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QUESTIONS

7 questions - 72 marks - lowest tariff first

A



8-MARK QUESTIONS

1 question in this booklet

A



ANSWER >

2 Figure 3 shows a Geiger-Miiller (GM) tube used for measuring radioactivity.

© Andrew Lambert Science Photo Library
Figure 3
(a) Describe how a teacher should use a Geiger-Mdiller (GM) tube to compare the

count-rates from two different radioactive rocks.
(4)

INZ)



ANSWER >

(b) A hospital uses a radioactive isotope with a half-life of 6 hours.

A technician measures a count rate of 80 counts per minute (cpm) from this isotope.

100

80 ¥

60

count rate in cpm

40

20

0 5 10 15 20

time in hours

Figure 4

Complete the graph on Figure 4, as accurately as possible, to show how the
count-rate from this isotope will change from the time of the first measurement.

The first point is already drawn in Figure 4.
(3)

(c) One radioactive source used in hospitals is technetium (Tc).
Technetium is produced from the radioactive decay of molybdenum (Mo).

Complete the following nuclear equation.
(1

(Total for Question 2 = 8 marks)
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9-MARK QUESTIONS

1 question in this booklet

A



ANSWER >

2 This question is about radioactivity.
(@) Alpha (a), beta (B) and gamma (y) are three types of radioactive emissions.

Which statement describes all of these radioactive emissions?
(1)

ionising and emitted by stable nuclei
ionising and emitted by unstable nuclei

neutral and emitted by stable nuclei

o oo
O N @ >

neutral and emitted by unstable nuclei

(b) Fluorine-19 is a stable isotope of the element fluorine.
The element fluorine also has several radioactive isotopes.

Describe one similarity and one difference between the numbers of particles in
one nucleus of fluorine-19 and one nucleus of a radioactive isotope of fluorine.
(2)

similarity

difference

INA



ANSWER >

(c) Figure 3 shows a Geiger—-Muller (G-M) tube attached to a counter.
The G-M tube is used to measure the activity of a source of beta (p) radiation.
There is an aluminium sheet between the beta source and the G-M tube.
The counter is switched on and after 1 minute shows a count of 268.

counter

beta source
source holder

aluminium sheet
Figure 3

(i) The aluminium sheet is taken away.
The counter is reset to zero and then switched on again.
A new count is taken for 1T minute.

Explain why the new count is greater than 268.
(2)

INZ)



ANSWER >

(i) The beta source is then also taken away.
The counter is reset to zero and switched on again.
A new count is taken for 1 minute.

Give a reason why there would now be a reading on the counter.
(1

(iii) State the Sl unit for the activity of a radioactive source.
(1)

(d) Radium-223 is a radioactive substance.
Radium-223 is an alpha emitter.
The half-life of radium-223 is 11 days.
A radioactive source contains 1.7 x 10 nuclei of radium-223.

Calculate the number of radium-223 nuclei remaining in the source after a time of
33 days.
(2)

number of radium-223 nuclei remaining =

(Total for Question 2 = 9 marks)

NG




10-MARK QUESTIONS

1 question in this booklet
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ANSWER >

’
5 (a) Figure 8 is the symbol for a nucleus of americium-241.
241
osAM
Figure 8
Americium-241 is a radioactive isotope of americium.
Americium-241 decays by emitting alpha () particles.
(i) Which of these is the symbol for another radioactive isotope of americium?
(1)
0O A %Am
O B *Am
0 ¢ %Am
O D %Am
(ii) Which of these is the approximate maximum distance that alpha particles can
travel in air at normal atmospheric pressure?
(1)
0 A 5mm
[J B 5cm
0 € 5m
[0 D 5km
(iii) Complete the equation in Figure 9 for americium-241 decaying into
neptunium (Np).
(3)
B
95Am > o+ Np
Figure 9
\
\
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ANSWER >

(b) The activity of a radioactive source is measured as 128 Bqg.

This is shown as a point on the graph in Figure 10.
(3)

140

120

100

80

activity in Bq

60

40

20

0

0O 10 20 30 40 50 60 70 80
timeins
Figure 10
The half-life of this radioactive source is 17s.

Use this information to plot three more points on the graph grid in Figure 10 to
show how the activity of the source changes with time.

(c) Describe what happens in the nucleus of an atom when a positron is emitted.
(2)

(Total for Question 5 = 10 marks)

INZ)
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11-MARK QUESTIONS

3 questions in this booklet
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ANSWER >

6

(a) Sometimes food can become contaminated with radioactive substances.

