Radioactivity — 2020 IGCSE 0625

1. March/2020/Paper_12/No.38
14
The symbol for a radioactive nuclide of carbon is g\ .

How many neutrons are in its nucleus?
A 6 B 8 cC 14 D 20
2. March/2020/Paper_12/No.39
A student measures the rate at which ionising radiation is emitted from a radioactive substance.
He places a detector at different distances from the radioactive source.

radioactive
source

counter
detector —

. é@a

distance d i\

The table shows how the reading on the counter varies wit d.
The readings on the counter are corrected for backgrou iation.
distance d/em 2 4 6
counter reading/counts per minut 115 0 0

Which type of ionising radiation is bein @by the substance?
A w-particles 0@

p-particles

B
C y-rays
D

X-rays P
o0 9
A 4



3. March/2020/Paper_12/No.40
The graph shows the count rate from a radioactive source over a period of time.
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What is the half-life of the source?

A 0.5 hour B 1.0 hour C 1.5hours D 3.0 hours




4, March/2020/Paper_22/No.37
The diagrams show different particles moving through a magnetic field.

Which particle experiences a magnetic force acting up out of the plane of the paper?
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5. March/2020/Paper_22/No.38

When Rutherford bombarded thin gold foil with w- , he found that some o-particles were
deflected through large angles. c:

Which statement explains this deflection?
A Most of the atom consists of emp

B All of the positive charge a
volume.

he mass of the gold atom are concentrated in a small

C Positive charge in t m is spread evenly throughout the atom.

All of the Q@a i concentrated at its centre.

e
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6. March/2020/Paper_22/No.39

The diagram shows the path followed by u-particles as they pass between two charged plates.
They are deflected downwards.

+ + + + + + + + 4+

B-particles ———

a-particles >

What happens to p-particles passing through the same electric field?

A They are deflected downwards more than the a-particles.
B They are deflected upwards.
C They are not deflected at all.

D They are deflected downwards by the same amount as the «a-particles.
7. March/2020/Paper_22/No.40
The graph shows the count rate from a radioactive source over a period of time.
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What is the half-life of the source?
A 0.5 hour B 1.0 hour C 1.5 hours D 3.0 hours



8. March/2020/Paper_32/No.12
A nucleus of americium-241 has the nuclide notation shown.

(@)

(b)

(c)

241 A
m
95

(i) Determine the number of neutrons in a nucleus of americium-241.

number of neutrons = ..o (1]

(ii) Determine the charge on a nucleus of americium-241.

Charge = ..o [ 2]
Americium-241 decays by emitting a-particles. qe
Put a tick in the box next to each correct statement. Py b
a-particles are electromagnetic waves. ‘\

a-particles are fast-moving electrons.

a-particles are helium nuclei.

a-particles are stopped by a sheet of paper.

a-particles can pass through 3cm of [2]
Americium-241 has a half-life
A sample contains 16 mg
Calculate the time it il only 4.0 mg of americium-241 are left in the sample.
time= .. YeATS 2]
[Total: 7]



9. March/2020/Paper_42/No.11
(@) The isotope hydrogen-1 has a proton number of 1 and a nucleon number of 1.

(b)

Two isotopes of helium are helium-3 and helium-4.
Helium-3 has a proton number of 2 and a nucleon number of 3.
Helium-4 has a nucleon number of 4.

Complete Table 11.1 for neutral atoms of these isotopes of helium.

Table 11.1
helium-3 helium-4
number of neutrons
number of electrons
mass compared to a neutral
atom of hydrogen-1
S\ | 3]
An experiment takes place in a laboratory shielded fr ground radiation. A sample
of radioactive material is wrapped in aluminium foil of thi 0.1 mm. A detector of ionising

radiation placed 1cm from the foil records a readin

A piece of aluminium of thickness 5mm i @ etween the detector and the foil. The
detector reading drops to zero.

State and explain any type of radiatior@mg through the aluminium foil.

