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Q1.

A radioactive source emits alpha, beta and gamma radiation.
(@ An alpha particle is the same as a helium nucleus.
How many times bigger is the radius of a helium atom than the radius of an alpha particle?

Tick (v') one box.

Less than 100 times bigger

Exactly 5000 times bigger

More than 10 000 times bigger

1)
(b) Alpha particles can ionise atoms in the air.

What happens to an atom when it is ionised by an alpha particle?

Tick (v) two boxes.

A neutron in the atom becomes a
proton.

The atom becomes a positive ion.

The atom gains a neutron.

The atom gains a proton.

The atom loses an electron.

2

(c) A spark detector is a device that can be used to detect alpha radiation.
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A spark detector works by alpha particles ionising atoms in the air near a wire mesh.

A large potential difference creates a spark when the air near the wire mesh is ionised.

Suggest why a spark detector cannot detect beta radiation.

(1)

(d)

radiation.

The figure below shows the equipment the teacher has.
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Describe a method the teacher could use.

A teacher wants to demonstrate that the radioactive source emits alpha, beta and gamma

Count rate
meter

(6)

Q2.
Different radioactive isotopes emit different types of nuclear radiation.

(Total 10 marks)
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A polonium-210 (Po) nucleus emits an alpha patrticle (a) and turns into a lead (Pb) nucleus.

This can be represented by the equation:

(@ What is the value of A in the equation?

Tick (v') one box.

A =206 A =208 A =210

(b) What is the value of Z in the equation?

Tick (v') one box.

Z=80 Z=82 Z=85

A=211

1)

1)

(c) A strontium-89 nucleus (Sr) emits a beta particle (B) and turns into an yttrium nucleus (Y).

This can be represented by the equation:

What are the values of A and Z in the equation?

(d) Gamma radiation is another type of nuclear radiation.

What does gamma radiation consist of?

Tick (v') one box.

High energy neutrons

Electromagnetic waves

Particles with no charge

Positively charged ions

()

1)
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(e) Explain the differences between the properties of alpha, beta and gamma radiations.

(6)
(Total 11 marks)
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