Describe the harmful effects of eating food contaminated with radioactive substances.
(2)

(b) Gamma radiation can be used in food processing to irradiate food.

Explain why some food is irradiated with gamma radiation.
(2)

(c) Gamma radiation is part of the electromagnetic spectrum.

When the nucleus of an atom emits a gamma ray, the number of protons in the
nucleus and the number of neutrons in the nucleus do not change.

State how the nucleus does change when it emits a gamma ray.
(1

INA
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ANSWER >

*(d) Gamma radiation is produced by radioactive decay.
Alpha radiation and beta radiation are also produced by radioactive decay.
Compare the processes of alpha decay and beta decay.

Your answer should include what each radiation is and what effect each decay has
on the original nucleus.
(6)

(Total for Question 6 = 11 marks)

INZ)
15



ANSWER >

5 (a) Rutherford devised an experiment to fire alpha particles at thin gold foil.
It was found that alpha particles were scattered by the gold foil.
The gold foil was about 4.0 x 107 m thick.
A gold atom has a diameter of about 0.15 nm.

Estimate how many gold atoms would fit across this thickness of gold foil.
(2)

number of atoms =

(b) The apparatus that was used in the experiment is shown in Figure 6.

fluorescent screen to
thin gold foil detect alpha particles

alpha particle

source ¢ most particles

detected

beam of
alpha particles

90°

Figure 6




ANSWER >

(i) The number of particles detected at each angle in a given time is shown on
the graph in Figure 7.

107 \
108
ol

number of scattered 10° .\
particles detected o,
1 03 \._\

102 ~e—¢
10

0 20 40 60 80 100 120 140 160 180

scattering angle (degrees)
Figure 7

Use information from the graph.

Estimate the ratio of the number of particles scattered through 5° to the
number of particles scattered through 100°.
(2)

ratio =

INZ)
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ANSWER >

(i) Explain how the difference in the number of particles scattered at different
angles gives evidence for the current model of the structure of the atom.
(4)

INA
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ANSWER >

(c) Students are given the apparatus shown in Figure 8 and a protractor.

marble

large sheet of paper with
lines 1cm apart

z =

circular weight

movable slope
to roll the
marble down

//////

Figure 8

(i) Describe how the students could use the apparatus to model the scattering of
alpha particles.

(2)

(i) Give one limitation of this model.

(1)

(Total for Question 5 = 11 marks)

Bﬁ?fﬂ‘
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ANSWER >

5 (a) An electron has a charge of -1.

The charge on an alpha particle is
(m

+1

0o o0 o0 0O
O N w >

+2

(b) Alpha, beta and gamma are all ionising radiations.

Give the meaning of the term ionising.
(1)

(c) A teacher determines the background radiation count rate in a laboratory.

Explain how to determine a value for the background radiation count rate.
(3)

INZ)
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ANSWER >

(d) The teacher now investigates the absorption of beta radiation by different
thicknesses of aluminium.

The apparatus available is

+ asource of beta radiation

« aGeiger-Miiller (G-M) tube and counter

« 10 pieces of aluminium, each 0.5 mm thick
+ ametre rule.

(i) Sketch a labelled diagram showing the positions of the apparatus when the
measurements are being taken.

(2)

(i) Give the independent variable in this investigation.

(1)

(iii) Name a quantity that must be kept constant during the investigation.

(1)

INZ)
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ANSWER >

4 A
(iv) Strontium-90 is the source of beta minus radiation in this investigation.
Complete the nuclear equation for this emission of beta minus radiation.
(2)
90 0 90
St —» 3 + Y
38
(Total for Question 5 = 11 marks)
L J

INZ)
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12-MARK QUESTIONS

1 question in this booklet
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ANSWER >

4 a

| 6 (a) Carbon-14is a radioactive substance that emits beta minus () particles.

(i) Which of these is the unit for the activity of a sample of carbon-14?

(1)

] A Pa

[0 B Nm

: 0 € Gs

[0 D Bq

(i) Which row of the table gives a correct comparison of the penetrating abilities

; of alpha, beta and gamma radiation?

(1

least penetrating —» most penetrating

0 A alpha, beta, gamma

0 B alpha, gamma, beta

0 ¢ gamma, beta, alpha

0 D gamma, alpha, beta

(iii) The mass of a beta minus particle is 9.1 x 103kg.

Calculate the kinetic energy of a beta minus particle moving with a speed of

; 3.8x10°m/s.

