.                                                       (1 mark)         
 
(ii) What is the name for this type of reflection? 
 
ééééééééééééééééééééééééééééééé.                               (1 mark) 

 
 
 
 
 
 
 
 
 
 
 
 
 



Task 2 
 

1. (a) The diagram shows a mirror which can be used by a dentist to see the back of a patientôs tooth. 

 

 
 

Draw a ray of light on the diagram to show how the dentist is able to see the tooth labelled Z.     (2 marks ) 
(b) An air bubble inside a fish tank is hit by two light rays. 

 

 
 

Complete the diagram to show the path of each light ray through the air bubble and out the other 
side.                                                                                                                                     (2 marks) 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

2. Queen Matilda looks in the castle mirror. She sees an image of the buckle of her new belt. 
 

 
 

(a)(i)  Write an X on the diagram to mark the exact position of this image.. 
 (ii) Draw, on the diagram, a ray of light from the buckle that reaches her eye after reflection from the mirror. 

(b) King Stephen is throwing sticks into the moat. The moat is full of water. 
 
 

 
 

The diagram below shows some of the waves which reach the far side of the moat. 
Finish the diagram to show what happens to these three waves after they reflect off the side of the moat. 
 

 
 

 



Task 3 
 

1. (a) The diagram shows a light ray entering and leaving a glass block. 

 
(i) What is the name of the process which occurs as the light enters and leaves the glass? 
 

éééééééééééééééééééééééééééééééé      (1 mark) 
        (ii)       Explain why the light ray takes the path shown in the diagram. 
 
                 éééééééééééééééééééééééééééééééé.       
 
                 éééééééééééééééééééééééééééééééé.       (2 marks) 
 
 
(b) The diagram shows a second light ray entering and leaving a glass block. 
 
 
 
 
 
 
 
                     
  
 
 
 
 
 
 This light ray does not change direction.  Why? 
 
           ééééééééééééééééééééééééééééééééé           (1 mark) 
 
 
 
 
 
 
 
 
 
 
 



2. The diagram shows the electromagnetic spectrum. 
 

Gamma 
rays 

X-rays Ultra violet 
Visible 
light 

Infra red Microwave Radio 

 
(a) Name one type of electromagnetic radiation which 

(i) has a higher frequency than visible light,             ééééééééé..             (1 mark) 
 
(ii) has a longer wavelength than visible light.          éééééééééé            (1 mark) 

(b) Name the type of electromagnetic radiation which is used 
(i) to prevent fresh food going bad quickly,              éééééééééé            (1 mark)  
 
(ii) to heat passengersô meals in an aeroplane.        éééééééééé            (1 mark) 
 

(c) (i) State one use of X-rays.                                      éééééééééé            (1 mark) 
 

(ii) State one use of ultra violet radiation.                 éééééééééé             (1 mark) 
 

3. This question is about waves. 
 
(a) X-rays and gamma rays are part of the electromagnetic spectrum. 
 Write down one use of gamma rays. 
 
 éééééééééééééééééééééééééééééééééé..           (1 mark) 
 
(b) Waves can have different frequencies. 
 What does frequency mean? 
 
 éééééééééééééééééééééééééééééééééé.. 
 
 éééééééééééééééééééééééééééééééééé.. 
 
 éééééééééééééééééééééééééééééééééé..           (1 mark) 
 
 
(c) Some radioactive materials are used in medicine as tracers. 
 Explain what is meant by a tracer. 
 In your answer describe: 

 how the radioactive material is used 
 the type of radiation given out. 

 
 ééééééééééééééééééééééééééééééééé 
 
 ééééééééééééééééééééééééééééééééé 
  
 ééééééééééééééééééééééééééééééééé 
 
 ééééééééééééééééééééééééééééééééé 
  
 ééééééééééééééééééééééééééééééééé                 (2 marks) 
 
 



Task 4 
 

1.  
(a) Some scientists are involved in the search for extra-terrestrial intelligence (SETI). 

 
 (i) What does extra-terrestrial mean? 
 
   

(1 mark) 
 (ii) What equipment is used to carry out this search? 
 
