
Questions 
 
Q1. 

 deflection
incidence
reflection
refraction 

 

(i) In Figure 15, angle Y is the angle of 

A student investigates what happens when light travels from air to glass. 

Figure 15 shows some of the apparatus used in the investigation. 

A
B
C
D

Figure 15 

(1) 

 5.1 Light and Colour



Use the graph to calculate a value for 

(ii) Figure 16 is a graph of the student's results. 

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

(iii) The student concludes that angle Y is directly proportional to angle X. 
Explain what the student must do to test this conclusion in more detail. 

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

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

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

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

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

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

Figure 16 

(2) 

(3) 

(Total for question = 6 marks) 

 5.1 Light and Colour



Q2. 

 

Figure 12 shows a semicircular glass block. 

(4) 

(Total for question = 4 marks) 

 

Describe how a student could use the semicircular glass block and other apparatus to 
determine the critical angle for a glass-air boundary. 
You should add to the diagram in Figure 12 to help with your answer. 

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

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

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

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

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

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

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

............................................................................................................................................. 
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Q3. 
 
Ultraviolet waves cover a range of frequencies. 

Scientists divide this range into three types, UVA, UVB and UVC. 

The table in Figure 14 shows the frequency range for each type. 

(4) 

(Total for question = 4 marks) 

 

Figure 15 is a diagram about the effect that the Earth's atmosphere has on three 
types of ultraviolet radiation. 

 

Describe how the effects change with wavelength, using information from Figure 14 
and Figure 15. 
The width of the arrows drawn indicates the amount of radiation that is involved. 

Calculations are not required. 

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

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

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

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

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

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

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

............................................................................................................................................. 
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Q4. 

 

Figure 7 shows some apparatus. 

(6) 

(Total for question = 6 marks) 

Describe an investigation to find out how the nature of a surface affects the amount of
thermal energy absorbed by the surface. 

You should use the apparatus in Figure 7 and any additional items you choose. 
Each can in Figure 7 has a bung in the top with a hole in it. 
You may use a diagram if it helps your answer. 

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

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

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

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

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

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

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

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

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

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

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

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

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

............................................................................................................................................. 
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P Q

Q5. 

Figure 6 shows two solid metal balls,  and . 

 

P and Q are made from the same metal and have the same radius. 

P is painted black and Q is painted white. 

Each ball is heated to a different temperature. 

The balls then cool in the same room. 

The graph in Figure 7 shows how the temperature of each ball changes with time. 

 

(i) Use the graph in Figure 7 to determine the time when P and Q were at the same 
temperature. 

Show your working on the graph. 
(2) 

time = ........................................................... minutes 
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 A 

B
C

D 

100 °C
70 °C
10 °C 0
°C 

(iii) Explain why the curve for 
6 and Figure 7 to 

help your answer. 

 is different from the curve of 

(ii) Which of these temperatures is most likely to be room temperature, as shown by the
graph in Figure 7? 

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

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

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

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

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

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

. Use information from Figure P Q

(1) 

(2) 

(Total for question = 5 marks) 
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Q6. 
 
A student is investigating the refraction of light. 

Figure 5 shows part of the apparatus and the angles to be measured. 

(1) 

(i) On the graph in Figure 6, draw the best fit curve. 

The student measures angle r for several different values of angle i.

Figure 6 shows the student's results. 

 5.1 Light and Colour



(ii) Use the graph in Figure 6 to estimate the value of angle r when angle i is 80°. 

 

Q7. 

Figure 6 is a simplified diagram to show radio waves from a transmitter moving upwards, 
then meeting a boundary between lower and upper layers of the atmosphere. 

 

Explain what happens to the radio waves after they meet the boundary between the lower 
and upper layers as shown in Figure 6. 
Your explanation should refer to changes in direction and speed of the waves. 

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

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

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

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

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

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

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

(1) 
angle r = ........................................................... ° 

(iii) Describe how angle r changes with angle i for the results shown on the graph in Figure 
6. 

(2) 

(Total for question = 4 marks) 

(4) 

 5.1 Light and Colour



 

Q8. 

Equal volumes of hot water are added to two cans. 
The cans are identical apart from their surfaces. 
One can has a black surface and the other can has a silver surface. 

The cans are left to cool and their temperatures are monitored. 

The graph in Figure 6 shows the results. 

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

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

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

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

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

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

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

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

 

Explain, using evidence from the graph, which curve is for the black can and which curve is 
for the silver can. 

(Total for question = 4 marks) 

(2) 

(Total for question = 2 marks) 
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Q9. 
 
This question is about light. 

* Figure 11a shows refraction of light at a boundary between glass and air. 
Figure 11b shows total internal reflection of light at a boundary between glass and air. 

(6) 

(Total for question = 6 marks) 

Use Figure 11a and Figure 11b to explain refraction and total internal reflection.

You may add to Figure 11a and Figure 11b to help with your answer. 

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

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

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

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

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

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

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

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

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

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

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

............................................................................................................................................. 
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A

B

C

D

A

B

C

D

Q10. 
 
This question is about light. 

White light includes all the colours in the visible spectrum. 

A beam of white light is the only light that shines on a book. 
The book appears green. 
A red filter is placed between the source of white light and the book. 

What colour does the book appear now? 

(1) 

(1) 

(Total for question = 1 mark) 

(Total for question = 1 mark) 

 black 

blue 

green 

red 

 blue 

green 

red 

yellow 

 

Q11. 

Which colour of visible light has the longest wavelength? 
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Q12. 
 
Ultraviolet light has a higher frequency than infrared light. 

Which of these colours of visible light has the highest frequency? 

A
B
C
D

(1) 

(Total for question = 1 mark) 

(Total for question = 2 marks) 

 blue
green
orange
yellow 

 

Q13. 

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) 
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Q14. 

 

When white light crosses the boundary between air and glass, it can split up into the colours 
of the spectrum. 
Explain, in terms of speed, why the light behaves like this. 

one

(Total for question = 3 marks) 

(1) 

(1) 

(Total for question = 2 marks) 

 

Q15. 

(i) Give  colour of light that has a longer wavelength than yellow light. 

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

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

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

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

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

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

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

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

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

(ii) Give one colour of light that has a higher frequency than yellow light. 

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

(3) 
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Mark Scheme – Light and Colour 
 
Q1. 

 5.1 Light and Colour



Q3. 

Q2. 

 5.1 Light and Colour



 Q4. 

 5.1 Light and Colour
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Q5. 

 5.1 Light and Colour



Q6. 
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Q7. 
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Q8. 

 5.1 Light and Colour



Q9. 

 5.1 Light and Colour
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Q10. 

 

Q11. 

 

Q12. 
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Q13. 

Q14. 

 Q15. 
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