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1.

The diagram shows the structure of an atom.

Not drawn to scale
(a)

In 1931 scientists thought that atoms contained only protons and electrons.
Suggest what happened in 1932 to change the idea that atoms contained only protons and
electrons.
___________________________________________________________________
___________________________________________________________________
(1)

(b)

The table gives information about the particles in an atom.
Complete the table by adding the names of the particles.
Particle

Relative Mass

Relative Charge

1

0

very small

–1

1

+1
(2)
(Total 3 marks)

2.

(a)

The diagram shows a hazard sign.

What type of hazard does this sign warn you about?
___________________________________________________________________
(1)
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(b)

The names of three types of radiation are given in the box.
alpha (α)

beta (β)

gamma (γ)

Complete each sentence by choosing the correct type of radiation from those given in the
box. Each type of radiation should be used once or not at all.
(i)

The type of radiation that travels at the speed of light is __________________
(1)

(ii)

The type of radiation that is stopped by thick paper is ___________________
(1)
(Total 3 marks)

3.

(a)

Radiation can cause cancer. The graph shows that the risk of cancer depends on the
radiation dose a person is exposed to.

Complete the following sentence.
The ________________________ the dose of radiation a person gets, the greater the risk
of cancer.
(1)
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(b)

A worker in a nuclear power station wears a special badge (diagram 1). Diagram 2 shows
what is inside the badge. When the film inside the badge is developed, it will be dark in the
places where it has absorbed radiation.

Diagram 1

Diagram 2

Which part of the film, X, Y or Z, would darken if the worker had received a dose of alpha
radiation?
___________________________________________________________________
Give a reason for your answer.
___________________________________________________________________
___________________________________________________________________
(2)
(Total 3 marks)

4.

(a)

The diagram represents a helium atom.
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(i)

Which part of the atom, K, L, M or N, is an electron?
Part
(1)

(ii)

Which part of the atom, K, L, M or N, is the same as an alpha particle?
Part
(1)

(b)

A radioactive source emits alpha particles.
What might this source be used for?
Put a tick (

) in the box next to your answer.

to monitor the thickness of aluminium foil as it is made in a factory

to make a smoke detector work

to inject into a person as a medical tracer
(1)
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(c)

The graph shows how the count rate from a source of alpha radiation changes with time.

What is the count rate after 4 hours?
_______________________ counts per second
(1)
(Total 4 marks)

5.

The diagrams show two different models of an atom.

‘Plum pudding’ model
(a)

Model used today

The particles labelled ‘ X’ in the plum pudding model are also included in the model of the
atom used today.
What are the particles labelled ‘ X’ ?
_________________________
(1)
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(b)

Scientists decided that the ‘plum pudding’ model was wrong and needed replacing.
Which one of the following statements gives a reason for deciding that a scientific model
needs replacing?
Tick (

) one box.

The model is too simple.

The model has been used by scientists for a long time.

The model cannot explain the results from a new experiment.
(1)

(c)

The table gives information about the three types of particle that are in the model of the
atom used today.

Particle

Relative mass

Relative charge

1

+1

very small

–1

1

0

Complete the table by adding the names of the particles.
(2)
(Total 4 marks)

6.

A smoke detector fitted inside a house contains a radioactive source, americium 241.
(a)

Complete the following table of information for an atom of americium 241.
Number ofneutrons

146

Number ofprotons

95

Number ofelectrons
(1)
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(b)

The diagram shows that the radiation given out by americium 241 does not go through
paper.

Which type of radiation, alpha (α), beta (β), or gamma (γ) is given out by americium 241?
___________________________________________________________________
(1)

(c)

Explain why the radiation given out by the americium 241 is unlikely to do any harm to
people living in the house.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)

(d)

Complete the sentence by choosing an answer from the box.
less than

more than

the same as

After many years the radiation emitted by americium 241 will be ________________
when the smoke detector was new.
(1)
(Total 5 marks)
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7.

The diagram represents an atom of lithium.

(a)

(i)

Complete the following table of information for an atom of lithium.

Number of protons
Number of electrons
Number of neutrons
(2)

(ii)

What is the mass number of a lithium atom?
Draw a ring around your answer.

3

4

7

10

Give a reason for your answer.
______________________________________________________________
______________________________________________________________
(2)

(b)

Complete the following sentence by drawing a ring around the correct line in the box.
an ion
An atom that has lost an electron is called

an isotope
a positive atom
(1)
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(c)

When an alpha particle is emitted from the nucleus of a radon atom, the radon changes into
polonium.

An alpha particle consists of 2 protons and 2 neutrons.
(i)

Complete the following sentence by drawing a ring around the correct line in the box.
greater than
The mass of a polonium atom is

the same as

the mass of a radon atom.

smaller than
(1)

(ii)

Give a reason for your answer to part (c)(i).
______________________________________________________________
______________________________________________________________
(1)
(Total 7 marks)

8.

The diagram shows a helium atom.

