
Radiation and Uses and Dangers of EM Waves 
 
Questions 
 
Q1. 
  
The Asteroid Belt is part of our Solar System. 

Vesta is an asteroid in the Asteroid Belt. 

The distance between Vesta and the Sun is 2.4 AU. 

1 AU is the distance between the Earth and the Sun. 

The intensity of the Sun's radiation reaching the Earth is 1400 W/m2. 

1 W = 1 J/s 

The intensity of the Sun's radiation at a distance, d, from the Sun is given by the equation 

 

where K always has the same value. 

(i)  State the unit of K. 
(1) 

 
 
 

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

(ii)  Calculate the intensity of the radiation from the Sun at Vesta. 
(3) 

 
 
 
 
 
 
 
 
 
 
 
 

intensity = ........................................................... W/m2 

  
(Total for question = 4 marks) 
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Q2. 
  

Figure 1 shows how the brightness of a source of light changes with wavelength. 

 

Describe how the brightness changes with wavelength. 
(2) 

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

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

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

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

  
(Total for question = 2 marks) 
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Q3. 
  
(i)  Figure 4 shows two light rays hitting a glass lens. 

On Figure 4, draw the two light rays after they leave this lens. 
(1) 

 

(ii)  Figure 5 shows two light rays hitting a different glass lens. 
On Figure 5, draw the two light rays after they leave this lens. 

(1) 

 

(iii)  A lens has a focal length of 25 cm. 
Calculate the power of the lens. 
Use the equation 

 
(2) 

 
 
 
 
 
 
 
 
 
 

power of the lens = ........................................................... dioptres 

  
(Total for question = 4 marks) 

  

 5.3 Radiation and Uses and Dangers of EM Waves PhysicsAndMathsTutor.com



Q4. 
  
In Figure 7, only refraction of light is shown. 

Other things happen to the light as it travels from P to Q. 

The intensity (brightness) of the light at Q is less than the intensity of the light at P. 

 

Explain the decrease in intensity as the light travels from P to Q. 

You may add to Figure 7 to help your answer. 
(3) 

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

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

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

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

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

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

  
(Total for question = 3 marks) 
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Q5. 
  
The Asteroid Belt is part of our Solar System. 

Vesta is an asteroid in the Asteroid Belt. 

Energy is transferred from the Sun to Vesta by radiation. 

Explain why the temperature on Vesta does not continue to rise, even though it is absorbing 
energy from the Sun. 

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

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

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

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

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

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

  
(Total for question = 3 marks) 

 
 
  

 5.3 Radiation and Uses and Dangers of EM Waves PhysicsAndMathsTutor.com



Q6. 
  
Figure 5 is a graph showing the intensity–wavelength curves for two hot objects, L and M. 

 

Figure 5 

(i)  Estimate the wavelength where the intensity is at a maximum for each of the objects. 
(2) 

wavelength at maximum intensity for object L = ........................................................... μm 

wavelength at maximum intensity for object M = ........................................................... μm 

(ii)  State, with a reason, which object is the hotter object. 
(1) 

Object 

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

Reason. 

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

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

  
(Total for question = 3 marks) 
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Q7. 
A copper can, painted black, contains boiling water at 100 °C. The can is left to cool and a 
measurement of the water temperature is taken every 5 minutes. Figure 3 shows the 
measurements. 

 

Figure 3 

(i)  Two points, shaded in the table, have not been plotted. 
Plot these two points on the graph, in Figure 4. 

(2) 

 

Figure 4 

 

(ii)  One of the points on the graph in Figure 4 is anomalous. Circle the anomalous point. 
(1) 

 

(iii)  Draw the best fit curve on the graph in Figure 4. 
(1) 
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(iv)  An identical can contains the same amount of boiling water. 
This can has a shiny silver surface. 
The measurements are repeated with this can and a new curve is drawn. 
State how the cooling curve would be different from the curve in the graph in Figure 4. 

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

 .............................................................................................................................................  
(Total for question = 5 marks) 

Q8. 
  

Figure 10 is a graph of intensity against wavelength for the electromagnetic radiation emitted 
by a halogen lamp. 

 

Figure 10 

Describe how the intensity of the radiation varies with wavelength in Figure 10. 
(2) 

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

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

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

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

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

  
(Total for question = 2 marks) 
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Q9. 
  

(i)  Use words from the box to complete the sentences below about ions. 

 
(2) 

Atoms may form positive ions by .............................................................. electrons. 
 
The electrons involved in forming positive ions are the 
.............................................................. electrons. 

 
(ii)  Which of these radiations is both electromagnetic and ionising? 

(1) 

   A    alpha 

   B    beta minus 

   C    gamma 

   D    neutron 

 
(iii)  Which type of radiation will travel the shortest distance in air? 

(1) 

   A    alpha 

   B    beta minus 

   C    beta plus 

   D    gamma 

 
  

(Total for question = 4 marks) 
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Q10. 
A student investigates how different surfaces radiate energy as they cool. 

Figure 9 shows some of the apparatus used in a part of the investigation. 

 

Figure 9 

Describe how the student could collect data to show how the rate of cooling of the container 
and water change with time. 

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

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

 .............................................................................................................................................  
(Total for question = 2 marks) 

  
Q11. 
  
(i)  Which lens is a converging lens with the greatest power? 

(1) 

 

(ii)  The equation that relates the power of a lens to the focal length of the lens is 

 
The power of a lens is 5 dioptres. 
Use the equation to calculate the focal length of the lens in cm. 

(2) 
 
 
 

focal length = ........................................................... cm 
(Total for question = 3 marks) 
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Q12. 
Gamma radiation can be used in food processing to irradiate food. 

Explain why some food is irradiated with gamma radiation. 
(2) 

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

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

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

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

  
(Total for question = 2 marks) 

  
 
Q13. 
  
Explain what can happen to the body if a person has a prolonged exposure to gamma rays. 

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

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

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

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

  
(Total for question = 2 marks) 

  
Q14. 
  
X-rays can be useful and harmful to humans. 

(i)  State one way that x-rays are useful to humans. 
(1) 

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

(ii)  State one way that x-rays are harmful to humans. 
(1) 

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

  
(Total for question = 2 marks) 
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Mark Scheme - Radiation and Uses and Dangers of EM 
Waves 

 
Q1. 
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Q2. 
  

 
 
Q3. 
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Q4. 
  

 
 
Q5. 
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Q6. 
  

 

 
 
 
Q7. 
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Q8. 
  

 
 
Q9. 
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Q10. 
  

 

Q11. 
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Q12. 
  

 
 
 
Q13 
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Q14 
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