5.2 Radioactivity: Cambridge IGCSE Physics worksheet - Mark Scheme
	Question
	Answer
	Marks

	1
	A
An alpha particle is a helium nucleus made from two protons and two neutrons.
	(1 mark)

	2
	D
A beta-minus particle is written  in a nuclear equation.
	(1 mark)

	3
	A
Three halvings give 6400 → 3200 → 1600 → 800 undecayed nuclei.
	(1 mark)

	4
	B
Tongs increase the distance from the source, and prompt handling reduces the exposure time.
	(1 mark)

	5
	B
The activity changes 960 → 480 → 240 → 120 in three half-lives, so each lasts 6 hours.
	(1 mark)

	6
	C
Gamma radiation has no electric charge, so a magnetic field does not deflect it.
	(1 mark)

	7
	D
Nucleon number and proton number are conserved across a balanced nuclear equation.
	(1 mark)

	8
	C
Gamma is penetrating enough to leave the pipe and be detected outside it.
	(1 mark)

	9
	B
Reversing three halvings gives 45 → 90 → 180 → 360 Bq.
	(1 mark)

	10
	D
The source contributes 800 counts/min initially, then 400 counts/min, and the 60 counts/min background is added.
	(1 mark)

	11
	C
The count rate changes 640 → 320 → 160 → 80 in three half-lives, giving 18 000 years.
	(1 mark)

	12
	B
The totals balance because  and .
	(1 mark)

	13
	They are radioactive. Accept: unstable / they move away at high speed (have kinetic energy) / they are roughly equal in size.
	(1 mark)

	14
	, so the upper number is 40.
, so the lower number is 20.
	(2 marks)

	15
	The alpha path curves upwards. The beta-minus path curves downwards. The beta particle's path curves more.
	(2 marks)

	16
	There are 350 nuclear decays each second.
	(1 mark)

	17
	Q is the minus path. R is the gamma path. P is the alpha path.
	(2 marks)

	18
	Alpha, beta, gamma.
	(2 marks)

	19
	P is alpha radiation and Q is beta radiation. Beta radiation is deflected more strongly. A beta particle has a much smaller mass than an alpha particle.
	(3 marks)

	20
	Gamma radiation is not deflected because it has no electric charge.
	(2 marks)

	21(a)
	
The fraction remaining is one sixteenth.
	(2 marks)

	21(b)
	

The cave bone is about 22800 years old.
	(3 marks)

	21(c)
	After the animal died, it no longer replaced the carbon-14 in its body.
Some carbon-14 nuclei decayed over time, so fewer undecayed carbon-14 nuclei remain to produce activity.
	(2 marks)

	22(a)
	lpha path curves downward towards the negative lower plate.
Beta path curves upward towards the positive top plate and bends more sharply than alpha.
Gamma path is straight and undeviated.
	(3 marks)

	22(b)
	Gamma radiation is electromagnetic radiation.
It has no electric charge.
An uncharged beam experiences no electric force between the plates.
	(3 marks)

	22(c)
	The alpha path would curve upward instead, towards the new negative top plate.
The beta path would curve downward instead, towards the new positive lower plate.
	(2 marks)

	23(a)
	The completed equation is uranium-235 decaying to thorium-231 and an alpha particle.


1 mark: daughter nucleus nucleon number 231 and proton number 90.
1 mark: alpha particle nucleon number 4 and proton number 2.
	(2 marks)

	23(b)
	The daughter element is thorium.
	(1 mark)

	23(c)
	The alpha particle that leaves the nucleus contains four nucleons (2 protons and 2 neutrons).
	(1 mark)

	24(a)
	

Three half-lives have passed.
	(2 marks)

	24(b)
	
The half-life is 5.0 days.​
	(2 marks)
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