(a)

(i)

Use the words in the box to label the diagram.
electron

neutron

proton
(2)
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(ii)

An alpha particle is the same as the nucleus of a helium atom.
How is an alpha particle different from a helium atom?
______________________________________________________________
______________________________________________________________
(1)

(b)

The graph shows how the count rate from a sample of radioactive sodium-24 changes with
time.

(i)

How many hours does it take for the count rate to fall from 100 counts per second to
50 counts per second?
Time = _______________ hours
(1)

(ii)

What is the half-life of sodium-24?
Half-life = _______________ hours
(1)
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(c)

A smoke detector contains a small amount of americium-241.
Americium-241 is a radioactive substance which emits alpha particles. It has a half-life of
432 years.
(i)

Which one of the following statements gives a reason why the americium-241 inside
the smoke detector will not need replacing?
Put a tick ( ) in the box next to your answer.

The alpha particles have a low energy.

People replace smoke detectors every few years.

Americium-241 has a long half-life.
(1)

(ii)

The diagram shows the label on the back of the smoke detector.

Why do people need to know that the smoke detector contains a radioactive material?
______________________________________________________________
______________________________________________________________
(1)
(Total 7 marks)

9.

Before using a radioactive source, a teacher asked her students to suggest safety procedures
that would reduce her exposure to the radiation. The students made the following
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(a)

Which suggestion, A, B or C, would not reduce the exposure of the teacher to radiation?
____________________________________
(1)

(b)

The diagram shows how the teacher measured the distance that the radiation traveled from
the source. The count-rate at different distances from the source was measured and
recorded in the table.

Distance from source
to detector in cm

Count-rate in counts
per minute

20

85

40

81

60

58

80

53

100

23

What type of radiation was the source emitting, alpha, beta or gamma?
___________________________________________________________________
Explain the reasons for your choice.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(3)
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(c)

The graphs show how two groups of scientists, A and B, link exposure to radiation and the
risk of getting cancer.

(i)

Complete the following sentence using a word or phrase from the box.
decreases

has no effect on

increases

Both groups of scientists agree that a high level of exposure to radiation
______________________________ the risk of getting cancer.
(1)

(ii)

Use the graphs to describe carefully how the two groups of scientists disagree when
the level of exposure to radiation is very low.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)
(Total 7 marks)
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10.

(a)

The names of the three types of nuclear radiation are given in List A.
Some properties of these types of radiation are given in List B.
Draw a straight line to link each type of radiation in List A to its correct property in List B.
Draw only three lines.
List A
Type of nuclear radiation

List B
Property of radiation

Has the same mass as an electron
Alpha
Very strongly ionising
Beta
Passes through 10 cm of aluminium
Gamma
Deflected by a magnetic field but
not deflected by an electric field
(3)
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(b)

The diagram shows a system used to control the thickness of cardboard as it is made.

The cardboard passes through a narrow gap between a beta radiation source and a
radiation detector.
The table gives the detector readings over 1 hour.

(i)

Time

Detector reading

08:00

150

08:15

148

08:30

151

08:45

101

09:00

149

Between 08:00 and 08:30, the cardboard is produced at the usual, correct thickness.
Explain how you can tell from the detector readings that the cardboard produced at
08:45 is thicker than usual.
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
(2)

(ii)

Which would be the most suitable half-life for the beta source?
Draw a ring around your answer.
six days

six months

six years
(1)
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(iii)

This control system would not work if the beta radiation source was replaced by an
alpha radiation source.
Why not?
______________________________________________________________
______________________________________________________________
(1)
(Total 7 marks)

11.

(a)

The figure below shows a helium atom.

(i)

Which one of the particles in the atom is not charged?
Draw a ring around the correct answer.
electron

neutron

proton
(1)

(ii)

Which two types of particle in the atom have the same mass?
__________________________ and __________________________
(1)

(iii)

What is the atomic number of a helium atom?
Draw a ring around the correct answer.
2

4

6

Give a reason for your answer.
______________________________________________________________
______________________________________________________________
(2)
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(b)

Alpha particles are one type of nuclear radiation.
(i)

Name one other type of nuclear radiation.
______________________________________________________________
(1)

(ii)

Use the correct answer from the box to complete the sentence.
electrons

neutrons

protons

The difference between an alpha particle and a helium atom is that the alpha
particle does not have any _________________________ .
(1)

(iii)

Which one of the following is a property of alpha particles?
Tick (✓) one box.
Have a long range in air

Are highly ionising

Will pass through metals
(1)

(c)

Doctors may use nuclear radiation to treat certain types of illness.
Treating an illness with radiation may also harm a patient.
(i)

Complete the following sentence.
The risk from treating a patient with radiation is that the radiation may
_________________________ healthy body cells.
(1)
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(ii)

Draw a ring around the correct answer to complete the sentence.
Radiation may be used to treat a patient if the risk from the
much bigger than
radiation is

about the same as

the possible benefit of having

much smaller than
the treatment.
(1)
(Total 9 marks)
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