Q1.

A student used a ripple tank to investigate water waves.

(@) What type of wave is a water wave?

Tick (V') one box.

A sound wave

A transverse wave

An electromagnetic wave

(1)

Figure 1 shows the ripple tank.

Figure 1

T 'l. ___Lamp

White card

(b) Describe how the water waves are produced in the ripple tank.

(1)
(c) The student counted the number of waves reaching the end of the tank.

What other measurement is needed to calculate the frequency of the waves?
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(1)
Figure 2 shows three different wave patterns produced on the white card.
Figure 2
A B c

(d)  Which pattern in Figure 2 shows the waves with the greatest frequency?

Give a reason for your answer.

Tick (v') one box.

A B o

Reason

(2)

Another student investigated how the depth of water in a tray affected the speed of water
waves.

Figure 3 shows the apparatus.

Figure 3

B0 cm

I Tray

Water

A /

This is the method used.
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1. Pour water at room temperature into a tray to a depth of 5 mm.

2. Lift one end of the tray 5 cm and then let it go.

3. Measure the time taken for the water wave to move across the tray.
4. Calculate the speed of the water wave.

5. Repeat steps 1 to 4 with different depths of water.

(e) Give one control variable in the student’s investigation.

(1)
The student calculated the speed of the waves at each depth.

Figure 4 shows the results.

Figure 4
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(f) Draw a line of best fit on Figure 4.
(1)
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(@) What is the speed of the water wave when the depth of the water is 20 mm?
Use Figure 4.

Speed of water wave = metres per second

(1)
(Total 8 marks)

Q2.

The figure below shows a ripple tank.
The wooden bar vibrates up and down producing waves on the water.

The light source produces shadows of the water waves on the screen.

Support - —
i
4 2 Light source
A -
__.-_13:'J| r\x_ -
Fx:i-" 1 Ripple tank
.r__é 2 i ’ 3 W t
Wooden bar ”l,'r{::;.-' | .._r-' F; ,.4--" _—\Water
suspended from _{f-_ff J_:;_.- / §
elastic bands ___ / L
,;"'9___"‘ 1,-'_';
( 1/

/ ' /. —Screen

«Length of screen —
(a) Describe how the student can measure the frequency and wavelength of the waves.

You should refer to any equipment the student needs in your answer.
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A student measured the frequency and wavelength of the waves produced.

The table below shows some of the results.

Reading 1 2

Mean

Frequency in

hertz 12.8 12.4

12.3

(b) Calculate value X in the table above.

(4)

(c) Why is it a good idea to take repeat readings and then calculate a mean?

Tick (v') one box.

To reduce the effect of random errors.

To reduce the effect of systematic
errors.

To reduce the effect of zero errors.

(d) The student changed the frequency of the waves in the ripple tank to 20 Hz.

Calculate the period of the waves.

Use the equation:

period

- frequency

Hz
(1)

(1)

(e) Atafrequency of 20 Hz the wavelength of the waves was 0.012 m.

Calculate the wave speed.
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Use the equation:

wave speed = frequency x wavelength

Wave speed = m/s

(2)
(Total 10 marks)
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Mark schemes

Q1.

Q2.

(@)

(d)

(e)

(f)

(9)

(a)

a transverse wave

the bar moves up and down
allow the bar vibrates

(the) time (taken)

no marks if B not selected

there are more waves (in a given time)
allow the waves are closer together
allow the wave has the shortest wavelength

any one from:
. height the tray was lifted
. length / size of the tray

ignore used the same tray
. the temperature of the water

do not accept depth of water

straight line through / touching all points
do not accept if line goes to 0,0

0.4 (metres per second)

allow correct reading their line + half a small
square

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

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

No relevant content

Indicative content
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(b)

(e)

Wavelength

. place a metre rule at the side of the screen perpendicular to the wave
fronts

. use the metre rule to measure the length of the screen

. take a photograph of the shadow on the screen

. count the number of complete waves on the screen

. determine the wavelength by dividing the length of the by the number of
complete waves

or

. place a metre rule at the side of the screen perpendicular to the wave
fronts

. take a photograph of the shadow on the screen

. use the metre rule to measure the distance between two wave front

Frequency

. count the number of waves that pass a given point

. time how long it takes for the waves to pass that point using a stop clock

. frequency is number of waves divided by time taken

or

. put a stop clock on the screen

. use a digital video camera to record the waves passing a point

. replay in slow motion and count the number of waves passing a point in

1 second

There must be a description of both frequency and wavelength measurement
to access level 2

12.5 (Hz)

to reduce the effect of random errors

1
period = 20

period = 0.05 (s)

allow 0.050 (s)
1
v=20x0.012
1
v =0.24 (m/s)

[10]
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