Q1.

A student made water waves in a ripple tank.

(a) Describe how the frequency and wavelength of the water waves in the ripple tank
can be measured accurately.

(4)

The student recorded values for the frequency and the wavelength of waves in the ripple
tank.

Table 1 and Table 2 show the results.

Table 1
Reading 1 2 3
Frequency in
hertz 98 24 >
Table 2
Reading 1 2 3
Wavelength in 17 22 2.1
cm

(b) Determine the mean wave speed.

Page 1 of 7



Mean wave speed = m/s

(4)

(c) What is the advantage of taking repeat readings and then calculating a mean?

(1)
(d) The speed of the wave is affected by the depth of the water in the ripple tank.

The deeper the water the faster the wave.

Explain how the depth of the water affects the wavelength of the wave if the
frequency is constant.

(2)
(Total 11 marks)

Q2.
A teacher used a ripple tank to demonstrate water waves.

The teacher used a lamp to project a shadow of the water waves onto a screen below the
ripple tank.

(a) The figure below represents the shadow of the water waves seen on the screen.

1.0 mm on the figure above represents 5.0 mm on the screen.

Determine an accurate value for the wavelength of the waves on the screen.
Give your answer in mm.

Show how you work out your answer.
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Wavelength = mm

(3)
The teacher adjusted the frequency of the waves produced in the ripple tank.
The teacher measured the wavelength five times.

The table below shows the results.

Measurement 1 2 3 4 5 Mean

Wavelength in

s 96 | 99 | 97 X 97 97
millimetres

(b) Calculate value X in the table above.

(2)
(c) The teacher states that the results are very precise.

Which of the following supports the statement made by the teacher?

Tick (V') one box.

The mean value is very close to the true value.

The spread of values about the mean is very small.

The values are all given to the nearest millimetre.

The wavelength measurement was taken five times.

(1)

(d) Describe the difference between longitudinal waves and transverse waves.
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(2)
(Total 8 marks)
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Mark schemes

Q1.

(@)

(b)

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

Level 1: The design/plan would not necessarily lead to a valid outcome. Most
steps are identified, but the plan is not fully logically sequenced.

No relevant content

Indicative content

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

mean f = 9.5 Hz

mean A =0.020 m

v =9.5x0.020

allow a correct substitution of an incorrect value
of mean frequency and/or
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Q2.

(a)

wavelength

v =0.19 (m/s)
allow a correct calculation using an incorrect
value of mean frequency and/or wavelength

or

v=9.8x0.017
and
v=94x0.022
and

v=9.3x0.021(2)

(1.67 +2.07 + 1.95)
V= 3 1

v=0.19 (m/s) (1)
allow a maximum of 2 marks if a single pair of
values is used

reduces the effect of random errors

allow anomalous readings can be discarded
before calculating a mean

deeper water means longer wavelength

because

v increases and f is constant
allow for a fixed frequency period is constant

distance across all 8 wavelengths = 113 (mm)
allow a range from 108 (mm) to 118 (mm)

their distance x 5.0

wavelength = 70 (mm)
allow a range from 68 mm to 72 mm

97 x 5= (96 + 99 + 97 + X + 97)
allow X = (97 x 5) - (96 + 99 + 97 + 97)
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(c) the spread of values about the mean is very small

(d) the oscillations / vibrations in longitudinal waves are parallel to the direction of
energy transfer

allow direction of wave travel for direction of
energy transfer

(whereas) the oscillations / vibrations in transverse waves are perpendicular to
the direction of energy transfer

if no other mark awarded allow 1 mark for
oscillations / vibrations in longitudinal waves are
parallel and oscillations / vibrations in transverse
waves are perpendicular

(8]
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