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Q1. 
(a)  Visible light is used for communications. 

Which other parts of the electromagnetic spectrum are used for communications? 

Tick (✓) two boxes. 
  

Gamma rays 
 

Microwaves 
 

Radio waves 
 

Ultraviolet 
 

X-rays 
 

(2) 

The diagram below shows a ray of light in an optical fibre. 

  

(b)  What is the name given to the dotted line on the diagram? 

___________________________________________________________________ 
(1) 

(c)  Where the ray of light touches the edge of the optical fibre it is reflected. 

Draw the reflected ray on the diagram above. 
(2) 

(d)  Optical fibres need to be able to bend around corners without breaking. 

Suggest the property that optical fibres must have to allow them to bend around 
corners. 

___________________________________________________________________ 

___________________________________________________________________ 
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(1) 

(e)  The appearance of visible light can change when it interacts with different objects. 

Complete the sentences. 

Choose the answers from the box. 

Each answer may be used once, more than once or not at all. 
  

absorbed reflected refracted transmitted 

When white light is incident on a green filter, only green light passes through the 
filter. 

This is because green light is _______________ by the filter. 

All other colours of light are _______________ by the filter. 

When red light shines on a blue object the red light is _______________. 
(3) 

(Total 9 marks) 

Q2. 
Ultraviolet and visible light are both parts of the electromagnetic spectrum. 

(a)  How does the speed of ultraviolet in a vacuum compare to the speed of visible light 
in a vacuum? 

Tick (✓) one box. 
  

Ultraviolet travels at a faster speed than visible light. 
 

Ultraviolet travels at a slower speed than visible light. 
 

Ultraviolet travels at the same speed as visible light. 
 

(1) 

(b)  Figure 1 shows parts of the electromagnetic spectrum. 
  

Figure 1 
  

Radio 
waves A B C D X-rays Gamma rays 

Which letters represent the positions of ultraviolet and visible light in the 
electromagnetic spectrum? 

Ultraviolet  _______________________________ 
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Visible light  _______________________________ 
(2) 

(c)  Table 1 shows the range of wavelengths for different types of ultraviolet. 
  

Table 1 
  

Type Range of wavelength in 
nanometres 

Ultraviolet A (UVA) 315–400 

Ultraviolet B (UVB) 280–315 

Ultraviolet C (UVC) 100–280 

Determine which type of ultraviolet shown in Table 1 has the largest range of 
wavelengths. 

To gain full marks you must calculate the range of wavelengths for each type of 
ultraviolet. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Type of ultraviolet with the largest range of wavelengths ______________________ 
(3) 

Figure 2 shows how different types of ultraviolet are absorbed by the ozone layer in the 
Earth’s atmosphere. 

Table 2 shows the relative ionising power from each type of ultraviolet. 
  

Figure 2   

Table 2 
  

Type Relative 
ionising power 

UVA Low 

UVB Medium 

UVC High 
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(d)  Explain the importance of the ozone layer in reducing the risk to people from all 
types of ultraviolet. 

Use Figure 2 and Table 2. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(4) 

(e)  The Sun emits visible light. 

A student concludes that visible light is not absorbed by the ozone layer. 

Give one piece of evidence that shows the student’s conclusion is correct. 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(f)  Figure 3 shows white light incident on a colour filter. 

Figure 3 
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Complete the sentence. 

Choose the answers from the box. 
  

absorbed radiated reflected refracted transmitted 

When white light is incident on the filter, only blue light is _______________ 

and all other colours of light are _______________. 
(2) 

(Total 13 marks) 

Q3. 
There are different groups of waves in the electromagnetic spectrum. 

(a)  Figure 1 shows the position of three groups of the waves. 
  

Figure 1 

A Microwaves B Visible 
light 

C D Gamma 
rays 

Which letter shows the position of infrared? 

Tick (✓) one box. 
  

A 
 

B 
 

C 
 

D 
 

(1) 

A student investigated how the colour of a surface affects the amount of infrared the 
surface absorbs. 

Figure 2 shows the equipment used. 

Figure 2 
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(b)  Complete the sentence. 