[Total: 6]



10. June/2020/Paper_11/No.37
A nuclide of the element iron has the symbol shown.

What does a neutral atom of this nuclide contain?

protons neutrons | electrons
A 26 30 26
B 26 56 30
c 30 26 56
D 56 26 30

11. June/2020/Paper_11/No.38
What is the nucleon number of a nuclide?

A the number of neutrons in the nucleus

B the number of protons in the nucleus

C the number of protons minus the number of neutrons i
D

the number of protons plus the number of neutrons i
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12. June/2020/Paper_11/No.39

A thin sheet of paper is placed between a radioactive source and a radiation detector. The count
rate falls to a very low reading.

paper

detector

e | » _
:\\\E'f"‘J ©

counter

source

From this result, which type of radiation is the source emitting?
A ou-particles

B [(-particles

C y-rays

D X-rays @
13. June/2020/Paper_11/No.40 b

In 1986 the Chernobyl nuclear power station in Ukraine suffered a‘

n.
This caused background radiation in many countries, thou ilometres from Chernobyl, to
increase.
What was transported in the atmosphere to these c@ to cause this rise in background
radiation? @
A a-particles o

B-particles 0

radioactive isotopes

EN

14. June/2020/Paper_12/No.
A nuclide of me’el

M"’
*

the symbol shown.
56
eFe

What does a neutral atom of this nuclide contain?

protons | neutrons | electrons
A 26 30 26
B 26 56 30
ot 30 26 56
D 56 26 30




15. June/2020/Paper_12/No.38
Which statement about the nuclei of all atoms is correct?

A They all contain electrons.

B They are all always stable.

C They all contain protons and electrons.
D

They all have a positive charge.

16. June/2020/Paper_12/No.39

A thin sheet of paper is placed between a radioactive source and a radiation detector. The count
rate falls to a very low reading.

paper

detector
L
_a. — /' O

; <
IJ
counter q
source VS

From this result, which type of radiation is the source emitting? *

A a-particles

B-particles

B
C y-rays @
D Xrays o
17. June/2020/Paper_12/No.40
A radioactive isotope has a half-lifi

inutes.

It emits radiation at a rate rticles per second.

How long does it take fi f emission to fall to 25 particles per second?

A 30 minuagg‘ tes C 90 minutes D 240 minutes

®



18. June/2020/Paper_13/No.37
A nuclide of the element iron has the symbol shown.

56
seFe

What does a neutral atom of this nuclide contain?

protons | neutrons | electrons
A 26 30 26
B 26 56 30
c 30 26 56
D 56 26 30

19. June/2020/Paper_13/No.38

The diagram shows an early model of the structure of an atom. @0
ball of 6

negatively positiv
charged cha
electron

This early model is different from the atomic model pted today.

Which statement about the early model is @cluded in the model accepted today?

A The atom is mainly filled with a b sitive charge.

B The electrons are negativ,

ed electrons.

10



20. June/2020/Paper_13/No.39
A thin sheet of paper is placed between a radioactive source and a radiation detector. The count
rate falls to a very low reading.

paper

detector
L]
4 .
N

|

counter

source

From this result, which type of radiation is the source emitting?
A u-particles

B p-particles

C y-rays

<
D X-rays é@

21. June/2020/Paper_13/No.40 ‘\
Why should all radioactive materials be handled carefully? ‘

A They all make anything they touch radioactive.
B They all catch fire very easily. @
C They all emit ionising radiation. @
D They all have long half-lives. o

22. June/2020/Paper_21/No.37

Uranium-235 is a radioactive isoto
stable isotope lead-207. Thes

dergoes a chain of decays and eventually forms the
are represented as shown.

w many protons and how many neutrons are lost from a single

nucleus of uraniuim-23 a single nucleus of lead-2077

protons neutrons
A 10 18
B 10 28
C 18 10
D 28 10

11



23. June/2020/Paper_21/No.38
A radioactive material has a half-life of 20 days.

A sample of the material contains 8.0 x 10'"® atoms.