: (2)

kinetic energy = J

AN J
\ J

INZ)
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ANSWER >

(b) Describe what happens in the nucleus of an atom when a beta plus particle
is emitted.
(2)

INA
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ANSWER >

~
*(c) Radioactive decay can produce gamma radiation and alpha radiation.
Compare the processes of gamma decay and alpha decay.
Your answer should include
« adescription of both gamma radiation and alpha radiation
g - the effect of each type of decay on the original nucleus.
(6)
: (Total for Question 6 = 12 marks)
J

INZ)
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official Pearson Edexcel mark schemes
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< QUESTION

provide a workable method:

1. put rock(s) in front of/near
tube (1)

2. measure (count rate)
separately for the
two different rocks (1)

3. measure each count for the

same time period (1)

4. keep source-detector
distance the same for both
rocks (1)

5. take (into account)/
measure background count

(1)

6. repeat readings and take
average(s) (1)

not “in” tube

keep rocks apart

Question | Answer Additional guidance Mark
Number
2(a) an answer that combines any (4)

4 points from the following to AO 2 2

.\v‘
28




MARK SCHEME - Paper 1 - June 2018 - Q2

Radioactivity (6)

< QUESTION

Question | Answer Additional guidance Mark
Number
2(b) point after first half-life within 1 small square by (3)
6, 40 (1
(1) eve AO 3 1a
point after second half-life
12,20 (1)
point after third half-life
18, 10 (1)
smooth curve starting at
80, with a decreasing
gradient passing through
one correct half-life point
scores 2 marks
smooth curve starting at
80, with a decreasing
gradient passing through
two correct half-life
points scores 3 marks
if no other mark scored
smooth curve showing
decreasing gradient but
not going through any
correct points scores 1
mark
Question | Answer Mark
Number
2(c) an answer containing both of the following numbers in (1)
the correct places (1)
AO21
= T
43

(Total for Question 2 = 8 marks)

RA
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MARK SCHEME - Paper 1 - November 2021 - Q2 Radioactivity (6) < QUESTION

Question | Answer Mark

number

2(a) B ionising and emitted by unstable nuclei (¢&D)
AO1

A is incorrect stable nuclei do not give radioactive
emissions

C is incorrect not all radioactive emissions are
neutral

D is incorrect not all radioactive emissions are

neutral
Question | Answer Additional Mark
number guidance
2(b) _ 2)
same number of protons (1) same atomic AO2

number

different number of neutrons (1) | different mass

number
Question | Answer Additional Mark
number guidance
2(c)H@) An explanation to include; (@)
AO2
there is no aluminium to aluminium
absorb B particles (1) absorbs/stops/blocks
beta particles

(therefore)

more [ particles reach the G-

M tube (1)

accept reverse
arguments

accept radiation for
beta particles

&
RA
30



< QUESTION

Question | Answer Additional Mark
number guidance
2 c (i) (idea of) background radiation a named source | (1)

of background AO3
radiation

Question | Answer Additional Mark
number guidance
2c (iii) becquerel accept Bg (&)

accept close AO1
spelling

Question | Answer Additional Mark
number guidance
2d 33 days is 3 half-lives (1) 1.7 x 10% (@))

2(x2x%x2) AO2

2.1(25) x 10?2 (1) 2.1(25) to any
other power of
ten scores mpl
only

award full marks
for correct
answer without
working.

Total marks for Question 2H =9



< QUESTION

5(a)(i) (1)
C 2%5Am AO1
95
A, B and D areincorrect as these are not isotopes of
americium.
Answer Mark
5(a)(ii) (1)
[x] B 5cm AO1
A, Cand D are incorrect as these are not the correct range of
an alpha particle in air.
Answer Additional guidance Mark
5(a)(iii) I 3)
Za 1) both correct for the AO2
mark
237
lllllll hl " (1)
ecf from mp1
2%.1NM
™) ecf from mp1

Bﬁ?fﬂ‘
32




< QUESTION

Answer Additional guidance Mark
5(b) | plots at three of: 140 (3)

17,64 (1) AO3
34,32 (1) 10
51,16 (1) 100
68,8 (1)

80

activity in Bg

60
tolerance
+1s “
14 Bq 20

0

0 10 20 30 40 50 60 70 80
time ins

allow line passing through correct point(s)
ignore incorrect curve

if no other marks scored allow 1 mark for
evidence of halving activity e.g. 128 to 64

