Radioactivity — 2022 November |GCSE 0625

1. Nov/2022/Paper_11/No.37

The nuclide notation for the isotope lithium-7 is gLI )

How many neutrons are there in an atom of lithium-77?

A 3 B 4 c 7 D 10

2. Nov/2022/Paper_11/No.38

A radioactive material is emitting a-particles. The radioactive material is used in a demonstration
in a school laboratory experiment.

Which safety precaution must be taken by the person carrying out the experiment?

A Handle the source with tongs.

B Place the source on a heat-proof mat.

C Surround the experiment with a lead screen.
D

Wear goggles.

3. Nov/2022/Paper_11/No.39
The graph shows how the count rate from@oactive isotope changes with time.
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What is the half-life of this isotope?
A 20s B 6.0s C 12s D 53s



4, Nov/2022/Paper_11/No.40

5.

6.

A student measures the count rate near a radioactive source using a detector of ionising
radiation. The diagram shows the arrangement.

radioactive
source

counter
detector 75 -

The counter reads 75 counts per minute.
When the source is taken away, the reading on the counter decreases to 5 counts per minute.

What was the rate of emission from the radioactive source when the counter reading is corrected
for background radiation?

A 5 counts per minute

B 15 counts per minute @
C 70 counts per minute 6
D

80 counts per minute

Nov/2022/Paper_12,13/No.37 ‘ 'E

A nuclide of cobalt contains 27 protons an% ons.

Which symbol represents this nuclide?
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Nov/2022/Paper_12/No.3
Everyone is exposed to background radiation.

What are sources of background radiation?
A food and drink only

B rocks only

C cosmic rays only

D

food and drink, rocks and cosmic rays



7. Nov/2022/Paper_12/N0.39

The diagram shows a piece of apparatus used to determine the nature of the emissions from a
radioactive source. The absorbers can be raised out of or lowered into the path of the radiation
from the source to the detector. The apparatus is evacuated.
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The table gives a set of results for a particular radioactive source.

count rate on detector
(counts per second)

absorber in use

none 350
thin paper

1.0mm aluminium

1.0cm lead

Which types of radiation are being emitted by the r

A o-particles and (-particles o

B a-particles only

C p-particles and y-rays Q

D p-particles only

8. Nov/2022/Paper

The half-life of a‘&am active material is 400 years.
®

How long will it take until only % of this sample remains undecayed?

100 years
400 years
800 years
1600 years

o O W P



9. Nov/2022/Paper_13/No.38
In the processes shown, X and Y are elements.

Which process describes a-decay?

A Atoms of X collide with atoms of Y.
B Atoms of X emit atoms of Y.

C Atoms of X change into ions of Y.
D

Atoms of X absorb w-particles.

10. Nov/2022/Paper_13/N0.39
A high-voltage power supply is connected to a metal grid and a wire, as shown.

radioactive source e
emitting a-particles il

high
voltage -

When the radioactive source is placed clos@ grid, sparks are cbserved in the position
indicated.

Which statement explains why the spaeaormed?
A a-particles have a long raQo

R 4 .
a-particles grg st ing.
*

a-particles have no ¢

B
C w-particles have n
D

11. Nov/2022/Paper_13/No.40
A radioactive substance has a half-life of 6 hours.

It has an initial rate of emission of 120 counts per second.

How long will it take for this rate of emission to fall to 30 counts per second?

A 1.5hours B 12 hours C 30 hours D 240 hours



12. Nov/2022/Paper_21/No.37
A very important experiment increased scientists’ understanding of the structure of matter.

In the experiment, particles scattered as they passed through a thin metal foil.

Which particles were used, and to which conclusion did the experiment lead?

particles conclusion
A alpha-particles matter is made up of atoms
B alpha-particles atoms have a very small nucleus
c beta-particles matter is made up of atoms
D beta-particles atoms have a very small nucleus

L/

13. Nov/2022/Paper_21/No0.38 @:

Polonium, Po, has a proton number equal to 84 and a number equal to 218.

Polonium changes into astatine, At, by emittmﬁ@le

Which equation represents this decay?

1
B 218PO + DB —

c “po -
218
o 218Pg ,113 At



14. Nov/2022/Paper_21/No.39
The graph shows how the count rate from a radioactive isotope changes with time.
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What is the half-life of this isotope?

A 20s B 60s C 12s D 53s

15. Nov/2022/Paper_21/No.40
What is the nature of a-emission?

A electromagnetic waves @
B negatively charged particles Q

C positively charged particl

D

O
uncharged particles Q

.0

g

16. Nov/2022/Paper_22/No.3

A thin metal foil is placed in a vacuum. a-particles are fired at the foil and most go straight
through. A very small proportion of the a-particles are deflected through large angles.

