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4 \Waves

8 questions from 6 papers
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(

6 (a) Figure 11 shows a large tank of water.

© NOAA

Figure 11

The tank of water is used to study water waves.
(i) Water waves are transverse waves.

Give another example of a transverse wave.

(i) Figure 12 shows a side view of part of the tank.

A

32m

- A

water

Figure 12

A water wave is moving from L to M.

Calculate the wavelength of the wave.
(2)

wavelength = ..
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(iii) A technician stands at the side of the tank.
He counts the peaks of the waves as they pass him.
12 peaks pass the technician in a time of 15s.

Calculate the frequency of the wave.
(2)

frequency = ... Hz

(b) Figure 13 shows part of the inside of the Earth below the surface.

Earth's surface

Figure 13
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An earthquake starts at Q.
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K> . .
N A seismic wave travels from Q to S.
DR
The seismic wave is a longitudinal wave.

() Draw arrows on Figure 13 to show how the rock at R moves when the seismic
wave passes through R.

(2)
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(i) The frequency of the seismic wave is 12 Hz.
The wave speed of the seismic wave is 7km/s.
Calculate the wavelength of the seismic wave, in metres.

Use the equation

wave speed
wavelength = Wwave speed

frequency

(c) A technician measured the frequency of the water wave in part (a) by counting
how many waves passed himin 15s.

Explain why this would not be a suitable method for measuring the frequency of
the seismic wave in part (b)(ii).

(3)

wavelength = ..

(Total for Question 6 = 12 marks)
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(@) Figure 1 shows the parts of the electromagnetic spectrum.

X-rays

visible

micro-
waves

(i

(i

Figure 1

J

K

L

O N W >

infrared radio ultraviolet
radio infrared ultraviolet
ultraviolet infrared radio
ultraviolet radio infrared

A amplitude

B frequency

C speed

D wavelength

) All electromagnetic waves can travel in a vacuum.

(b) X-rays can be useful and harmful to humans.

(i

(i

) State one way that x-rays are useful to humans.

) State one way that x-rays are harmful to humans.

) Which row of the table names the parts J, K and L of the electromagnetic spectrum?

(1

Which of these is the same for all electromagnetic waves travelling in a vacuum?

(1)
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(c) A person warms their hands in front of a hot fire as shown in Figure 2.
(Source: © Andreas Saldavs/Shutterstock)
Figure 2
Use words from the box to complete the following sentences.
chemical infrared radio thermal ultraviolet
(2)
The electromagnetic waves that the fire mostly emitsare ... waves.
These waves transfer ... energy to the hands.
(Total for Question 2 = 6 marks)
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Describe how the student could determine the frequency of the ripples on
the lake.
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Calculate the wavelength of this wave.
Use the equation

v=Ffx.
(2)
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(iii) Water waves are transverse waves.
Describe the difference between transverse waves and longitudinal waves.
(2)
(c) Sound waves travel at 330m/s in air.
A student sees a flash of lightning.
The student hears the sound of thunder 4.0s later.
Calculate the distance from the student to the flash of lightning.
Use the equation
X=v Xt
(2)
distance =
(Total for Question 8 = 11 marks)
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2 This question is about waves.

(a) Figure 3 is a diagram of a water wave in a ripple tank.
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(i) Describe how a student could determine the wave speed of the water wave
in Figure 3.

(3)

(1)

can sound waves
sound waves are
transfer energy?
L] A longitudinal yes
] B longitudinal no
] ¢ transverse yes
] D transverse no

(i) A sound wave has a frequency of 440 Hz and a wavelength of 0.75m.

Calculate the wave speed of the sound wave.
(2)

wave speed = ... m/s

(Total for Question 2 = 9 marks)
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(i) Which of the arrowed lines shows the amplitude of the wave?
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(i) Explain why the wave shown in Figure 7 is a transverse wave.
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|
( SR
(b) Figure 8 shows a ripple tank.
A screen is placed below the ripple tank.
The wave pattern produced by the ripples can be seen on the screen.
S
vibrating bar
wave pattern on screen g
Figure 8 S
1% -oe®s
Ko
A student has a stop clock and a ruler. :
atas
RS
(i) Describe how the student could measure the frequency of the ripples. &
(2) %
%%
5
.................................................................................................................................................................................................................................................................................... ?:'i”b’
(i) Describe how the student could measure the wavelength of the ripples.
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(c) Inaswimming pool, a wave is produced with a wavelength of 4.0 m and a velocity
of 0.8m/s.
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Calculate the frequency of the wave.

State the unit of frequency.
(3)

Use the equation

v=FfxA
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6 (a) Figure 9 shows a metal cube filled with hot water.

metal cube

shiny white containing hot water
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matt white
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shiny black
thermal energy

detector

matt black g
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wooden block
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millivoltmeter

Figure 9

Four sides of the cube have different surfaces, as shown in Figure 9.
The four surfaces are at the same temperature.

The thermal energy radiated by each side of the box is measured using a thermal
energy detector connected to a millivoltmeter.
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The detector is moved to get a reading of the thermal energy emitted from each
side of the box.

Figure 10 shows the table of results.

type of surface millivoltrir:.e;f‘; reading
matt white 32
shiny white 20
shiny black
matt black 55

Figure 10

(i) Suggest a possible millivoltmeter reading for the shiny black surface.
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(i) State what must be kept the same to take the measurement for each surface.

(1)

(i

i) Suggest why the cube is placed on a block of wood.

(b) A hot surface emits radiation of different wavelengths.

The graph in Figure 11 shows how the intensity of the radiation emitted changes
with the wavelength.

1.2

1.0

intensity
in pW/m?

o

T
10 15 20 25

wavelength in pm

Figure 11

Describe how intensity changes with wavelength in Figure 11.
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(c) Figure 12 shows two cans, a radiant heater and some other apparatus.
The cans absorb thermal radiation from the heater.
One can has a matt black surface and the other can has a shiny silver surface.
1
;‘b‘:‘
Both cans contain water at the same temperature. ;3§§§
<X
thermometer thermometer 7 0
S o oz0sh
o
. . POsE e
metal can with metal can with B
. . AL
matt black shiny silver SHES
surface surface :
K>
I
oY%
cold water cold water SIS
. S8
radiant heater SKE5S
KK
> g stop clock
Figure 12
Describe how a student could use the apparatus in Figure 12 to determine which
can is the better absorber of thermal radiation.
e
....................................................................................................................................................................................................................................................................................
(Total for Question 6 = 9 marks)
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A sound wave can transfer information across a room.

Which row of the table shows what else a sound wave can transfer?

can transfer energy  can transfer air
L] A yes yes
] B yes no
] c no yes
] D no no

amplitude
frequency

speed

O o o o
O N @ »

wavelength

The speed of a sound wave in air is 330 m/s.
The wavelength of this wave is 0.75 m.
Calculate the frequency of this wave.

Use the equation

v=FfxA

(b) Which of these always increases as a sound gets louder?

frequency =

(1

(1)

(3)
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(d) Figure 10 shows a water wave.
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Figure 10

Which of these is the amplitude of the wave shown in Figure 10?
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18 cm
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(e) Ripples travel out from the centre of a small circular pond to its edge.

25
S
<K
oot

LK

< g’
D000
190%%
%%f

(i) Describe how a student could determine the wave speed of the ripples.
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(i) Figure 11 shows a duck floating on the pond.
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The ripples cause the duck to move.
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Draw arrows on Figure 11 to show how the duck moves due to the ripples.
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(Total for Question 5 = 10 marks)
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