INA
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< QUESTION

Answer Additional guidance Mark

5(c) description to include: (2)
proton (1) AO1
becomes a neutron (1) award 2 marks for p —»n

award 2 marks for answers in
terms of quarks: u—d or up —»
down or uud—udd

if no other mark scored, allow
1 mark for any one of

neutron becomes proton
n—p
d-u

decrease in atomic number by
one

mass number stays the same
gains a neutron

reduce charge (of nucleus) by
one

responses referring to
emission of gamma or

neutrino
Total for Question 5 = 10 marks.
Answer Additional guidance Mark
.\\'/‘



< QUESTION

6(a) A description to include two from: (2)
AO1

(radioactive material/substances)
inside the food/body (1) trapped in the body

emit radiation from inside the exposed to
body (1) radioactivity

damage body cells (1) cause cancer

Answer Additional guidance | Mark

6(b) An explanation linking two from: (2)

AO2
to preserve food (1) stop food going off
by ‘killing’ bacteria (1)

(gamma) is (very) penetrating
(and so reaches all the food). (1)

sterilising (1)

Answer Additional guidance | Mark

6(c) One from: (1)
AO1
rearrangement (of particles) (1)

loses/emits energy (1)

becomes (more) stable (1)




MARK SCHEME - Paper 1 - November 2021 - Q6 Radioactivity (6) < QUESTION

Questio | Indicative content Mark

n

number

6 *(d) Answers will be credited according to candidate's (6)
deployment of knowledge and understanding of the AO1

material in relation to the qualities and skills outlined
in the generic mark scheme.

The indicative content below is not prescriptive, and
candidates are not required to include all the material
which is indicated as relevant. Additional content
included in the response must be scientific and
relevant.

AO11 (6 marks)
alpha
e a particle (not a wave)
¢ made up of 4 particles
e helium nucleus
e has a positive charge
¢ when emitted by a nucleus, atomic nhumber goes
down by 2
e mass number goes down by 4

e a particle (not a wave)

e made up of 1 particle

e electron (or positron)

¢ has a negative charge

¢ when emitted, atomic number goes up by 1
¢ mass number does not change

Ignore references to range, penetration, ionisation.

Level Mark Descriptor
0 e No rewardable material.
Level 1 1-2 e Demonstrates elements of physics understanding, some of
which is inaccurate. Understanding of scientific ideas lacks
detail. (AO1)

e Presents an explanation with some structure and
coherence. (AO1)

Level 2 3-4 e Demonstrates physics understanding, which is mostly

relevant but may include some inaccuracies. Understanding

of scientific ideas is not fully detailed and/or developed.

(AO1)

e Presents an explanation that has a structure which is
mostly clear, coherent and logical. (AO1)

Level 3 5-6 e Demonstrates accurate and relevant physics understanding
throughout. Understanding of the scientific ideas is detailed
and fully developed. (AO1)

e Presents an explanation that has a well-developed
structure which is clear, coherent and logical. (AO1)

&
RA
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MARK SCHEME - Paper 1 - November 2021 - Q6

Radioactivity (6)

Level Mark | Additional Guidance General additional guidance — the
decision within levels
e.g. - At each level, as well as
content, the scientific coherency of
what is stated will help place the
answer at the top, or the bottom, of
that level.
0 No rewardable material.
Level1 | 1-2 Additional guidance Possible candidate responses
isolated facts A beta particle is an electron. An
alpha particle is a helium nucleus
Level 2 | 3—4 Additional guidance Possible candidate responses
effect of alpha and beta | A beta particle is an electron. When
decay emitted the mass number doesn’t
or change but atomic number goes up
nature and effect of by one
alpha or beta
Level 3 | 5-6 Additional guidance Possible candidate responses
detailed comparison Alpha particle is a helium nucleus
that includes AND
nature of alpha and
nature of beta and A beta particle is an electron.
effect of either alpha or | When emitted the mass number
beta doesn’t change but atomic number
OR goes up by one
effect of alpha and beta
and nature of either
alpha or beta

Total for Question 6H = 12 marks

TOTAL FOR PAPER = 60 MARKS

A
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< QUESTION

10% and 10’

AND
(at 100 degrees:) 102

evaluation (1)

number between 10° and 10’
102

OR
between 10%1 and 10°:1
between 10 000:1 and 100 000:1

OR

between 10% and 10°
between 10 000 and 100 000

(e.g. 10*:1 or 107:10%)
allow any correct ratio
not in its simplest form

(e.g. 10*?)

