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1.

Sound from a loudspeaker is travelling in air towards a solid wall.

Fig. 7.1 shows compressions of the incident sound wave and the direction of travel of the wave.
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Fig. 7.1
(a) State what is meant by a compression.
............................................................................................................................................... [1]
(b) The distance from point P to point Q is 8.5m. It takes 25ms for the compression at P to
reach Q.
For this sound wave, determine
(i) the wavelength,
wavelength = ..o 1]
(ii) the frequency.
TFEGUBNCY = v siasa sossassinssissinsdvs issvsaiiss sssain [2]
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(c) As it strikes the wall, the sound reflects.

Complete Fig. 7.1 to show the positions of three compressions of the reflected sound wave.

[2]

(d) The loudspeaker is immersed in water, where it continues to produce sound of the same
frequency.

State and explain how the wavelength of the sound wave in water compares with the
wavelength determined in (b)(i).

...................................................................................................................................................

[Total: 8]
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2 (part (a) HIGHER).
(a) Two types of seismic waves are produced by earthquakes. They are called P-waves and

S-waves. P-waves are longitudinal and S-waves are transverse.
(i) Explain what is meant by the terms longitudinal and fransverse.

longitudinal

[2]
(ii) State another example of
1. alongitudingl WaVE,
2. ATANSVEISE WAVE. . ... et eeateae e teeeeemaae e asataaansesennmee e nne e neeean
[2]
(iii) A seismic wave has a speed of 7.2km/s and a frequency of 30Hz.
Calculate its wavelength.
wavelength = . ... 2]
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(b) Fig. 5.1 shows an electric bell ringing in a sealed glass chamber containing air.

fo vacuum pump
g s

_bell

Fig. 5.1
A student hears the bell ringing. The air is then removed from the chamber.

State and explain any change in the sound heard by the student.

-[2]
[Total: 8]

PhysicsAndMathsTutor.com



3 (HIGHER).

(a) Seismic (earthquake) waves can be either P-waves or S-waves.

Which row of the table is correct for P-waves?

Put a cross (X) in the box next to your answer.

type of wave can they be refracted?
LA | longitudinal yes
L]B | transverse no
L] € longitudinal no
| 1D | transverse | yes

(b) Explain why it is difficult to predict when an earthquake will happen.
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(c) The graph shows how long it takes the P-waves and the S-waves from an
earthquake to travel different distances.

20
S
15
time of travel
/ minutes ]
P
5 ]
D | | | | |

0 1 2 3 4 5 6 7
distance from earthquake / thousands of km

The time difference between these waves arriving at a place allows scientists to
find out how far away the earthquake was.

Use the graph to find the time difference between the P- and S-waves when the
distance is 4800 km.

time for P-wave=______________minutes
time for S-wave= ... ‘minutes
time difference= ... minutes
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*(d) The map below shows the positions of some seismic earthquake stations in the UK.

Pou

At the seismic stations, scientists record the arrival of earthquake waves.
They use this data to locate where an earthquake happened.

Describe how they use the data to find out where an earthquake happened.

You may add to the diagram above or draw your own diagram to help with your
answer.
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4 (HIGHER).
{a) A man uses a dog whistle to call his dog.
The whistle uses ultrasound.

(i) The dog can hear the whistle but the man cannot.
Explain why the dog can hear the whistle but the man cannot hear the
whistle.

(i) The dog is 140 m away from the man.
The ultrasound takes 0.42 s to travel from the man to the dog.
Calculate the speed of ultrasound.
State the unit.

speed of ultrasound = ... . unit =
(b) (i) An earthquake P-wave has a frequency of 15 Hz.
Complete the sentence by putting a cross (X) in the box next to your answer.

The earthquake P-wave is

an infrasound wave
an ultrasound wave

an electromagnetic wave

O o0o0oao
O N @ >

a transverse wave
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5 (HIGHER).

The diagram shows how seismic waves from an earthquake at point E travel through the Earth.
These waves travel through the Earth and are detected by scientists elsewhere.

E

{a)  State which scismic waves (if any) are detected:

(1) between points B and € [1]

(i) between points C and D). [1]

(b} Explain how the Earth’s structure affects the path of the seismic wave that passes from
E to A on the diagram. {4
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6 (HIGHER).

(a) Use the diagram below and your knowledge to compare the properties of seismic
P waves, S waves and surface waves. [6 QWC]

Epicentre

S wave
shadow
{no S waves)
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{(b) By looking at the seismograms from different monitoring stations we can find out their
distances from the epicentre of the earthquake. The signals arriving at 3 stations named

as STN1, STN2 and STN 3 are shown below. (STN = station)

(i) Use the information in the diagram and graph below to find the distance from the
STN2 monitoring station to the epicentre of the earthquake, describing how you

arrive at your answer.

STN 2 distance from epicentre = ...,

Plot of arrival of P and S waves at the three different monitoring stations
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(i) Describe how you would determine the position of the epicentre of the earthquake
using your answer in (b)(i) and the information below. Show its position on the

diagram below. [3]

STN1 distance from epicentre = 3300km
STN 3 distance from epicentre = 200km
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Scale: 1cmto 500km
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7 (HIGHER).
(a) Explain the part playved by each of the following in detecting sound.

nerve to brain

ear flap
ossicles

cochlea

(1) the eardrum
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