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1 (a) Remote controllers for television sets send a beam of electromagnetic radiation to the
television.

Which region of the electromagnetic spectrum is used? Tick one box.

microwaves

infra-red

visible

ultra-violet

X-rays [1]

(b) Modern warfare often uses heat-seeking missiles.

Which region of the electromagnetic spectrum is used? Tick one box.

microwaves

infra-red

visible

ultra-violet

X-rays (1]

(c¢) Injured legs may be checked for possible fractures using electromagnetic radiation.

Which region of the electromagnetic spectrum is used? Tick one box.

microwaves

infra-red

visible

ultra-violet

X-rays [1]
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(d) Mobile phones communicate using electromagnetic radiation.

Which region of the electromagnetic spectrum is used? Tick one box.

microwaves

infra-red

visible

ultra-violet

X-rays (1]

[Total: 4]
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2 Fig. 5.1 shows the main regions of the electromagnetic spectrum in order of increasing frequency.

increasing frequency

radio infrared VI.SIble ultraviolet gamma
waves light rays
Fig. 5.1
(@) Two of the regions are unlabelled.
Add the correct label to each of the unlabelled regions in Fig. 5.1. [2]

(b) State one use of infrared radiation and one use of ultraviolet radiation.

infrared radiation

(2]
(c) Describe possible harmful effects of excessive exposure to:
infrared radiation
ultraviolet radiation
[2]

[Total: 6]
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3  Fig. 7.1 shows some parts of the electromagnetic spectrum.

radio infra-red visible ultraviolet
. X-rays y-rays
waves waves light waves
Fig. 7.1
(@) (i) InFig. 7.1, one part of the electromagnetic spectrum is not labelled.

(ii)

(iif)

(b) (i)

State the name of this part.

....................................................................................................................................... [1]
The speed of visible light waves in a vacuum is 3.0 x 108m/s.
Suggest a value for the speed of infra-red waves in a vacuum.

SPEEA = ..iiiiiiiiii e m/s [1]

Some parts of the electromagnetic spectrum have a wavelength shorter than that of
visible light.

State one example.

....................................................................................................................................... [1]

X-rays and y-rays are used in hospitals.

Describe one medical use for X-rays and one use for y-rays.

D =\ PP

= 1Y £ PP PP PUPRPROPPRR
[2]

Explain why y-rays are dangerous to living things.

....................................................................................................................................... [2]

[Total: 7]
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4 Fig. 9.1 represents the regions of the electromagnetic spectrum.

radio i micro- i i vi_sible i uItravioIet; X-rays i gamma
waves waves . : light i waves : rays
increasing
Fig. 9.1
(@) Complete Fig. 9.1:
(i) Add the label of the missing region. [1]
(ii) Complete the label under the arrow. 1]

(b) (i) State two uses of X-rays.

2 PRSP
2P PP PPPPPPTITPPN
[2]
(ii) Describe two safety precautions taken by people using X-rays.
2 PP
2O PPPPPPTITPP
[2]
(iii) X-rays and light waves can both travel through a vacuum.
Identify the correct statement. Tick one box.
X-rays travel at a slower speed than light waves.
X-rays travel at the same speed as light waves.
X-rays travel at a faster speed than light waves. "
y

[Total: 7]
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5 Fig. 7.1 shows a diagram of the main regions of the electromagnetic spectrum. Two labels are
missing.

Y-rays

X-rays

ultraviolet

infrared

radio

Fig. 7.1
(@) (i) Complete the labels on Fig. 7.1. [2]

(iif) State two properties that are the same for all waves in the electromagnetic spectrum.

L USSP UPURSUPRPIN
2 et
(2]
(b) State which region of the electromagnetic spectrum is used in each situation.
(i) detecting objects without opening baggage at a security check
..................................................................................................................................... [1]
(i) television remote control
..................................................................................................................................... [1]
(iii) satellite television transmissions
..................................................................................................................................... [1]

[Total: 7]
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6 (a) Bothradio waves and y-rays (gamma) are radiations in the electromagnetic spectrum. Fig. 7.1
shows the main regions of the electromagnetic spectrum. Most regions are labelled.

radio microwave infrared visible light | e | e ravs
waves radiation radiation 9 y-ray
Fig. 7.1
(i) OnFig. 7.1, write the names of the radiations in the other two parts of the electromagnetic
spectrum. [2]
(i) State one use of y-rays.
..................................................................................................................................... [1
(iii) A star emits radio waves and y-rays at the same time. They all travel across the vacuum

stemexambuilder.com

of space to the Earth’s atmosphere.

