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Q1. 
A teacher demonstrated some features of waves using a ripple tank. 

The figure below shows the ripple tank. 

 

(a)  The teacher measured the time taken for 10 wave fronts to pass the mark. 

The teacher repeated this measurement three times and calculated the mean. 

What is the advantage of repeating measurements and calculating a mean? 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(b)  The teacher’s measurements for the time taken for 10 wave fronts to pass the mark 
were: 

8.4 s     7.8 s     8.1 s 

Calculate the mean frequency of the wave. 

Give your answer to 2 significant figures. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

Mean frequency (2 significant figures) = _______________ Hz 
(5) 

(c)  In a different investigation, the teacher wanted to determine the speed of water 
waves in the ripple tank. 

The teacher did not measure the wavelength of the wave. 

Explain how the teacher could determine the speed of the wave. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(3) 

(Total 9 marks) 

Q2. 
The following figure shows the apparatus used to investigate the waves in a stretched 
string. 

  

The frequency of the signal generator is adjusted so that the wave shown in the figure is 
seen. 

At this frequency the string vibrates between the two positions shown in the figure. 

(a)  The wavelength of the wave shown in the figure above was measured as 80 cm 

What piece of apparatus would have been suitable for measuring this wavelength? 

___________________________________________________________________ 
(1) 

(b)  Write down the equation which links frequency, wavelength and wave speed. 
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___________________________________________________________________ 
(1) 

(c)  The string in the figure above vibrates at 55 Hz 

Calculate the wave speed of the wave shown in the figure. 

Use data given in the figure. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Wave speed = _________________________ m/s 
(3) 

(d)  The frequency of the signal generator is increased. 

This makes the wavelength of the wave change. 

The wave speed stays the same. 

Describe how the apparatus could be adjusted to show one complete wave without 
reducing the frequency. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

(e)  A student wants to investigate how the speed of a wave on a stretched string 
depends on the tension in the string. 

The student uses the apparatus in the figure above. 

Describe a method the student could use for this investigation. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(4) 

(Total 11 marks) 
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Mark schemes 

Q1. 
(a)  to reduce the effect of random errors 

allow gives a more accurate mean 
ignore reference to anomalous results 
ignore measurements are more accurate 

1 

(b)   
1 

 = 0.81 (s) 
1 

 
allow a correct substitution of an incorrectly 
calculated value for time 

1 

frequency = 1.2345… 
this mark may be awarded if the time is 
incorrectly calculated 

1 

frequency = 1.2 (Hz) 
allow a calculated value correctly rounded to 2 
sig figs 

1 

(c)  measure the distance travelled by a wave using a metre rule 
allow measure the length of the (ripple) tank 
using a metre rule 

1 

measure the time taken (for the wave to travel the measured distance) with a 
timer / stopwatch 

1 

divide the distance by the time 
dependant on scoring the first two mark points 

1 
[9] 

Q2. 
(a)  metre rule 

allow metre ruler 
allow tape measure 
do not accept ruler 
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do not accept metre stick 
1 

(b)  (wave) speed = frequency × wavelength 
allow v = f λ 

1 

(c) 
an answer of 44 (m/s) scores 3 marks 

80 cm = 0.8 m 
1 

v = 55 × 0.8 
this mark may be awarded if wavelength is 
incorrectly or not converted 

1 

v = 44 (m/s) 
allow correct calculation using an incorrectly or 
not converted wavelength 
an answer of 4400 (m/s) scores 2 marks 

1 

(d)  move the (wooden) bridge 
1 

to the right 
dependent on 1st mp being scored 

1 

OR 

change the mass/weight (on the string) scores 1 mark 

add more masses/weights (to the string) scores both marks 

(e)  Level 2: The design/plan would lead to the production of a valid outcome. All 
key steps are identified and logically sequenced. 

3–4 

Level 1: The design/plan would not lead to a valid outcome. Some relevant 
steps are identified, but links are not made clear. 

1–2 

No relevant content 
0 

Indicative content 

add or take away masses from the string (ignore any stated values) 

adjust frequency using the signal generator and/or move the wooden bridge 

observe a steady / stationary pattern measure the wavelength 

calculate wave speed from frequency and wavelength 
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a Level 1 answer should include a way of changing tension a complete Level 2 
answer would include either changing frequency and/or moving the bridge 

[11] 