   

(1 mark) 
(b) In 1967, radio pulses, one every 1.337 seconds, were discovered coming from a point in 

space. Some scientists thought the pulses were being produced by intelligent life 
elsewhere in the Universe. Later, it was discovered that the pulses were emitted by a 
neutron star. 

 
 (i) Complete this sentence. 

 
The Universe is made up of at least a billion _________________________ 

(1 mark) 
 (ii) Suggest one reason why scientists might have thought that the pulses were 

produced by intelligent life. 
 
   

   

(1 mark) 
 (iii) What is the link between a neutron star and a super nova? 
 
   

  

(2 marks) 
(c) In 2001, equipment was carried by balloons to a height of 41km above the Earth's surface. 

The equipment detected the presence of bacteria. 
 
 (i) The natural movement of air in the Earth's atmosphere may have carried the bacteria 

up or the bacteria may have come from outer space. 
 
Suggest one other explanation. 

 
   

   

(1 mark) 
 (ii) Suggest one way in which bacteria may have travelled through space to reach the 

edge of our atmosphere. 
 

   

   

(1 mark) 



2. This question is about different types of stars. 
 

 
 
The picture taken by the Hubble Space Telescope, shows Supernova 1987A and its surroundings.  The explosion of the 
supernova was observed in 1987 and the series of four small pictures show the debris at later times after the explosion.  
The explosion debris is expanding at 6 million moles per hour!  The rings around the supernova are probably composed of 
materials lost by the pre-supernova star in the last stages of its evolution. 
 
Supernova 1987A is located 167,000 light-years away from the Earth in the Large Magellanic Cloud. 
 
(a) (i) How would the mass of the star that become the Supernova 1987A compare with the mass of our sun? 
 
          ééééééééééééééééééééééééééééééééééé                                    (1 mark) 

 
(ii) By looking at the four small pictures of the explosion debris, suggest how the supernova would have appeared just 

before it exploded. 
 
          ééééééééééééééééééééééééééééééééééé 

          ééééééééééééééééééééééééééééééééééé                                    (1 mark) 

 
(iii) Although these events were observed recently, they actually occurred over 150,000 years ago.  Explain this. 

 
          ééééééééééééééééééééééééééééééééééé 

          ééééééééééééééééééééééééééééééééééé                                     (1 mark) 

 
(iv) A series of rings can be seen around the supernova, similar to the ripples seen around a vibrating source in a 

ripple tank.  What do these rings suggest about what happened to the star just before it became a supernova. 
 
          ééééééééééééééééééééééééééééééééééé 

          ééééééééééééééééééééééééééééééééééé                                      (1 mark) 

 



(v) What is the likely fate of the inner core of the supernova? 
           

          ééééééééééééééééééééééééééééééééééé                                       (1 mark) 

 
(vi) In what ways is the fate of our Sun likely to be different to that of the star that became Supernova 1987A? 

 
          ééééééééééééééééééééééééééééééééééé 

          ééééééééééééééééééééééééééééééééééé 

          ééééééééééééééééééééééééééééééééééé                                        (2 marks) 

 
(b) Heavy elements are formed in the core of the supernova whereas only light elements are formed in the core of the 

Sun. 
 

(i) By what process are these elements formed? 
 
          ééééééééééééééééééééééééééééééééééé                                         (1 mark) 

 
(ii) Suggests why heavy elements are found on the Earth. 

 
          ééééééééééééééééééééééééééééééééééé                                         (1 mark) 

 
3. The Hubble Space Telescope orbits the Earth at a height of 600 km. 
 

 
 
(a) Calculate the time it takes for a microwave signal to reach Earth from the satellite. 

The speed of the microwave signal is 300 000 km/s. 
You must show how you work out your answer. 
 
 
 
 
 
 

(b) This picture was taken by the Hubble Space Telecope in August 1997. 
It shows the birth of binary stars. These are a pair of stars which orbit around each other. 
 
 
 
 
 
 
 
 
 
Read the following sentences from the NASA press release. 
Then use them to help you answer the questions. 
 

    

 binary star 

 

 

nebula 

 

    planet 


