GCSE Physics

Electromagnetic Radiation

Question Paper
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The diagram below shows the position of three types of wave in the electromagnetic spectrum.

Radio

A B C Ultraviolet
waves

X-rays

(@) Which position shows where visible light is in the spectrum?

Tick one box.

(b) Which one of the statements about electromagnetic waves is correct?

Tick one box.

Radio waves have a higher frequency than X-rays.

Radio waves have a longer wavelength than ultraviolet.

X-rays have a longer wavelength than radio waves.

X-rays travel faster through the air than ultraviolet.

(c) Give one possible danger of exposing your skin to ultraviolet radiation.

@)

1)
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(d) Having an X-ray taken exposes a person to ionising radiation.

The table below gives the average radiation dose for an X-ray of the chest and an X-ray of
the upper digestive system.

Part of the body Radiation dose in
millisieverts (mSv)

Upper digestive system 5.0

Chest 0.1

The risk of an X-ray causing cancer is about 1 in 20 000 for each mSv of radiation
received.

Compare the risk of developing cancer from having an X-ray of the upper digestive system
with the risk from having an X-ray of the chest.

Use the data in the table.

2
(Total 5 marks)

(@ Which one of the following is not an electromagnetic wave?

Tick one box.

Gamma rays

Sound

Ultraviolet

X-rays

1)

(b) What type of electromagnetic wave do our eyes detect?

1)
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(c) Whatis a practical use for infrared waves?

Tick one box.
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Cooking food

Energy efficient lamps

Medical imaging

Satellite communications

1)

Scientists have detected radio waves emitted from a distant galaxy.
Some of the radio waves from the distant galaxy have a frequency of 1 200 000 000 hertz.
(d)  Which is the same as 1 200 000 000 hertz?

Tick one box.

1.2 gigahertz

1.2 kilohertz

1.2 megahertz

1.2 millihertz

(1)
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(e) Radio waves travel through space at 300 000 kilometres per second (km/s).

How is 300 000 km/s converted to metres per second (m/s)?
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Tick one box.

300 000 + 1000 = 300 m/s

300 000 x 1000 = 300 000 000 m/s

300 000 + 1000 = 301 000 m/s

300 000 — 1000 = 299 000 m/s

(1)

(H  Write the equation which links frequency, wavelength and wave speed.

)

(g) Calculate the wavelength of the radio waves emitted from the distant galaxy.

Give your answer in metres.

wavelength = m

3)
(Total 9 marks)
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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

)
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(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
Microwaves
To see security markings
Ultraviolet

To sterilise surgical instruments

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.
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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
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electromagnetic spectrum.
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(@8 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.

®3)
(Total 4 marks)

Infrared and microwaves are two types of electromagnetic radiation.
(@) State one example of the use of each type of radiation for communication.

Infrared:

Microwaves:

(2)

(b) Some of the properties of infrared and microwaves are the same.
State two of these properties.

1.

)
(Total 4 marks)
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Figure 1 shows an X-ray of an arm with a broken bone. ACCQSS
Tuition
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Figure 1
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(@ 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 -

0 1 2 3 4 5
Thickness of soft tissue incm

(i)  Use Figure 2 to determine the intensity of X-rays reaching the detector for a 3 cm
thickness of soft tissue.

Intensity of X-rays = arbitrary units

1)
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(i)  Describe how the thickness of soft tissue affects the intensity of the X-rays.
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2
(i) The data in Figure 2 are shown as a line graph and not as a bar chart.

Choose the reason why.

Tick (V) 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 (V') one box.

With a charge-coupled device (CCD)

With an oscilloscope

With photographic film

)
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(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 (V) one box.

X-rays travel at the speed of light

X-rays can travel through a vacuum

X-rays are ionising

(i)  What should the radiographer do to reduce the risk from X-rays?
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(1)

(Total 9 marks)

Different parts of the electromagnetic spectrum are useful for different methods of
communication.

(@) Figure 1 shows a transmitter emitting two electromagnetic waves, J and K.

Figure 1

lonosphere

|ll -
4 Receiver

Transmitter % P
The Earth £

Wave J is reflected by a layer in the atmosphere called the ionosphere.

()  Wave K will also be reflected by the ionosphere.

On Figure 1, draw the path of wave K to show that it does not reach the receiver.
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(i)  What is the name given to the dashed line in Figure 1?
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)

(b) Figure 2 shows a transmitter sending a signal to a satellite orbiting the Earth.

Figure 2

Satellite

L/

/
/

Transmitter *
The Earth

()  Which type of electromagnetic wave is used to send a signal to a satellite?

lonosphera

Draw a ring around the correct answer.

gamma microwave ultraviolet

(1)

(i)  What name is given to the process that occurs as wave L passes into the
ionosphere?

Draw a ring around the correct answer.

diffraction reflection refraction

1)
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Waves J, K and L are electromagnetic waves.
What are two properties of all electromagnetic waves?

Tick (+) two boxes.
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Property

Tick (v)

All electromagnetic waves are longitudinal.

All electromagnetic waves are transverse.

All electromagnetic waves are mechanical.

All electromagnetic waves have the same speed in a vacuum.

All electromagnetic waves have the same frequency.

Complete the following sentences.
Ultrasound waves have a minimum frequency

of hertz.

The wavelength of an X-ray is about the same as

the diameter of
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(Total 7 marks)

(2)

Page 12 of 16



(b) Inthis question you will be assessed on using good English, organising information
clearly and using specialist terms where appropriate.

The images show one medical use of ultrasound and one medical use of X-rays.

@monkeybusinessimages/iStockThinkstock @ targovecomiiStockThinkstock

Compare the medical uses of ultrasound and X-rays.

Your answer should include the risks, if any, and precautions, if any, associated with the
use of ultrasound and X-rays.

(6)

(Total 8 marks)
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Different parts of the electromagnetic spectrum have different uses.

(& The diagram shows the electromagnetic spectrum.
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(1)

Radio Microwaves | Infrared VI.SIbIe Ultraviolet | X-rays Gamma
waves light rays
(i)  Use the correct answers from the box to complete the sentence.
amplitude frequency speed wavelength
The arrow in the diagram is in the direction of increasing
and decreasing
(i)  Draw a ring around the correct answer to complete the sentence.
The range of wavelengths for waves in the electromagnetic
10 to 104
spectrum is approximately 104 to 104 metres.
10% to 101
(b) The wavelength of a radio wave is 1500 m.
The speed of radio waves is 3.0 x 108 m/ s.
Calculate the frequency of the radio wave.
Give the unit.
Frequency =
(c) (i) State one hazard of exposure to infrared radiation.

3)

www.accesstuition.com

1)

Page 14 of 16



(i)  State one hazard of exposure to ultraviolet radiation.
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(d) X-rays are used in hospitals for computed tomography (CT) scans.

(i)  State one other medical use for X-rays.

(1)

(i)  State a property of X-rays that makes them suitable for your answer in part (d)(i).

1)

(i)  The scientific unit of measurement used to measure the dose received from
radiations, such as X-rays or background radiation, is the millisievert (mSv).

The table shows the X-ray dose resulting from CT scans of various parts of the body.

The table also shows the time it would take to get the same dose from background

radiation.
Part of the X-ray dose Time it would take to get the same
body in mSv dose from background radiation
Abdomen 9.0 3 years
Sinuses 0.5 2 months
Spine 4.0 16 months
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A student suggests that the X-ray dose and the time it would take to get the same
dose from background radiation are directly proportional.

Use calculations to test this suggestion and state your conclusion.

3
(Total 13 marks)
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