State whether the radio waves or the y-rays, if either, arrive first at the Earth’s atmosphere.
Give a reason for your answer.

ESY =1 (<] 1 1) 1 PP

(1 == =T ] o [P PURURTR [2]
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(b) Fig. 7.2 shows pulses of a signal from a star.

A

amplitude
of signal

0
00 02 04 06 08 10 12 14 16 18 20
time/s

Fig. 7.2

(i) Use the graph in Fig. 7.2 to determine the time between pulses.

time between pulses = ..o, s [2]

(ii) Determine the frequency of the pulses in Fig. 7.2.

freqUeNCY = oo, Hz [2]

[Total: 9]
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7  Some of the components of the electromagnetic spectrum, in order of decreasing wavelength, are
shown.

radio waves microwaves visible light ultraviolet radiation gamma rays
(a) (i) State the speed at which all electromagnetic waves travel in a vacuum.

-]

(ii) State which of the components of the electromagnetic spectrum shown has the lowest
frequency.

- [1]
(iii) Two components of the electromagnetic spectrum are not listed above.
State the names of these components.
1.

2.

(b) One application of microwaves is in microwave ovens, which cook food very quickly.

Fig. 7.1 shows the inside of the glass door of a microwave oven, covered with a metal mesh.

a

metal mesh —

]
LI

ot

Fig. 7.1

The metal mesh prevents the microwaves from escaping by reflecting them back into the
oven.

(i) Suggest one reason why it is sensible to prevent microwaves from escaping.

(i) State one further application of microwaves, other than in microwave ovens.

[Total: 6]
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8 (a) State two uses for infrared radiation.

(2]
(b) X-rays are used in hospitals to help treat patients.
Suggest and explain three precautions for the safe use of X-rays.
e ettt ettt eeeee e e e Eeeeeeeeeeeeeaaeetteeeeeeeeeaanateeteeeeeeeeaannteeteeeeeeeaannneeeeeeeeeaannnrreeeeaeenn
2 e eeeeeeeeeeeeaeeeeteeeeeeeaaaneeeteeeeeeeaaaaneeteteeeeeeeaanneteeeeeeeeeaannnneeeeeeeeeaaanns
K SO PPP PP
[3]
(c) (i) State the speed in a vacuum of
. MUCTOWAVES ... 1
b G - 1= TSP [1]
(i) State a possible frequency for an ultrasound wave.
..................................................................................................................................... (1]

[Total: 8]
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9 Fig. 7.1 shows some uses of electromagnetic radiation and different regions of the electromagnetic

spectrum.
use of electromagnetic region of electromagnetic

radiation spectrum
Bluetooth headset \ gamma rays
thermal imaging radio waves
photography of :
people’s faces infrared
sterilising medical visible light
equipment

Fig. 7.1

(a) Draw a line from each use to the correct region of the spectrum. Each region of the spectrum
is used once. One line has been completed for you. [2]

(b) State the speed of electromagnetic waves in a vacuum.

(c) A Bluetooth headset can be used to listen to music on a mobile (cell) phone without the need
for wires to connect the headset to the phone.

(i) The headset uses frequencies in the range 2.40-2.48 GHz.

Calculate the wavelength of the radio waves when the frequency is in the middle of the
frequency range.

wavelength = ... s [3]

(i) Suggest why a Bluetooth headset only works well over short distances.

[Total: 7]
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10 A mobile phone (cell phone) network uses microwaves of frequency 1.9 x 109Hz to transmit and
receive signals.

The speed of microwaves in air is 3.0 x 108m/s.

(a) Calculate the wavelength of these microwaves in air.

wavelength = ... [2]

(b) State two reasons why microwaves are used for mobile phone (cell phone) signals.

(c) All mobile phone (cell phone) networks use digital signals to communicate with the phone.

(i) Describe, with the aid of a diagram, how a digital signal differs from an analogue signal.

..................................................................................................................................... [3]
(i) State two advantages of using digital signals rather than analogue signals.

S SRRSPco. W NS

Y SO SUORURUURRRRIURRRRIRRRSRRRRSRRRRS, ¥~ J5 N RSP

(2]

[Total: 9]
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