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Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box[X. If you change your mind about an
answer, put a line through the box 8¢ and then mark your new answer with a cross [X.

1 Figure 1 shows a stationary wave on a vibrating string.

wave generator

pulley

vibrating string

weights
=

Figure 1

(@) (i) Give the number of complete wavelengths shown on the string in Figure 1.

number of complete wavelengths = ...

(ii) Add a letter X to Figure 1 to show the position of one antinode.

(iii) Which process causes the stationary wave on the string in Figure 1?

(|
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A compression
B diffraction
C regeneration

D resonance
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(iv) The string in Figure 1 is 1.0m long.
The string has a mass of 2.1g.
The tension in the string is 3.6 N.

Calculate the speed, v, of the wave on the string in Figure 1.

Use the equation: v = \/f
u

Show your working.
(4)

speedofwave = . ... m/s

(b) Stringed instruments, such as guitars, produce a range of musical notes.
Changing the tension of the strings is one factor that can alter the pitch of the notes.

Give two other factors that can be changed to alter the pitch of the notes that the
strings produce.

(Total for Question 1 = 9 marks)
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2 Figure 2 shows a transmitter, satellite and receiver in a communication system.

satellite
2 5 not to scale

upload download

transmitter Earth receiver

Figure 2

A microwave signal is uploaded to the satellite from a transmitter on Earth.
The satellite transmits a new microwave signal.

The new microwave signal is downloaded to the receiver on Earth.

(@) Which statement about microwaves is correct?

[J A microwaves are longitudinal waves
[J B microwaves travel at the speed of light in a vacuum
[J € microwaves travel faster than radio waves in a vacuum

[ D microwaves have a higher frequency than ultraviolet waves

(b) Explain one advantage of using microwaves to carry the signal for satellite
communication.
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(c) The upload signal received at the satellite is different from the download signal
transmitted from the satellite in frequency and amplitude.

=) <L
o = () Give one reason why the upload signal and download signal have different frequencies.
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é '5 (i) Give one reason why the satellite needs to amplify the upload signal.
pod 2 (1)
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(Total for Question 2 = 5 marks)
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3 A microphone converts sound waves to electrical signals.
Figure 3 shows an analogue signal from the microphone.
16
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Figure 3

(a) Give the maximum voltage of the signal in Figure 3.

maximum voltage = ... mV

(b) Figure 3 shows an example of an analogue signal.

Complete Sentence 1 for the correct definition of an analogue signal.

The signal in Figure 3 is analogue becausethe ... ... varies

.............................................................. with time.

Sentence 1

(c) Describe how an analogue signal can be converted into a digital signal.

(Total for Question 3 = 6 marks)
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(@) Which diagram correctly shows the refraction of light when passing from air into

an optical fibre?

(1)

SN N

optical \ optica% optical \
fibre fibre fibre

N

optical
fibre

SO

A B C
Figure 4
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(b) The speed of light in air is 3.0 x 10®ms™".
The light passes into an optical fibre.
The refractive index of the optical fibre is 1.55
Calculate the speed of light in the optical fibre, v.
Use the equation: n = <

v
Show your working.

speed of light in the optical fibre =

(3)

J
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(c) A doctor uses a medical endoscope to see inside the stomach of a patient.
Figure 5 shows the medical endoscope inside the stomach of the patient.

Medical endoscopes contain optical fibres.

oesophagus

stomach
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light
Figure 5

Explain how the optical fibres transmit light so that the doctor can see inside the stomach.

You may include annotated diagrams to support your answer.

(6)
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(Total for Question 4 = 10 marks)

TOTAL FOR SECTION C =30 MARKS
TOTAL FOR EXAM =90 MARKS
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Formulae sheet

g
z =
Wave speed v =fi = %’
= O
- p-s
- =
B
T 2 =
Speed of a transverse wave on a string v=,— T =
u & |5
= Z
a0
‘ > 0
. c sini
Refractive index n=—=——
v sinr
. ) 1
Critical angle sin C = —
n
k

Inverse square law in relation to the intensity of awave [ = —

0~
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