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	Physics P2 6.1
	Observing nuclear radiation

	Answers to in-text questions

	a No, the salts give out radiation all the time.

b Yes.

c Because it is emitted from the nucleus of an atom.

	Summary answers

	1 a nucleus, protons, neutrons

   b nucleus, radiation

2 a alpha radiation

   b This radiation is either beta or gamma radiation.

3 a Because they have an unstable nucleus that can become more stable by emitting radiation.

   b Any two from radioactive isotopes in the air, the ground or in building materials; X-ray machines; cosmic radiation.


	Physics P2 6.2
	The discovery of the nucleus

	Answers to in-text questions

	a It had hit something much heavier.

b Rutherford’s model would have been incorrect.

	Summary answers

	1 a charge 

   b diameter 

   c mass

2 a Path B.

   b A is wrong because it is attracted by the nucleus;

      C is wrong because it is unaffected by the nucleus;

      D is wrong because it is repelled by the nucleus through too great an angle.

3 a Any two of the following three points:

      1 In the nuclear model, all the positive charge is concentrated in a nucleus that is much smaller than the atom. In the ‘plum pudding’ atom, the positive charge is spread out throughout the atom.

      2 In the nuclear model, most of the mass of the atom is concentrated in the nucleus. In the ‘plum pudding’ atom, most of the mass is spread out throughout the atom.

      3 In the nuclear model, most of the atom is empty space. In the ‘plum pudding’ model, there is no empty space in the atom.

   b The nuclear model explains why some of the alpha particles are scattered through large angles. According to the ‘plum pudding’ model, such large-angle scattering should not be observed.


	Physics P2 6.3
	Nuclear reactions

	Answers to in-text questions
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	Summary answers
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	Physics P2 6.4
	More about alpha, beta and gamma radiation

	Answers to in-text questions

	a To stop the radiation, so it can’t affect objects or people nearby.

b It is not deflected by a magnetic or an electric field.

c To keep the source out of range.

	Summary answers

	1 a gamma

   b alpha, beta, (alpha and beta in either order) gamma

2 a gamma 

   b alpha 

   c beta

3 a Radiation can knock electrons from atoms. This ionisation damages the genes in a cell which can be passed on if the cell generates more cells.

   b Using long-handled tongs to hold the source above the spark counter, move the source gradually downwards towards the spark counter. When the spark counter begins to spark, fix the position of the source, switch off the power supply and measure the distance between source and the spark counter. This is the range of the α-radiation.


	Physics P2 6.5
	Half-life

	Answers to in-text questions

	a 75 cpm

b 6.5 hours

	Summary answers

	1 a unstable, stable 

   b half-life, unstable

2 a 4 milligrams 

   b 1 milligram

3 a 160 million atoms 

   b 10 million atoms


	Physics P2 6.6
	Radioactivity at work

	Answers to in-text questions

	a The detector reading increases and the pressure from the rollers is decreased.

b Alpha (α) radiation would be stopped by the foil.

c B because radioactive iodine did not leave the kidney.

d It was formed recently (in geological terms).

	Summary answers

	1 a beta.

   b beta, gamma (beta and gamma in either order)

   c beta

2 a γ-radiation would hardly be absorbed by the foil as it would all pass straight through the foil.

   b A stable isotope in the body (or elsewhere) would not be dangerous whereas an unstable isotope would be harmful as it is radioactive.

3 a It needs to be detectable outside the body, (non-toxic), have a short half-life (1–24 hours) and decay into a stable product.

   b 11 200 years old.


	Physics P2 6.1 – P2 6.6
	Summary answers – Radioactivity
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2 a gamma

   b alpha

   c beta

   d beta

   e alpha

   f gamma

3 1B,      2D,      3A,      4C

4 a Graph

   b 1 h 40 min

5 a 2

   b 11 200 years

6 a Background radioactivity.

   b 356 cpm

   c Beta radiation, because it penetrates thin foil and is stopped by an aluminium plate. Alpha radiation would be stopped by the foil. Gamma radiation would pass through the foil and the plate.


	Physics P2 6.1 – P2 6.6
	Summary answers (continued) – Radioactivity

	7 a They are positively charged so they are repelled by the nucleus because it is also positively charged.

   b It doesn’t approach the nucleus as closely as A does, so the force on it is less.

   c The nucleus is very small in size compared to the atom, so most α particles don’t pass near enough to the nucleus to be affected by it.


	Physics P2 6.1 – P2 6.6
	AQA Examination-style answers – Radioactivity

	1 a Particles shown by the symbol x in the diagram are called electrons. They orbit the nucleus of an atom. This is made up of protons and neutrons. Protons have a positive charge. This diagram shows the nuclear model of the atom which replaced the plum pudding model.                                                                               (6 marks)

   b more (or less) electrons                                                                              (1 mark)

   c 12                                                                                                                (1 mark)

   d 6                                                                                                                  (1 mark)

   e same number of protons (it is also carbon); same number of electrons;

      2 more neutrons (carbon-14, a different isotope of carbon)                      (3 marks)

2 a Sample 1: alpha, beta and gamma

      Sample 2: alpha and gamma

      Sample 3: alpha and beta                                                                         (3 marks)

   b Two protons and two neutrons; helium nucleus                                        (2 marks)

   c Gamma, beta, alpha                                                                                  (3 marks)

   d i Alpha particle has positive charge, beta particle has negative charge. Positive plate further away so beta more deflected.                                                     (4 marks)

      ii Gamma particles have no charge                                                            (1 mark)

      iii Absorbed by air particles                                                                         (1 mark)

3 a i 99                                                                                                              (1 mark)

      ii 44                                                                                                             (1 mark)

      iii 0                                                                                                              (1 mark)

      iv –1                                                                                                            (1 mark)

   b There is a clear, balanced and detailed description of the reasons why cobalt-60 is not used as a medical tracer in humans and why technetium-99 is used. The answer shows almost faultless spelling, punctuation and grammar. It is coherent and in an organised, logical sequence. It contains a range of appropriate or relevant specialist terms used accurately.                                                                (5–6 marks)

There is a description of a range of the main reasons why cobalt-60 is not used as a medical tracer in humans and why technetium-99 is. There are some errors in spelling, punctuation and grammar. The answer has some structure and organisation. The use of specialist terms has been attempted, but not always accurately.                                                                                                   (3–4 marks)


	Physics P2 6.1 – P2 6.6
	AQA Examination-style answers (continued) – Radioactivity

	There is a brief description of at least one reason why cobalt-60 is not used as a medical tracer in humans or why technetium-99 is, which has little clarity and detail. The spelling, punctuation and grammar are very weak. The answer is poorly organised with almost no specialist terms and/or their use demonstrating a general lack of understanding of their meaning.                                                      (1–2 marks)
No relevant content.                                                                                        (0 marks)

Examples of physics points made in the response:

• half-life (of cobalt) is longer than necessary

• and could cause harm long after diagnosis

• ionising power of cobalt is much higher

• and could damage cells unnecessarily.

• half-life of technetium-99 is short enough to limit harm/risk

• but long enough to allow detection (before the count rate falls significantly)

• the low ionising power reduces harm/risk to a minimum.
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