What does this provide evidence for?
A o-particles are very small.
There are negative electrons in each atom.

B
C There is a tiny nucleus in each atom.
D

There are neutrons in each atom.



17. Nov/2022/Paper_22/N0.38
Thorium-230 is represented by the symbol 230Th This isotope is radioactive and decays to

radium by emitting a-particles.

Which nuclide is produced by this decay?

A 226Ra B 230Ra c 230Ra D 234Ra

18. Nov/2022/Paper_22/N0.39
The diagram shows a piece of apparatus used to determine the nature of the emissions from a
radioactive source. The absorbers can be raised out of or lowered into the path of the radiation
from the source to the detector. The apparatus is evacuated.
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The table gives a set of results for a paﬂic@dioactive source.
absorbe Q count rate on detector
(counts per second)

350

thin paper 350

’? mm aluminium 180
g
1.0cm lead 23

Which types of radiation are being emitted by the radioactive source?

A o-particles and B-particles
B a-particles only

C p-particles and y-rays

D

B-particles only



19. Nov/2022/Paper_22/N0.40

The graph shows the measured count rate of radiation from a source containing a radioactive
isotope. The detector is in a laboratory, with no shielding from background radiation.
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What is the measured count rate after a time of one half-life?

A X B Y c (X=Y) (X+Y)

2 2 2 2

20. Nov/2022/Paper_23/No.37

A thin metal foil is placed in a vacuum. a-particles are fired at the foil and most go straight
through. A very small proportion of the a-particles are defleeted through large angles.

What does this provide evidence for?

A o-particles are very small.
There are negative electrons in ea

B
C There is a tiny nucleus in each
D

There are neutrons in eaQ

D ¢
&
*Q
21. Nov/2022/Paper _23/No.38
The table compares a-radiation, p-radiation and y-radiation.

Which row is correct?

a-radiation B-radiation y-radiation
A more ionising than p or y a proton electromagnetic radiation
B less ionising than p or y an electron two protons and two neutrons
o more ionising than p or y an electron electromagnetic radiation
D less ionising than p or y electromagnetic radiation a proton




22. Nov/2022/Paper_23/No.39
A high-voltage power supply is connected to a metal grid and a wire, as shown.

radioactive source
emitting a-particles
metal grid

wire

high
VUltage Sparks
observed

When the radioactive source is placed close to the grid, sparks are observed in the position
indicated.

Which statement explains why the sparks are formed?

A o-particles have a long range. @
B «-particles have no charge. b@

C u-particles have no mass.

D «-particles are strongly ionising. 0&

A student investigates four different ve isotopes. The student places a detector near
each radioactive material.

23. Nov/2022/Paper_23/No.40 a@

The background count ra ounts per minute throughout the investigation.

The table shows the d

Which g, 4
ich isotope a
g

ings at the start and after 8 hours.

4 hours?

count rate at'the start count rate after 8 hours
counts per minute counts per minute
A 150 36
B 212 53
(o 260 92
D 356 80




24, Nov/2022/Paper_31/No.10
(a) a (alpha)-particles, p (beta)-particles and y (gamma)-rays have different characteristics.

Complete Table 10.1 by indicating with a tick (v/) the correct type of radiation for each
characteristic. The first row is done for you.

Table 10.1

characteristic type of radiation

a (alpha)-particles | p (beta)-particles v (gamma)-rays

electromagnetic wave v

least ionising

least penetrating

a helium nucleus

negatively charged

[3]
L/

(b) The nucleus of an isotope of plutonium has 94 prot 147 neutrons. The chemical

symbol for plutonium is Pu. 0
Write the nuclide notation that describes this w

@ |
,00
oQ 2]

12 atoms of a radioactive isotope of plutonium.
of plutonium is 14 years.

(c) Asample contain
The half-life of t

L 2
Calcuiat(g? he f atoms of this isotope of plutonium remaining in the sample after

28 yearss

number of atoms of plutonium remaining = ... e [3]

[Total: 8]

10



25. Nov/2022/Paper_32/No.11
Fig. 11.1 represents an atom of carbon-14.
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(a) (i) State the name of the particle labelled X. ‘\

(ii) State the name of the particle Iabelle%&

(iii) State the nucleon number n-14.
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(c) Scientists find an ancient wooden spoon. They find that the spoon contains 2000 atoms of
carbon-14.

When the spoon was made, it contained 16 000 atoms of carbon-14.
The half-life of carbon-14 is 5800 years.