award full marks for
correct answer without
working

inverted ratio scores 1
mark maximum

5(a) substitution (1) (2)
4.0x107 4.0x107 AO2
number of atoms = 5 =T
0.15(x107) | 1.5(x10")
0.000 000 4
0.000 000 000 15
evaluation (1)
2700
accept any value that
rounds to 2 700
award full marks for
correct answer without
working
Answer Additional guidance Mark
5(b)(i) reading from graph (1) (2)
(at 5 degrees:) number between (e.g. 105%) AO2




< QUESTION

Observations

most (alpha particles) pass (straight)
through the foil (with little deflection)
(1)

some (alpha particles) are {scattered /
deflected} through {small angles / less
than 90 degrees} (1)

(very) few (alpha particles) are
{scattered / deflected} through {large
angles / greater than 90 degrees} (1)
Conclusions

atoms are mainly empty space (1)
there must be a nucleus / something
inside the atom (1)

(nucleus / something) must be {small

/ heavy / dense / concentrated /
charged / positive} (1)

ignore refracted
allow repelled

allow rebound /
reflect / back
scattering / bounce
back

ignore electrons

Answer Additional guidance | Mark
5(b)(ii) an explanation including any four Ignore electrons (4)
from: AO1,A03




< QUESTION

Answer Additional guidance | Mark
5(c)(i) A description including; (2)
AO3

roll / release / drop a marble (down | allow alpha particle for
the slope) (1) marble

and one from
record where the marbles go (1) allow any method of
recording

OR

measure the angle of path (1)

Answer Additional guidance | Mark
5(c)(ii) any one from (1)
marble / weight has no charge (1) A03

the edge of the paper is not far
enough away from the weight (1)

the marble / weight is too big / small | not to scale
(M

there is only one marble / weight (1)
it is 2 dimensional / not 3D (1)
all marbles have the same speed (1)

marbles (only deflect on) hitting /
contact with weight (1)

allow marble cannot
pass through the
weight (1)

Total for Question 5 = 11 marks




MARK SCHEME - Paper 1 - June 2024 - Q5

Radioactivity (6)

use of G-M tube (with counter)

(1)

no (obvious) radioactive sources
present (1)

measure (number of) counts in a
given time (1)

divide number of counts by time

(1)

repeat readings (1)

calculate the average value (1)

D +2 1

5(a) AO1.1
A, B and C do not apply to an alpha particle

Questio | Answer Additional Mark

n guidance

5(b) loss / gain of electrons (from accept knock 1
atoms) electrons out AO1.1

(of atoms)

Questio | Answer Additional Mark

n guidance

5(c) an explanation linking three 3
from AO3.3

allow Geiger
counter / rate
meter

allow measure
count rate /
activity if rate
meter used

take readings in
different
positions in
laboratory

RA
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< QUESTION

Questio | Answer Additional Mark
n guidance
5(d)(i) |sketch with 2

at least three objects labelled 3

(1)

allowed labels:
G-M tube ignore beta particles
counter / beta drawn as
aluminium particles or waves
piece(s)/sheet(s)/foil
(metre) rule
B/beta/source

aluminium / sheets between
source and G-M tube with all
three labelled (1)

Questio | Answer Additional Mark
n guidance
5(d)(ii) |one from 1
AO3.3
number of pieces/sheets (of allow amount
aluminium/foil)(1) for number
thickness of aluminium (between
source and G-M tube) (1)




MARK SCHEME - Paper 1 - June 2024 - Q5

Radioactivity (6)

Questio | Answer Additional Mark
n guidance
5(d)(iii) | one from ignore 1
background AO03.3
radiation /
temperature
distance between the source accept beta /
and the G-M tube (1) beta radiation
for source for
distance between source and 1st, 2nd and 4th
aluminium pieces (1) marking points
distance between G-M tube and | do not allow
pieces of aluminium (1) ‘distance of
aluminium’
activity of source (1) accept (same)
strength/intensit
y of source
ignore amount
of beta radiation
direction / angle of source (1)
duration/time of measurement
(1)
Questio | Answer Additional Mark
n guidance
5(d)(iv) 2
-1 for beta B (1) AO1.1
correctly balanced equation with
numbers in boxes adding to 38
(1)
Total question 5= 11 marks
‘ Questio ‘ Answer ‘ Mark ‘
n

RA
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< QUESTION

6(a)(i) The only correct answer is D Bq
(1)
A is not correct because it is the unit of pressure
AO1.1
B is not correct because it is the unit of moment