How many atomic nuclei have decayed after 60 days?

A 10x10" B 4.0~10" C 6.0x10" D 7.0~10"

24. June/2020/Paper_21/No.39

A thin sheet of paper is placed between a radioactive source and a radiation detector. The count
rate falls to a very low reading.

paper

detector
S 5

]
@]

I

, <
counter q
source
5 é

From this result, which type of radiation is the source emitting? l\

B p-particles :
C vy-rays
D X-rays ( @

25. June/2020/Paper_21/No.40
a-particles, p-particles and y-rays are y radioactive nuclei when they decay.

@ ctric field?

A o-particles

Which emissions can be defle
A o-particles and (-pa
B p-particles and -
C y-rays aﬂcT gearl
5 B

a-particles, p-parti and y-rays

12



26. June/2020/Paper_22/No.37
Uranium-235 can undergo nuclear fission in many ways.

Which equation correctly shows a possible fission reaction for uranium-2357
A n o+ ZoU > 'EiBa + eKr + 3n
B on + “olU » %Sr + 'BXe + 2/n
¢ In+ ZU > BRb + TCs + 3in

1 235 87 146 1
D n+ HU - Br + Sla + 4n

27. June/2020/Paper_22/No.38

A radioactive material has a half-life of 20 days. Qz

A sample of the material contains 8.0 » 10'° atoms. P
How many atomic nuclei have decayed after 60 days? (\
A 10x10" B 40x10" C 6.0x10" 0% 10"

28. June/2020/Paper_22/No.39

A thin sheet of paper is placed between a radi @urce and a radiation detector. The count
rate falls to a very low reading.

etector
L]
I

I

counter

From this regﬁTh;?thc adiation is the source emitting?
A a-particles
B pB-particles
C y-rays
D X-rays

13



29.

30.

31.

32.

June/2020/Paper_22/No.40

o-particles, p-particles and y-rays are emitted by radioactive nuclei when they decay.

Which emissions can be deflected by an electric field?
A a-particles and p-particles only

B p-particles and y-rays only

C y-rays and a-particles only
D

a-particles, p-particles and y-rays

June/2020/Paper_23/No.37
What occurs during nuclear fusion?

A Two light atomic nuclei join together and emit energy.

B Two light atomic nuclei join together and absorb energy.
C A heavy atomic nucleus splits and emits energy.
D

A heavy atomic nucleus splits and absorbs energy.

June/2020/Paper_23/No.38

A radioactive material has a half-life of 20 days. O‘

A sample of the material contains 8.0 x 10'° atoms.

How many atomic nuclei have decayed after Gt)ﬁ@

A 1.0x10" B 40x10" C

June/2020/Paper_23/No.39

A thin sheet of paper is placed be
rate falls to a very low rea

paper

detector

S —

counter

source

From this result, which type of radiation is the source emitting?
A o-particles

B p-particles
C y-rays

D X-rays

14

2 D 7.0x10"

%Qadloactwe source and a radiation detector. The count



33. June/2020/Paper_23/No.40
a-particles, p-particles and y-rays are emitted by radioactive nuclei when they decay.

Which emissions can be deflected by an electric field?
A «-particles and B-particles only

B pB-particles and v-rays only

C vy-rays and o-particles only
D

a-particles, p-particles and y-rays

15



34. June/2020/Paper_31/No.12
Radioactive sources emit a-(alpha), f-(beta) and y-(gamma) radiations.

(a) State which of these types of radiation can pass through paper.
- 1]
(b) Barium-137 is a radioactive isotope. The nuclide notation for barium-137 is
137
5ﬁBa

Determine the number of neutrons in a nucleus of barium-137.

number of neutrons = ........cccceeeeeierinnes e 1]
(c) An isotope of barium-137 has a half-life of 3 minutes. o 6@

A radioactive source contains 36 mg of this isotope. \

Calculate the mass of the isotope that remains in the s@fter 9 minutes.

