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 Figure 11 shows the equipment a teacher used to determine the speed of a  
water wave. 
 
The equipment includes: 
 
• a ripple tank filled with water 
• a wooden bar that creates ripples on the surface of the water 
• a light source which causes a shadow of the ripples on the screen. 

   
  Figure 11 
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. 1 
 

Describe how equipment in Figure 11 can be used to measure the wavelength, 
frequency and speed of a water wave. 

 [6 marks] 
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  The teacher put a plastic duck in the ripple tank as shown in Figure 12. 

 
The plastic duck moved up and down as the waves in the water passed. 

   
  Figure 12 
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. 2 
 

How does the movement of the plastic duck in Figure 12 demonstrate that water 
waves are transverse? 

 [1 mark] 
   

 
  

 
 
 
 

Question 7 continues on the next page 
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. 3 
 

The teacher measured the maximum height and the minimum height of the plastic 
duck above the screen as the wave passed. 
 
The teacher repeated his measurements. 
 
Table 4 shows the teacher’s measurements. 

   
  Table 4 
   
  

Maximum height in mm 509 513 511 

Minimum height in mm 503 498 499 
 

   
   
  Calculate the mean amplitude of the water wave. 

 [3 marks] 
   

 
  

 
  

 
 
 

 
 

  
 

  
 

  
Mean amplitude = 

 
mm 
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Question Answers Mark AO / 
Spec. Ref. ID 

  
    

 
07.1 

 
Level 3: The design/plan would lead to the production of a valid 
outcome. All key steps are identified and logically sequenced. 
 

 
5–6 

 
AO1  

6.6.1.2 

 
E 

  
Level 2: The design/plan would not necessarily lead to a valid 
outcome.  Most steps are identified, but the plan is not fully 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 
 
• if two quantities have been determined, v = f λ can be used to 

find the third. 
 
Frequency 
 
• use a stopclock  
• count the number of waves passing a point in a fixed time period 
• divide the time by the number of waves to determine the time for 

one wave, T 
• f = 1/T 

 
• read the frequency off the oscillator 
 
Wavelength 
 
• use a camera to freeze the image 
• use a metre rule to measure the distance between two 

wavefronts 
• count the number of waves between the wavefronts 
• divide distance by the number of waves to determine λ 

 
Velocity 
 
• determine a mean value of frequency 
• determine a mean value of wavelength 
• measure the time it takes one wavefront to travel the length of 

the screen 
• measure the length of the screen 
• speed = distance / time 
 
 
To access Level 3 there must be a description of how frequency, 
wavelength and velocity can be determined 
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07.2 

 
(the duck) moves perpendicular 
to the direction of wave travel  
 

 
duck moves up and down is 
insufficient 
 
 

 
1 

 
AO2 

6.6.1.1 

 
E 

      

 
07.3 

 
 
 
mean maximum height = 511 
 
and  
 
mean minimum height = 500 
 
511 – 500 = 11 
 
 
11 / 2 = 5.5 (mm) 
 

 
an answer of 5.5 (mm) gains 3 
marks 
 
 
 
 
 
 
allow a calculated difference 
from incorrect means 
 
allow their difference divided 
by 2 
 
any correct method of 
determining the mean 
amplitude can score 3 marks 

 
 
 
1 
 
 

 
 
 
1 
 

 
1 

 
AO2 

6.6.1.2 

 
E 

      

Total   10   
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