
Worked Solutions for ENGAA Papers by Topic

Section 1

Topic: Radioactivity

Section 1 Topic Number of Questions 2016 - 2020

Algebra 34

Calculus 16

Coordinate geometry 11

Electricity 18

Energy 8

Exponentials and logarithms 9

Forces and equilibrium 7

Geometry 40

Kinematics 15

Materials 2

Matter & thermal physics 5

Mechanics 55

Number 11

Probability 3

Radioactivity 14

Ratio and proportion 7

Sequences and series 8

Trigonometry 6

Waves 13
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ENGAA S1 2020 - Question 3

ENGAA S1 2020 - Question 3 - Worked Solution

β: neutron → proton & β一electron
—10β 24α

92238U → 82206pb
mass decreased by 32 → 8α

charge is conserved:
92 — 8.2 + n. 1 = 82

n = 6
Answer is A

http://www.oxbridgemind.co.uk/
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ENGAA S1 2019 - Question 12

ENGAA S1 2019 - Question 12 - Worked Solution

α : Gives alpha particle off A = —

β : Neutron → proton + electron
A = 0 Z = +1

ZAX → n × 24α + (7 — n) — 10β+?? Y
n, the number of alpha particles gien off is greater than 7 — n
: n = 4,5 or 6 → eliminates first two options , due to mass loss.

plugging C 为 D 为 E into above decay equation
Only C holds
Answer is C

http://www.oxbridgemind.co.uk/
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ENGAA S1 2019 - Question 20

ENGAA S1 2019 - Question 20 - Worked Solution

Initially

After two half lives

x → x

Thus ratio is
1∶7

Answer is B

http://www.oxbridgemind.co.uk/
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ENGAA Specimen S1 - Question 12

ENGAA Specimen S1 - Question 12 - Worked Solution

RNX → R —2PY → QPz
Since the proton number of Y is 2 less than that of X,

X → Y by alpha decay
hence P = N — 4

Since the mass number of Z is equal to that of Y , it decays by beta decay.
hence Q =R —2 + 1 = R — 1

Answer is B

http://www.oxbridgemind.co.uk/
http://www.oxbridgemind.co.uk/


ENGAA S1 2018 - Question 2

ENGAA S1 2018 - Question 2 - Worked Solution

An α particle:
24α

A β particle :
—10β

So total number of proton’s lost;
(5 × 2) + (—1 × 2) = 8

Answer is B.

http://www.oxbridgemind.co.uk/
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ENGAA S1 2018 - Question 14

ENGAA S1 2018 - Question 14 - Worked Solution

http://www.oxbridgemind.co.uk/
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● From graph
Background counts 20 counts/min

● So initial sample a line has initial count:
120 - 20 = 100

● At half life will have count : 50
● So total count will be:

20 + 50 = 70
From graph this is at : 40 min

Answer is A.

http://www.oxbridgemind.co.uk/
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ENGAA S1 2018 - Question 24

ENGAA S1 2018 - Question 24 - Worked Solution

Write decay equation:
92235u + 01n → 588Br + 57145La + x01n

conserve mass number:
236 = 88 + 145 + x

x = 3
3 Neutrons

Conserve mass number and proton number of 2nd decay:
57145La → —10β + 58145X

58 Protons

Answer is H.
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ENGAA S1 2017 - Question 8

ENGAA 2017 - Question 8 - Worked Solution

Subtract two equations
x — (—x) = t2c —t1c

2x = c(t2 —t1)

x = 0.06m
x = 6cm

Answer is D

http://www.oxbridgemind.co.uk/
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ENGAA S1 2017 - Question 10

ENGAA 2017 - Question 10 - Worked Solution

Balance Nucleon Number
1 + 239 = w + g + z × 1

240 = w + g + z
Balance Atomic Numbers

0 + 94 = 54 + x + 0
x = 94 — 54

x = 40
Answer is B

http://www.oxbridgemind.co.uk/
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ENGAA S1 2017 - Question 14

ENGAA 2017 - Question 14 - Worked Solution

一α particles:
4

α2
β 一particle
An electron

β一
0
1

● Atomic and mass number need to always balanced
● A is not possible as:

Atomic mass is P , so would describe a nuclei atom pre α emission

● But α 一 1 is not possible as a β一decay would causes atomic number of nuclide to
increase

Answer is A

http://www.oxbridgemind.co.uk/
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ENGAA S1 2017 - Question 26

ENGAA S1 2017 - Question 26 - Worked Solution

● Initially Nx = N , NY = N
● In 6 hours:

□ Two half lives of X:

Nx =

□ Three half lives of Y:

→ Nz = (N — Nx) + (N — Ny)

13
= N

8

Answer is D

http://www.oxbridgemind.co.uk/
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ENGAA S1 2016 - Question 2

ENGAA S1 2016 - Question 2 - Worked Solution

82214pb → … → 82210pb + …
The lead-214 nuclide loses 4 nucleons so it emits 1 alpha particle. This would result
in a nuclide

80210X
The proton number then increases by 2. This means 2 beta decays occur

1 α and 2 β
Answer is D

http://www.oxbridgemind.co.uk/
http://www.oxbridgemind.co.uk/


ENGAA S1 2016 - Question 6

ENGAA S1 2016 - Question 6 - Worked Solution

Diagram 1
92235U + 11P → 2 × 01n + 55144Ba + 3689kr

The number of protons is not constant,
The nucleon number is also not constant
This is not possible
Diagram 2

http://www.oxbridgemind.co.uk/
http://www.oxbridgemind.co.uk/


92235u + 01n → 3 × 01n + 3896sr + 54137xe
The number of proton and nucleons is constant
This is possible
Diagram 3

01n + 92235u → 3 × 01n + 3587Br + 57145La
This is not possible

2 only
Answer is C

http://www.oxbridgemind.co.uk/
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ENGAA S1 2016 - Question 26

ENGAA S1 2016 - Question 26 - Worked Solution

The α particles has a relative mass of 4 and the Th - 234 has a relative mass of 234
By conservation of momentum

4Vα = 234VT

4
VT = Vα

1
× 4 × Vα

2 +
1

× 234 × VT
2 = E

2 2

234

http://www.oxbridgemind.co.uk/
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2vα
2 + × 234

2

vα
2 = E

Eα = 2vα
2

E = vα
2

Answer is D
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