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Q1.The diagram represents an atom of beryllium. The three types of particle that make up the
atom have been labelled.

Q2.
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Use the labels from the diagram to complete the following statements.

(a)
Each label should be used once.
The particle with a positive charge is ... .
The particle with the SMalleSt MASS IS ......ccvvviiiiiiie e :
The particle With NO CRAIGE IS .....uiiiiiiiiiii e : o

(b)  What is the mass number of a beryllium atom?

Draw a ring around your answer.

Give a reason for your answer.

........................................................................................................................ o
(Total 4 marks)

(@) The diagram represents a helium atom.
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Which part of the atom, K, L, M or N, is an electron?

(i)
Part

Which part of the atom, K, L, M or N, is the same as an alpha particle?

(i)
Part

A radioactive source emits alpha particles.

(b)
What might this source be used for?

Put a tick (+") in the box next to your answer.

to monitor the thickness of aluminium foil as it is made in a factory

to make a smoke detector work

to inject into a person as a medical tracer
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(c) The graph shows how the count rate from a source of alpha radiation changes with

time.
100 K
80
Count rate 60 S
in counts

per second 4Q

20

0

0 1 2 3 4 5 6
Time in hours

What is the count rate after 4 hours?

............................................. counts per second

(1)
(Total 4 marks)

Q3.The pie chart shows the average proportions of natural background radiation from various
sources in the UK.

Rocks and
building
materials

Cosmic rays
from space

Radon gas
in the air

@ (@ Complete the following sentence.

ON AVEIAJE, .ot of the natural background



radiation in the UK comes from radon gas.
1)

(i)  Radon gas is found inside homes.

The table shows the results from measuring the level of radon gas inside four
homes in one area of the UK.

Home Level of radon gas in
Bq per ms of air
1 25
2 75
3 210
4 46
Mean 89

One of the homes has a much higher level of radon gas than the other three
homes.

What should be done to give a more reliable mean for the homes in this area
of the UK?

Put a tick (v") in the box next to your answer.

ignore the data for home number 3

measure the radon gas level in more homes in this area

include data for homes from different areas of the UK

@

(b)  Each atom of radon has 86 protons and 136 neutrons.
(1) How many electrons does each atom of radon have?

Draw a ring around your answer.

50 86 136 222
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1)

(i)  How many particles are there in the nucleus of a radon atom?

Draw a ring around your answer.

50 86 136 222

(1)
(Total 4 marks)

Q4. Four different processes are described in List A. The names of these processes are
given in List B.

Draw a line to link each description in List A to its correct name in List B.
Draw only four lines.

List A List B

the nuclel of two atoms garmnma eSS0

jotning together

electric current

the nuclens of an atom
spliting into several pieces

tomsation

a1 atotn losing an electron

nucdear fizsion

an electnic charge moving
through ametal muclear fusion

(Total 4 marks)
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Q5.Alpha, beta and gamma are types of nuclear radiation.

(@) Draw one line from each type of radiation to what the radiation consists of.

Type of What radiation consists
radiation of
Electron from the nucleus
Alpha
Two protons and two
neutrons
Beta
Electromagnetic radiation
Gamma
Neutron from the nucleus

3

(b) A teacher demonstrates the penetration of alpha, beta and gamma radiation through
different materials.

The demonstration is shown in the figure below.

L

Paper 5 mm of 5 cm of
aluminium lead

Complete the figure above by writing the name of the correct radiation in each box.
2

(c) Give two safety precautions the teacher should have taken in the demonstration.



2
(d) The table below shows how the count rate from a radioactive source changes with
time.
Time in 0 40 80 120 | 160
seconds
Count rate
in counts / 400 283 200 141 100
second
Use the table to calculate the count rate after 200 seconds.
(2)
(e) The half-life of the radioactive source used was very short.
Give one reason why this radioactive source would be much less hazardous after
800 seconds.
(1)

(Total 10 marks)

Q6.The equation below shows the process by which two atomic nuclei join to form a different
nucleus.

