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Chapter 17
The Atomic Nucleus
	
	
	Answer
	Extra information
	Mark

	1
	a
	Random: The time of the decay for any given atom cannot be 
predicted, though the probability of decay can be found.

Spontaneous: No external cause for the decay.
	
	1

1

	
	b
	λ is the decay constant.

It is the probability of decay in a given time.
	
	2

	
	c
	A=λN, so N = 2 x 106 / 9.9 x 10-7 s-1 

N = 2 x 1012
1 mole of iodine-131 will have a mass of approximately 131 g.  There are 6.02 x 1023 atoms in a mole.

Mass of sample = 2 x 1012 x 131 / 6.02 x 1023

= 4 x 10-10 g
	
	4

	Total marks
	8

	2
	a
	A certain proportion of carbon in the atmosphere is C-14

This is incorporated into living matter (e.g. trees) by photosynthesis.

When the tree dies, the amount of C-14 begins to drop, by radioactive decay.

We can use the decay equation, N=Noe-λt, to find t.
	
	2
2

	
	b
	λ = ln 2 / T ½ .  = 1.21 x 10-4 yr-1 = 3.833 x 10-12 s-1
N = A / λ = 0.33 /  3.833 x 10-12 
= 8.609 x 1010 atoms
	
	3

	
	c
	Use N/No = e-λt 

Ln 0.3432 = λt

T = 2.79 x 1011 s or 8800 years.
	
	3

	Total marks
	10

	3
	a
	Mass difference = 5.0301 – 5.0113 = 0.0188 u

X by 1.66 x 10-27 kg = 3.1216 x 10-29 kg

E = mc2 = 2.81 x 10‑12 J
	
	4

	
	b
	1 mole of D-T would have a mass of around 5g.

So 1 kg is about 200 moles = 1.2 x 1026 fusion reactions

= 3.4 x 1014 J (Several hours’ electricity for the UK!) 
	
	3

	Total marks
	7

	Total for test paper
	25
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