C is not correct because it is the unit of time

6(a)(ii)
The only correct answer is A 1)
C and D are not correct because they start with most AO1.1
penetrating
B is not correct because gamma is more penetrating than beta
Question | Answer Additional guidance Mark
Number
6(a)(iii) selection of (2)
(KE=)%mv? (1) % x9.1x103" x[3.8x 10°]* | AO2.1
evaluation (1)
6.6 x 107'8() allow values that round to
6.6 x 1078 ())

e.g. 6.5702 x 1078())

award full marks for the
correct answer without
working

INZ)



< QUESTION

proton (1)

becomes a neutron (1)

charge decreases by 1

atomic number
decreases by 1

mass (number) stays
the same

neutron number
increases by 1

award 2 marks for
p—>n

award both marks for
answers in terms of
quarks:

up —» down oru —d or
uud — udd

if no other mark scored
award 1 mark for
n—p

Question | Answer Additional guidance Mark

Number

6(b) description to include (2)
AO1.1

Bﬁ?fﬂ‘
45




MARK SCHEME - Paper 1 - June 2025 - Q6 Radioactivity (6) < QUESTION
Question | Indicative content Mark
Number
6¢c* Answers will be credited according to candidate's deployment of (6)
AO1.1

knowledge and understanding of the material in relation to the
qualities and skills outlined in the generic mark scheme.

The indicative content below is not prescriptive and candidates are not
required to include all the material which is indicated as relevant.
Additional content included in the response must be scientific and
relevant.

AO1

alpha nature (may be in context of emitted from nucleus)
e made up of 4 particles / 2 protons and 2 neutrons

e helium nucleus
e s positively charged (+2)
alpha decay effect on nucleus

e when emitted, atomic/proton number of nucleus goes down by
2

e when emitted, mass/nucleon number of nucleus goes down by
4

e element changes

e charge goes down by 2

e mass goes down by 4

gamma nature
e (considered to be) a (electromagnetic / EM) wave

e photon
e (very) high frequency / short wavelength
e no charge / no mass

gamma decay effect on nucleus
e nucleus does not change (in atomic number or mass number)

e nucleus undergoes rearrangement / becomes more stable /
loses energy / mass converts to energy
e element does not change

lonisation / penetration
e gamma is weakly ionising / highly penetrating / stopped by
(thick) lead
e alphais highly ionising / weakly penetrating / stopped by
paper / few cm of air

7
IRA
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< QUESTION

Level

Mark

Descriptor

No rewardable material.

Level 1

Demonstrates elements of physics understanding, some of which
is inaccurate. Understanding of scientific ideas lacks detail. (AO1)

Presents a comparison with some structure and coherence. (AO1)

Level 2

3-4

Demonstrates physics understanding, which is mostly relevant but
may include some inaccuracies. Understanding of scientific ideas
is not fully detailed and/or developed. (AO1)

Presents a comparison that has a structure which is mostly clear,
coherent and logical. (AO1)

Level 3

Demonstrates accurate and relevant physics understanding
throughout. Understanding of the scientific ideas is detailed and
fully developed. (AO1)

Presents a comparison that has a well-developed structure which
is clear, coherent and logical. (AO1)




MARK SCHEME - Paper 1 - June 2025 - Q6

Radioactivity (6)

Level Mark | Additional Guidance General additional guidance - the
decision within levels
e.g. - At each level, as well as content,
the scientific coherency of what is
stated will help place the response at
the top, or the bottom, of that level.
At each level ionising/penetrating
ability may be used instead of a nature
or an effect to place the response in
the lower end of that level.

0 No rewardable material.

Level 1 | 1-2 | Additional guidance Possible candidate responses
isolated facts: related to alpha is a helium nucleus OR
alpha or gamma gamma is a wave

Level 2 | 3-4 | Additional guidance Possible candidate responses
Limited comparison that
includes Alpha is a helium nucleus and
nature of both gamma is a wave.
or OR
effect of decay of both When alpha emitted the mass number
or decrease by 4 and when gamma
nature and effect of one emitted nucleus doesn't change.
or OR
nature of one and effect of | Gamma is a wave and when gamma is
other emitted the nucleus loses energy.

OR

Alpha is positively charged and when
gamma is emitted nucleus undergoes
rearrangement.

Level 3 | 5-6 | Additional guidance Possible candidate responses
detailed comparison that Alpha is helium nucleus. When alpha
includes emitted the mass number decreases
nature and effect of either by 4. When gamma emitted nucleus
alpha or gamma doesn't change.

AND
nature or effect of the other

&
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Total for Question 6 = 12 marks
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