>
&

mass of th 1T 4 aF=TT 1] o SR 1 1o BN £C]

Q [Total: 5]

16



35. June/2020/Paper_32/No.12
(a) Carbon-14 is a radioactive isotope of carbon. An atom of carbon-14 has 6 protons in its
nucleus.
Another isotope of carbon is carbon-12.

(i) Determine the number of protons in a carbon-12 nucleus.

- 1]

(ii) Determine the number of neutrons in a carbon-14 nucleus.

- [

(iii) Determine the number of electrons orbiting the nucleus of a si n-14 atom.

(b) Carbon-14 decays by emitting a B-particle.

State what happens to a nucleus of carbon-14

(c) People working with radioactive souru@ed to take safety precautions.

[1]

(i) Ashielding material can a% ising radiation and reduce the damage to living tissue.
State a suitable ill absorb all types of naturally occurring nuclear radiation.
- [1]

Iding, state how a person can reduce the amount of ionising
when they handle samples of radioactive substances.

(i) Apart from
radiatiof the

- [1]
[Total: 6]

17



36. June/2020/Paper_41/No.10
Fig. 10.1 represents a neutral atom of an isotope of element X.

————

- -l = ~
ra - - ~
1" "” “'\ \\
- ~ N
s, # - Y
e - ~ \
¢ - b
] 4 N\ Ay
i ! \ Ay
h ¥ y Y
k ' ' v
' i \ i
i i L] ]
T Vo
¢ )
1 i i
. o
1 v ! ]
\ \ I i
\ A v i
\ Al i L
AS ks
" \ ’ ;"
A . s 7
Ay \\ ” P
*
\\ \.‘." "l /I
. “'-.__".___.__ ,’f
g -
- -
----- ._-"-_‘J
.
Fig. 10.1

(a) State one similarity between this atom and a neutral atom of a differenti @ of element X.
(b) The isotope of element X is radioactive. It decays to fo@ tope of element Y by emitting

a p-particle.

(i) Using Fig. 10.1 deduce the nuclide notatio isotope of Y produced by this decay.

nuclide notation: Y [3]

K
[Total: 7]
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37. June/2020/Paper_42/No.10

Fig. 10.1 shows a vacuum tube with a radioactive source. The radioactive source emits a-particles,

p-particles and y-rays. There is a very strong magnetic field between the N pole and the S pole of
the magnet.

lead cylinder with narrow
vacuum central hole

) / / radioactive source

AT
Vi

R
/ a-particles, p-particles and y-rays

Fig. 10.1

(a) The lead cylinder has a narrow central hole. State and explain the F-,ﬂ‘@c the lead cylinder.

................................................................................................. éQ

®,..
(b) Describe the paths of the a-particles, p-particles and y- }ey pass through the magnetic
field. Explain your answers.

(i) a-particles &

? N DT T T T T T T

....‘
L 24
MRA AR A 2]

(iii) y-rays

[Total: 8]
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38. June/2020/Paper_43/No.10
(a) Aradioactive nucleus of carbon decays to a nucleus of nitrogen by emitting a particle.

Complete the nuclide equation and state the name of the particle.
"C — N+ X

name of particle X ..., [3]

(b) A radiation detector in a laboratory records a reading of 10 counts/min. There are no
radioactive samples in the laboratory.

(i) Explain why the radiation detector records a reading and suggest a possible source.

explanation ...

source 0
(ii) Carbon-14 has a hali-life of 5700 years. There are abm on-14 in all living
organisms. \
An archaeologist digs up some ancient wood. @ sne laboratory as in (b)(i), a
sample of this ancient wood gives a reading of 2( s/min. An equivalent sample of

living wood gives a reading of 80 counts/min uggested that the age of the ancient
sample is 11400 years.

Do a calculation to check whether this su ion is correct.

[4]
[Total: 9]
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