H+ H - H
+ »
1 1 2 €
(&) Where does the process shown by the equation above happen naturally?

Tick (+) one box.
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Inside the Earth

Inside a nuclear power station

Inside the Sun

(1)
(b)  Use the correct answer from the box to complete the sentence.
fission force fusion
The process of joining two atomic nuclei to form a different nucleus is called
NUCIEAN .oveeviveiiiieiiiee e, :
1)
(c) What is released during this process?
Draw a ring around the correct answer.
charge energy force
(1)

(Total 3 marks)

Q7.Nuclear fission and nuclear fusion are two processes that release energy.

(@ (i) Use the correct answer from the box to complete each sentence.

Geiger counter nuclear reactor star

Nuclear fission takes place Within @ .........ccceevvviiiiiiiii e :

Nuclear fusion takes place Within @ ...........cccccuueiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeee :
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@)

(i)  State one way in which the process of nuclear fusion differs from the process
of nuclear fission.

1)
(b)  The following nuclear equation represents the fission of uranium-235 (U-235).
1 235 236 141 92 1
,n o+ EQU — EQU — b‘EBa + 3ﬁrﬂ’\r + 3&” + energy
Chemical symbols:
Ba - barium
Kr - krypton
()  Use the information in the equation to describe the process of nuclear fission.
(4)
(i)  An isotope of barium is Ba-139.
Ba-139 decays by beta decay to lanthanum-139 (La-139).
Complete the nuclear equation that represents the decay of Ba-139 to La-139.
139 139
Ba —— La
3)



(Total 10 marks)
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M1.(a)

M2.

proton
all 3 in correct order
electron
allow 1 mark for 1 correct do not
neutron
accept letters p, e, n
o 9

reason only scores if 9 is chosen

number of neutrons and protons

@ O L

(i) M

(b) To make a smoke detector work.

(c) 40
no tolerance
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M3. (@ () half/50%

1
(i)  Measure the radon gas level in more homes in this area
1
(b) () 86
1
(i) 222
1
[4]
M4. four lines correct

allow 1 mark for each correct line

if more than 1 line is drawn from a box in List A, mark each
line incorrect

List A List B

_ — JaTITIA BT SE00
the fuclel of two atoms joining
together

el ectric cutrent
the nuclens of an atom
splithng into several pieces

lotdsaton

an atom losing an electron

nuclear fizsion

at el ectric charge tmoving
through a metal

nuclear fusion

[4]
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M5.(a) Alpha — two protons and two neutrons

Beta — electron from the nucleus

Gamma — electromagnetic radiation

(b) Gamma
Beta

Alpha
allow 1 mark for 1 or 2 correct

(c) anytwo from:

. (radioactive) source not pointed at students

. (radioactive) source outside the box for minimum time necessary
. safety glasses or eye protection or do not look at source

. gloves

. (radioactive) source held away from body

. (radioactive) source held with tongs / forceps

accept any other sensible and practical suggestion

(d) half-fe=80s

counts / s after 200 s =71
accept an answer of 70

(e) very small amount of radiation emitted
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accept similar / same level as background radiation

M6.(a) inside the Sun

(b)  fusion

(c) energy

M7.(@ () nuclear reactor

star

(i)  nuclei are joined (not split)
accept converse in reference to nuclear fission
do not accept atoms are joined

(b) () anyfour from:

. neutron
. (neutron) absorbed by U (nucleus)
ignore atom

do not accept reacts
do not accept added to

. forms a larger nucleus

. (this larger nucleus is) unstable

. (larger nucleus) splits into two (smaller) nuclei / into Ba and Kr
. releasing three neutrons and energy

accept fast-moving for energy
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(i) 56 (Ba)

57 (La)
if proton number of Ba is incorrect allow 1 mark if that of La
is 1 greater

0

B
accept e for 8
1349 138 0
wBa — la + _
scores 3 marks

[10]
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