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GET BETTER AT PHYSICS - MARK SCHEME

Radioactive Decay & Half-Life: tiered multiple
choice

AQA A-level Physics - 7408 - Specification 3.8.1.3 - 7 questions - 7 marks

1 mark per correct letter Worked reasoning for every question How students did = from AQA examiner reports, where available
Answer key
Q1 Q2 Q3 Q4 Q5 Q6 Q7
A B B A D B A

Questions 1-3

What randomness means for decay - AQA June 2023 - A-level Paper 2 - Q28

Radioactive decay is random, so it is impossible to predict when a particular nucleus will decay. The
behaviour of a large number of nuclei (activity, half-life) can still be predicted.

How students did: At least 70% of students got this right in June 2023.

a B Decay constant from the half-life - AQA June 2017 - A-level Paper 2 - Q28
A=In2/Ty, =0.693 + 3500 =2.0 x 107457,

3 B Order of magnitude of A - AQA June 2022 - A-level Paper 2 - Q28
A =0.693 + 0.010 = 69 s, which lies between 10 and 102 s~ .

I Watch out: Convert 10 ms to 0.010 s before dividing.

Medium Questions 4-6

n A What the rate of decay is proportional to - AQA November 2020 - A-level Paper 2 - Q29
Activity = AN. For a given nuclide A is constant, so the rate of decay is proportional to N, the number of
undecayed nuclei.
How students did: Between 30% and 50% of students got this right in November 2020.

a D Initial number of nuclei from an activity graph - AQA June 2023 - A-level Paper 2 - Q32
The activity falls from 14.0 MBq to 7.0 MBq in 30 s, so Ty, = 30 sand A = 0.693 + 30 = 0.0231 s, No = Ag

/N =14.0 x 108 + 0.0231 = 6.1 x 108.
I Watch out: Read the half-life from the graph first, then use A = AN with the initial activity.

n B Two samples with equal nuclei after 18 minutes - AQA November 2021 - A-level Paper 2 - Q28
18 minutes is 6 half-lives of X and 2 half-lives of Y. Y has N/4 left. X then has Ny / 28 = Ny / 64. Setting
them equal: Ny = 64N / 4 = 16N.

I Watch out: Count half-lives separately for each nuclide.
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Question 7

7 A Age of a rock from its lead-to-uranium ratio - AQA June 2024 - A-level Paper 2 - Q32
For every 4 atoms of U-235 there is 1 atom of Pb-207, so the uranium remaining is 4/5 of the original. N /

Ng =0.8 = e'“, sot =Ty, xIn(1.25) /In 2 = 0.71 x 0.322 = 0.23 billion years.
I Watch out: The original amount of uranium is 4 + 1 = 5 parts, not 4.

How students did: Fewer than 35% of students got this right in June 2024, and the correct answer was not the most
popular choice.

End of mark scheme. Answers from AQA's published keys; explanations written for this pack. AQA material is © AQA. More free packs and 1-to-1
tuition: www.getbetteratphysics.co.uk
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GET BETTER AT PHYSICS - WHAT NEXT?

Got some of these wrong?

Good. The questions you got wrong show you exactly what to work on next. The
quickest way to fix them is to work through them with someone who marks these
papers.

Book a free 15-minute call

Tell me which questions caught you out. We'll talk about what's going wrong and
whether 1-to-1 or small-group tuition would help. There's no obligation.

Book your free call

Scan to book
calendly.com/getbetteratphysics/freechat

~ - ”~ ™
Current AQA examiner Matched to your exam board Pay per session
| know what the mark schemes Sessions follow your specification No block booking. 1-to-1 or small
reward and where marks are lost. and the topics you find hardest. groups of up to 4.
More free packs Masterclasses are coming
Tiered past-paper questions with full mark schemes, Want to hear first? Email
sorted by topic. helpme@getbetteratphysics.co.uk and I'll let you know
getbetteratphysics.co.uk/free-revision-packs when dates are announced.

Parents: | use these packs in my own tutoring sessions. Tuition options and prices:
getbetteratphysics.co.uk/tuitionpricing
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