Calculate the age of the ancient spoon.

age of SPOON =......ccciveeeriiierrcrire e YEAIS [2]

[Total: 6]

12



26. Nov/2022/Paper_33/No.10
(a) State which radioactive emission:

(i) isthe MOoSt PENEIrating ........eereeeeee et s s s s s
(i) IS the MOSEIONISING .oeeeeieeiee ettt ee et e e et e e eeaeeeeeeeeaeeaeansanasanranreaana

(iii) has @ positive Charge. ... e e e e n e e e e ee e e en e s

(b) lodine-131 is a radioactive isotope that is commonly used in medicine.
The nuclide notation for a nucleus of iodine-131 is:

131
53

(i) Determine the number of protons in one nucleus of iodine-131. _.........cccooiiiiiiines

(ii) Determine the number of neutrons in one nucleus of |::od|neq0

(c) Radioactive iodine-131 has a half-life of 8 days.

0\
The activity of a sample of iodine-131 is 1600 wu@

Calculate the activity of this sample after 24 d®

13

e

(1]
(1]
(1]

(11
(11

ceeeeeen. COUNES /S [2]

[Total: 7]



27. Nov/2022/Paper_41/No.9
Only one isotope of gold occurs naturally on Earth.

(a) State what this indicates about the nuclear structure of all the naturally occurring atoms of
gold on Earth.

.M
(b) There are several artificially produced isotopes of gold.
Gold-198 (%Au) is an artificial isotope which is used in medicine and in scientific research.
Gold-198 decays by p (beta)-emission to a stable isotope of mercury.

(i) Determine the number of protons and the number of neutrons in a nucleus of this isotope

of mercury.
number of protons = é

number of neutrons
& (2]

Q"’Q

14



(i) Asample of gold-198 is placed near to a radiation detector in a research laboratory. The
count rate is recorded at the same time every day for 32 days.

The results are used to plot the graph shown in Fig. 9.1.
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Using Fig. 9.1, determine the backgroeund count rate in the research laboratory.
COUNEFAtE = et eeees [1]
(iii) Using Fig. 9.1, dete e half-life of gold-198.
half-life = e 4]
[Total: 8]

15



28. Nov/2022/Paper_42/No.10
(a) The magnitude of the charge on a p (beta)-particle is 1.6 x 1071°C.

(i) State the proton number and nucleon number of an a (alpha)-particle.
PrOtON NMUIMDBDET ..ot e e e e e eeeeaaeaen e emn s snsamansaeaeeeeaaeaaeen

(100w (=To L T L a0 =] TS

[2]
(ii) Determine the magnitude of the charge of an o (alpha)-particle.

o =T o T PSSRSO
(11

(b) Anucleus of radium-230 consists of 88 protons and 142 neutrons. Radium-230 is radioactive
and decays by p (beta)-emission to an isotope of actinium. The Sy | for radium is Ra and
the symbol for actinium is Ac.

Write down the nuclide equation for this decay. bq

Q [3]
(c) The half-life of radium- @mm. A sample contains 9.6 x 10~'2g of radium-230.
Calculate the ma m in the sample after 279 min.
; ¢
“se
MASS = oeeeeeiereeeeeeeeeeeeeees e e srnnsnarnnneneaeees 2]
[Total: 8]

16



29. Nov/2022/Paper_43/No.10

(a) A cloud chamber can be used to detect a (alpha)-particles and p (beta)-particles. Alcohol in
the cloud chamber exists as a vapour and condenses on ions produced in the air. This forms
visible tracks.

Fig. 10.1 shows the tracks when a source of a-particles and p-particles is present in the cloud

chamber.
cloud chamber
alcohol vapour
in air
source of
a-particles

and p-particles

Fig. 10.

Some of the tracks are short and thick tl@cks are longer and thinner.

State and explain which tracks are d by a-particles and which tracks are produced by
p-particles.

(b) A radioactive isotope of sodium (Na) is used to detect leaks from water pipes. A nucleus of
this isotope of sodium contains 11 protons and 13 neutrons. This nucleus decays by emitting
a p-particle to form a nucleus of magnesium (Mg).

(i) Describe what is meant by an isotope.

17



(ii) Write down the nuclide equation for the decay of this isotope of sodium to magnesium.

[3]

(iii) This isotope of sodium has a half-life of 15 hours. The isotope of magnesium is stable
and does not undergo radioactive decay.

Suggest why these properties of the isotope of sodium and the isotope of magnesium
make this isotope of sodium suitable to detect leaks from water piEes.

- [2]
[Total: 10]

18



