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Q1.

The figure below shows an incomplete electromagnetic spectrum.

A microwaves B C ultraviolet D gamma

(&) What name is given to the group of waves at the position labelled A in the figure above?

Tick one box.

infrared

radio

visible light

X-ray

1)
(b) Electromagnetic waves have many practical uses.

Draw one line from each type of electromagnetic wave to its use.

Electromagnetic

wave Use
For fibre optic
communications
Gamma rays

For communicating with a
satellite
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Microwaves

To see security markings

Ultraviolet

To sterilise surgical

instruments
3
(c) Complete the sentence.
Use an answer from the box.
black body ionising nuclear

X-rays can be dangerous to people because X-rays are

radiation.

(1)
(Total 5 marks)

Q2.

Infrared and microwaves are two types of electromagnetic radiation.

The diagram below shows the positions of the two types of radiation within part of the
electromagnetic spectrum.
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(@) Name one type of electromagnetic radiation which has more energy than infrared.

(1)
(b) Use the correct answer from the box to complete each sentence.

Each answer may be used once, more than once or not at all.

greater than less than the same as
The wavelength of infrared is the wavelength of microwaves.
The frequency of microwaves is the frequency of infrared.
The speed of microwaves in a vacuum is the speed of infrared in a vacuum.
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3)
(Total 4 marks)

Q3.

Figure 1 shows an X-ray of an arm with a broken bone.

Figure 1

© emmy-images/iStock

(@) Complete the following sentence.

X-rays are part of the spectrum.

1)

(b)  Figure 2 shows how the intensity of the X-rays changes as they pass through soft tissue and
reach a detector.

Figure 2

10

Intensity of
X-rays in 5 5
arbifrary
units 5,

i

0 1 2 3 4 5
Thickness of soft tissue in cm

(1 Use Figure 2 to determine the intensity of X-rays reaching the detector for a 3 cm
thickness of soft tissue.
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Intensity of X-rays = arbitrary units
(1)

(i)  Describe how the thickness of soft tissue affects the intensity of the X-rays.

2)
(i)  The data in Figure 2 are shown as a line graph and not as a bar chart.

Choose the reason why.

Tick (/) one box.

Both variables are categoric

Both variables are continuous

One variable is continuous and one is categoric

(1)

(c) What happens to X-rays when they enter a bone?

1)
(d) How are images formed electronically in a modern X-ray machine?

Tick (¢/) one box.

With a charge-coupled device (CCD)

With an oscilloscope

With photographic film

(1)
(e) Radiographers who take X-ray photographs may be exposed to X-rays.
(i) X-rays can increase the risk of the radiographer getting cancer.
Why can X-rays increase the risk of getting cancer?

Tick (/) one box.
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X-rays travel at the speed of light

X-rays can travel through a vacuum

X-rays are ionising

1)

(i) What should the radiographer do to reduce the risk from X-rays?

1)
(Total 9 marks)
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