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1	 (a)	 (i)	 How are standing waves formed?

 [1]

	 	 (ii)	 How is a standing wave identified on a stretched string?

 [1]

	 (b)	 (i)	 Complete the diagram below to show the 3rd harmonic standing 
wave pattern formed on a stretched string.� [1]

		

		  (ii)	 The length of the string between the fixed ends is 612 mm. 
Calculate the wavelength of the wave.

			   You are advised to show your working.

			   Wavelength =                          mm� [2]

	 	 (iii)	The speed of the wave on the string is 36.7 ms−1. Calculate the 
frequency of the wave. 

			   You are advised to show your working.

			   Frequency =                    Hz� [3]
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	 (c)	 (i)	 Complete the diagram below to show the 3rd harmonic standing 
wave pattern formed in a closed pipe.� [2]

		

	 	 (ii)	 Label all nodal points N and antinodal points A on the diagram 
above.� [1]
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2	 (a)	 (i)	 Circle all the electromagnetic waves from the list below.

			   Radio      Infra-red      Visible Light      Ultrasound� [1]

		  Electromagnetic waves transfer energy and can be reflected  
and refracted.

	 	 (ii)	 Describe two other similarities of electromagnetic waves.

1.	

2. �  [2]

	 (b)	 (i)	 Calculate the time period of a wave whose frequency is 200 Hz.

			   You are advised to show your working.

			   Time period =                    s� [2]

	 	 (ii)	 State the time period in (b)(i) in ms.

			   Time period                  ms� [1]
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		  (iii)	On the graph below, sketch a displacement against time graph for 
two wave cycles for the wave of constant amplitude, with a 
frequency of 200 Hz.

			   Include a scale for the time axis.� [3]
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	 (c)	 The following diagram shows a displacement against distance 

graph for a wave. 
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	 	 (i)	 On the diagram above, mark the wavelength of the wave.� [1]

		  (ii)	 On the diagram above, sketch the wave with the same amplitude 
and wavelength, but 90° out of phase.� [2]
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3	 Describe the contributions made by each of the main structures of the 
middle and inner ear to enable different sounds to be heard.

	 Quality of written communication will be assessed in this question.

	 Middle ear

	 Inner ear

 [6]
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4	 (a)	 (i)	 Sound waves are longitudinal. What is a longitudinal wave?

  [1]

		  (ii)	 What is meant by the term sound intensity?

 [2]

		  (iii)	The decibel scale is often used to express intensities. Why do we 
need a decibel scale?

 [1]

		  (iv)	The decibel scale is logarithmic. What does a logarithmic scale 
mean in this context?

 [1]

	 (b)	 (i)	 A sound source is placed 2.0 m from an observer. 

			   It is noted that the intensity of the sound observed is  
3.20 × 10−6 Wm−2. 

			   Calculate the intensity level of the sound. 

			   Give your answer correct to three significant figures.

			   You are advised to show your working.

			   Intensity level =                      dB� [3]
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		  (ii)	 If the observer stands 6.0 m from the source the intensity drops to 
11% of the initial value. 

			   Calculate the difference in the intensity level observed at 2.0 m 
from the source compared to that at 6.0 m from the source.

			   You are advised to show your working.

			   Difference in intensity level =                      dB� [4]

	 (c)	 Dogs have a hearing range that stretches from 40 Hz to 65 kHz,  
with the greatest sensitivity occurring between 3000 and 12000 Hz.  
Dogs can hear intensities as low as −15 dB.

		  Compare dog hearing to human hearing. Use the table below to 
summarise your comparisons. 

		  You are advised to show any calculations in the space below  
the table.

Dog hearing Human hearing

Audio frequency range /Hz 40 – 65000

Threshold of hearing /Wm−−2 1 ×× 10−−12

Maximum sensitivity /Hz 3000 – 12000

 [5]



12755	 10	

Examiner Only
Marks Remark

5	 (a)	 (i)	 What is radio wave attenuation?

 [1]

		  (ii)	 Attenuation can be categorised as either path loss or free space 
loss. 

