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Paper-1 Topic: GCSE Triple Science Atomic Structure (High Demand Questions)

Name of the Student:

Max. Marks : 24 Marks Time : 24 Minutes
Q1.
When the nucleus of a radium-225 atom decays, it changes into a nucleus of actinium-225.
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What type of radiation is emitted by radium-225?

Draw a ring around your answer.
alpha beta gamma

Explain the reason for your answer.

(Total 3 marks)

Q2.

(@) Some rocks inside the Earth contain uranium-238, a radioactive isotope of uranium. When an
atom of uranium-238 decays, it gives out radiation and changes into a thorium-234 atom.

O ) @ + O

Uranium-238 Helium Thorium-234
nucleus

()  What type of radiation is emitted when a uranium-238 atom decays?

1)

(i)  From which part of a uranium-238 atom is the radiation emitted?
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@)
(i)  Uranium-235 is another isotope of uranium.

How is an atom of uranium-235 similar to an atom of uranium-238?

1)
(b)  Uranium-238 has a half-life of 4500 million years.

()  When the Earth was formed, there was twice as much uranium-238 in the rocks as there
iS now.

What is the age of the Earth?

(1)

(i) Complete the graph to show how the number of nuclei in a sample of uranium-238 will
change with time.
Initially, there were 100 000 nuclei in the sample.
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(2)
(Total 6 marks)

Q3.

(@) Uranium atoms do not always have the same number of neutrons.
What are atoms of the same element that have different numbers of neutrons called?
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(b)

()

(d)

Q4.
@)

1)
By emitting an alpha particle, an atom of uranium-235 decays into an atom of thorium.

4
An alpha particle, which is the same as a helium nucleus, is represented by the symbol 2 He

The decay can be represented by the equation below.

Complete the equation by writing the correct number in each of the two boxes.

235

QU — Th + ,He

(2)
The diagram shows an atom of uranium-235 being split into several pieces.

Kr—89

Ba—-144

() Name the process shown in the diagram.

(1)

(i)  Name the particles labelled X.

(1)

Uranium-235 is used as a fuel in some nuclear reactors.
Name another substance used as a fuel in some nuclear reactors.

(1)
(Total 6 marks)

A radioactive source emits alpha (a), beta (B) and gamma (y) radiation.

(i)  Which two types of radiation will pass through a sheet of card?

(1)

Downloaded from www.merit-minds.com



(i) Which two types of radiation would be deflected by an electric field?

1)
(i) Which type of radiation has the greatest range in air?
1)
(b) A student suggests that the radioactive source should be stored in a freezer at —20 °C. The
student thinks that this would reduce the radiation emitted from the source.
Suggest why the student is wrong.
(1)
(c) Phosphorus-32 is a radioactive isotope that emits beta radiation.
() How is an atom of phosphorus-32 different from an atom of the stable isotope
phosphorus-317?
(1)

(i)  The graph shows how the count rate of a sample of phosphorus-32 changes with time.
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Use the graph to calculate the half-life of phosphorus-32.

Show clearly how you used the graph to obtain your answer.
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Half-life = days

)
(i)  Plants use phosphorus compounds to grow. Watering the root system of a plant with a

solution containing a phosphorus-32 compound can help scientists to understand the
growth process.

127

Radiation detector
and counter

Explain why phosphorus-32 is suitable for use as a tracer in this situation.

(2)
(Total 9 marks)
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