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#1 The diagram shows a potential difference against time graph detected with a microphone in
response to a sound wave.
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(a) Sound is a longitudinal wave. State what is meant by a longitudinal wave. [2]
(b)  Determine the amplitude of the signal shown. M

(c) () In order to probe muscle tissue in the human body, ultrasound is used with a
wavelength of 0.40 mm and a speed in muscle of 1580ms~1. Calculate the frequency
of this ultrasound. M

(i) Evaluate whether the sound wave detected by the microphone as shown above can
be used to probe muscle tissue. [3]

Question taken from Edugas examination paper 842002, June 2017
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1. (a) State the difference between transverse and longitudinal waves. [2]

{b)  The vanation of displacement with respect to position and time is shown in the following
two graphs for the same surface wave on water.

Graph of displacement against distance (at a given time)
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Graph of displacement against time (at a given distance)
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(1) State the amplitude of the wave. 1
(n) State the wavelength ofthewave. 1
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(i) Calculate the speed of the wave. [3]

{c) A wavefront diagram for waves on the surface of water is shown.

(i) Draw an arrow to indicate the direction of motion of the wavefront at point S.  [1]
() State the point{s) oscillating in phase with point P. [1]

Question taken from Edugas examination paper 842103, June 2019
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#3 2. (a Explain what properties of light from a laser can be determined using polansation and
interference. Give practical details. [6 QER]
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(b)  The polansation of light is used in Liquid Crystal Display TVs. These have been developed
from research into new organic matenals. Discuss the importance of research and

development into new matenals, in general, by giving a benefit and an issue that may arise
from using new materials. [3]

Question taken from Edugas examination paper 842002, June 2019
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#4 1. The apparatus below is used to demonstrate stationary waves on a string. Both the weight, and
the distance between the pin and the pulley are kept constant.

vibration

generator ~~__ ﬁ

The following stationary wave pattern is observed on the stning.
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fa) Explain why stationary waves are formed at particular frequencies only. [3]
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{b)  Another stationary wave is formed when the frequency is 450Hz and the length of each
loop is 12.0cm long.

(1) Calculate the speed of the waves on the string. [3]

() At a higher frequency there are two more loops formed than at 450Hz and each is
of length 10.0cm. Determine the number of loops observed at 450Hz. [4]

Question taken from Edugas examination paper 842002, June 2019
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#5 {a) Bruce throws a lump of coal towards Dani which she catches. Bruce claims that, because
chemical energy is being transferred from himself to Dani, the lump of coal is a wave.
Explain whether or not Bruce is correct [2

(b) The door of a microwave oven has a metal grille and this grille has holes in it of diameter
2mm so that the food can be seen within the oven.

(i) Explain why the food can be seen through the door while the user is safe from
dangerous microwaves of wavelength 12cm 31

(i) State or calculate a typical photon energy of visible light. [1
(i) Explain whether or not a microwave photon has a greater or smaller energy than a
visible photon. [1

(c) Two water waves of equal amplitude but different frequencies meet. The variation of the
displacements of each wave is shown in the graph at the meeting point of the two waves
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Use the principle of superposition to plot the resultant displacement of the two waves
at times 0.00s, 0.40s, 1.00s, 1.25s, 1.50s, 2.10s, 2.50s on the same grid and draw a
suitable curve. M

Question taken from Edugas examination paper 842103, November 2020
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#6 1. {a) Explain what is meant by a progressive wave. [2]
(b}  Earthguakes produce seiasmic waves that travel through rock. The following graph shows
the displacement at a given instant for a seismic wave.
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(il Determine the phase difference between: [2]
ABoand B o
B and e
(i) A geologist at a monitoring station notes that there are 50 complete cyeles of the
wave in a time interval of 20s. Calculate the speed of the wave. [4]
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fc] A section of rock undergoes a tensile stress of 900MPa during an earthguake. Calculate
the tensile strain if the Young modulus is 70 GPa for rock. [3]

{dl  Explain how data obtained by geoclogists about earthguakes from wvarious monitoring
stations can benefit society. [2]

Question taken from Edugas examination paper 842002, June 2018
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#7 5. An experiment is camied ocut using stationary waves to measure the speed of sound in air. A
loudspeaker is placed at one end of a hollow tube 50 that both ends are closed. The frequency,
I, of the =signal generator connected to the loudspeaker is varied and those frequencies
corresponding to loud noises recorded.

| ';"*, Signal
"V generator

(@) Describe the differences between a stationary wave and a progressive wave in terms of
energy, phase and amplitude. [3]

(b}  Show that the frequencies corresponding to stationary waves are given by:

where n iz any whole number (n = 2 in the above diagram). [3]
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fc}  The data obtained are plotted on the grid below.
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Explain to what extent the graph agrees with the equation: [3]
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{d} The experiment iz repeated with the tube filled with nitrogen dioxide (MO ), a gas that is

1.5 times denser than air. The speed of 2ound in a gas is inversely proportional to the
square root of the density, o

1

'I-"D-C;F;

Explain what effect this will have on the gradient of the graph. [3]

(e} A car company is fined £15 billion for excessive r~.Il:Zl2 emizsions of its diesel engines.
However, there is little or no reliable evidence that NDE produces any detrimental health

effects at the concentration levels present in the atmosphere. Discuss whether or not the
car company or pedestrians have been treated unfairhy. [3]

Question taken from Edugas examination paper 842103, June 2018
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