			   Distinguish between these two types of attenuation, giving 
examples where appropriate.

 [3]

	 (b)	 (i)	 What is the Doppler effect?

[2]

		  (ii)	 Describe briefly how the Doppler effect can be used to determine 
the relative motion of an object.

 [2]
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	 (c)	 The equation shown below can be used to determine the speed of a 
moving object v. 

		  v c
f
fo

� �
�

�
�

�

�
�1   where c is the speed of the radar waves 3 × 108 ms−1.

		  A radar gun is used to determine the speed of a car.

		  The radar gun emits waves with frequency fo of 10.55 × 109 Hz. 

		  The frequency f of the returning wave is 1500 Hz higher than  
those emitted. 

		  (i)	 Use the equation provided to find the speed of the car.

			   You are advised to show your working.

			   Speed of the car                        ms−1� [3]
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		  (ii)	 Complete the following frequency graph to show the frequency of 
the radio waves reflected from the car as the car travels at a 
steady speed towards the stationary radar gun and then passes it 
at time T.

f/�109 Hz

10.55

T time /s

[2]
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6 	 Write a detailed account of the structure, function and use of a step-index 
multi-mode fibre optic cable.

	 Include in your description:

	 	 The parts of a fibre optic cable
	 	 The materials used in each part
	 	 How light is transported throughout the fibre
	 	 A use of a multi-mode fibre

	 Structure

	 Materials

	 How light is transported 

	 Use

 [8]
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7	 (a)	 (i)	 The critical angle for glass is 41.8°.  
What does this statement mean?

[2]

	 The critical angle for glass can be determined using the equipment below.

ray box attached to power supply white page
semi-circular
glass block 

	 	 (ii)	 Label the refracted ray and the critical angle on the diagram 
above.� [2]

	 	 (iii)	Name the required measuring instrument in this experiment.
	

[1]

		  (iv)	Explain why the incident ray must be directed towards the centre 
of the flat side of the block.

 [2]
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	 (b)	 Two other incident rays are shown on the diagrams below. 

		  Complete each diagram to show what happens to the ray of light at 
the boundary between the air and the glass. 

		  The critical angle for glass is 41.8°.

air

glass

27�

air

glass 48�

[2]
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8	 (a)	 (i)	 What is meant by the term near point of vision?

 [1]

	 	 (ii) 	Describe a simple experiment to determine a reliable value for the 
near point of a student.

 [4]

	 	 (iii)	The results of the near point experiment were collected for a 
group of students. 

			   These results showed that the near point was different for  
each student. 

			   Suggest an experimental factor which might have affected the 
results, and suggest one way to improve the experiment.

 [2]
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	 (b)	 (i)	 A student wants to measure the focal length of a converging lens 
from a series of readings.  
Draw a labelled diagram of the assembled apparatus used to 
measure focal length.

	 [2]

		  (ii)	 One set of results collected in this experiment showed that when 
the lens was placed 20.4 cm from the object a focused image 
formed 80.0 cm from the object. 

			   Use these results to calculate the focal length of the lens used in 
this experiment.

			   You are advised to show your working.

			   Focal length =                  cm� [4]

	 	 (iii)	Calculate the power of the lens used in this experiment.

			   You are advised to show your working.

			   Power =                        D� [2]

		  (iv)	Circle which of the following correctly describe the image 
observed.

			   real        upright        virtual        inverted
[1]



12755	 18	

Examiner Only
Marks Remark

9	 A student sketches a diagram of the front of the eye.

	 The sketch is shown below.

	 (a)	 Label the diagram of the eye above. � [3]

	 (b)	 Describe the location, structure and function of the fovea.
	

	

	

	

	
 [4]
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	 (c)	 Macular degeneration is an eye defect which mostly affects the 
elderly.  
 
Many of the cone cells of the macula fail to respond to light.  
 
One of the eyesight problems encountered by someone suffering from 
macular degeneration is blurred vision.  
 
Suggest another eyesight problem associated with macular 
degeneration.

 [1]

THIS IS THE END OF THE QUESTION PAPER
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