Choose the answer from the box. 
  

a control the dependent the independent 

In this investigation the distance between each flask and the infrared heater 

is ____________________ variable. 
(1) 

(c)  The student wrote the hypothesis: 

‘Surface colour of the flask affects the amount of infrared  
absorbed when the heater is switched on for five minutes.’ 

Describe how the equipment in Figure 2 could be used to test this hypothesis. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(4) 

The table below shows the results. 
  

Colour of 
flask 

Temperature increase in °C 

Test 1 Test 2 Test 3 

Black 19 17 27 

Silver 10 12 11 

(d)  Which one of the results for the black flask is anomalous? 

___________________________________________________________________ 
(1) 

(e)  The anomalous result was caused by reading the thermometer incorrectly. 

What should the student do with the anomalous result? 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(f)   Calculate the mean temperature increase for the silver flask. 

___________________________________________________________________ 

___________________________________________________________________ 

Mean temperature increase = ____________________ °C 
(1) 

(g)  What conclusion can be made from the table above? 

Tick (✓) one box. 
  

Both flasks absorbed the same amount of infrared during the 
five minutes.  

The black flask absorbed the most infrared during the five 
minutes.  

The silver flask absorbed the most infrared during the five 
minutes.  
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(1) 
(Total 10 marks) 
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Mark schemes 

Q1. 
(a)  Microwaves 

1 

Radio waves 
1 

(b)  normal 
1 

(c)  reflected ray drawn to the right of the normal 
ignore arrows 

1 

correct ray of light drawn using a ruler with i = r 

 
1 

(d)  they need to be flexible 
ignore bendy / ductile / malleable / elastic 

1 

(e)  transmitted 
1 

absorbed 
1 

absorbed 
1 

[9] 

Q2. 
(a)  ultraviolet travels at the same speed as visible light 

1 

(b)  D 
1 

C 
1 

this order only 

(c)  A 400 – 315 = 85 (nm) 
B 315 – 280 = 35 (nm)  
C 280 – 100 = 180 (nm) 

three calculations correct 2 marks 
one or two calculations correct 1 mark 
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2 

ultraviolet C (UVC) 
mark dependent on all three calculations being made 

1 

(d)  Level 2: Relevant points (reasons/causes) are identified, 
given in detail and logically linked to form a clear account. 

3−4 

Level 1: Points are identified and stated simply, but their 
relevance is not clear and there is no attempt at logical 
linking. 

1−2 

No relevant content 
0 

Indicative content: 

•   ozone absorbs all of the UVC 
•   UVC is the most dangerous 
•   ozone absorbs nearly all (95%) of the UVB 
•   UVB has a medium risk 
•   ozone doesn’t absorb any UVA 
•   ozone does not reduce risk from UVA 
•   UVA is the least dangerous 
•   the greater the ionising power the greater the absorption by ozone 
•   the greater the ionising power the greater the risk 

•   UV damages skin cells 
•   can lead to skin cancer 
•   can cause sunburn 
•   UV can damage eyes 
•   leads to problems with eyesight 

(e)  our eyes detect visible light 
allow it would be dark all the time 
allow specific effect ie plants couldn’t grow 

1 

(f)  transmitted 
1 

absorbed 
1 

this order only 
[13] 

Q3. 
(a)  B 

1 

(b)  a control 
1 

(c)  record the initial temperature of the two thermometers in each flask 
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allow initial temperature is a control variable 
or 
ensure initial temperature is the same in both 
flasks 

1 

switch the infrared heater on and start the stop clock (at the same time) 
allow switch on the power supply for switch on 
the heater 

1 

after five minutes record the (final) temperature from both flasks 
allow calculate the temperature increase / 
change after five minutes 

1 

see / check if the temperature inside the flasks had increased by different 
amounts 

1 

(d)  27 (°C) 
allow 27 (°C) identified on the table 
allow test 3 

1 

(e)  ignore (the result) 
allow repeat (the result) 

1 

(f)  (33/3 = ) 11 
1 

(g)  the black flask absorbed the most infrared during the five minutes 
1 

[10] 


