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1 The diagram shows the main parts of a nuclear reactor
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(@) Draw a line linking each part of the reactor with its main function.

The first one has been done for you.

part of reactor main function

f
i
T controls the rate of fission

| & 5
control rod r X

absorbs dangerous radiation

A f?coo lant
e |

1

fuel rod *

J' contains uranium for fission
I

removes energy from the reactor

shielding

]
|
.|
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(b} State the type of energy released in a fission reaction.

| K?neﬁc.enena\ﬁ e

(c) Explain the role of the moderator in a fission reaction.

~The modenatore slows_down +he neutrons . so. +hak
~newtrons .......cQ.n......be...‘.....mbs.on.bed,.....bﬂ... uronjum

chen Control reds absords
Gp'pfSS?On

(Total for Question 1 = 8 marks)
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3 2 A student finds this representation of nuclear fission on a

uranium
nucleus

{#} |

Rt

ek dleays

cmd spl?l's ?n-‘m 40 da nuLIeus Q’Bard’um cmcl Kuypton

_o0d 2 ncu\mns ﬁ ne,uhtms oarte *he"n absortbed N
o béj other. u.rwg} "..gétgms....m.. It
; é&@% S N T

N

HE -.~ i
(b) ‘The daughter nuclel move off with high speed.

Name the type of energy that this gives them.
{1

LT P TEPN e
AT b e e e,

; o kinEhc. _eneray

.

(Total for Question 2 = 4 Marks)
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'_The dlagram shoWs the mam parts of a nuclear reactor PR Lot S -
"f‘ln.the nuclear reactor uranlum-235 nuctei undergo ﬂssfon ina conthﬁed Chai" reaction. RET {
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| (b) State the form of energy that is released du ring ﬁssion

(C) How does the shrelding Improve safety-; oy,
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138
4 (a)} The diagram shows the fuel used in some nuclear reactors. {; g+
¥4 ¢ x _-,f-‘
The fuel is contained inside spheres. E',},;@g
. | SR
The silicon carbide laver of each sphere is designed to contain the fission i‘.” J&Q
products for at least one million years. W

e
. \m/ - graphite

tm— silicon carblde

> fuel

=4
2

section through a fuel sphere

........

(i) Give the name of a fuel that could be used.

Uranlemm

R oL Tt

(iil) Explain why it is :mportant to contain these fission products for such a tong time.

1Y
i

ick NC.! e

rmd?c:hor;\ 'mea hcwa o kcma bothFe. i

The.. %’ssl& rcodqu Qree. ﬁﬂ_knmdt’oachve md en—ﬁ’d-,s
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e e N Wy

~ (b) The reactor is cooled with hellum gas.

~ (iv) The graphite layer in every fuel sphere acts asa moderator.

What is the function of the moderator in a nuclear reactor?

(v) The nuclear reactor also contams boron control rods.

Explain why it is dangerous to remove most of the control rods from the reactor. .

Fﬁwenm_neumns coould be.. Qbsombed )%’" ' m*e OF

The gas enters the reactor at 500 °C

(i) Whatis thls temperature in kelvm?»w

pressure=.... |3, . .. MPa
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5 Inanudear reactor, a uranium 235 nucleus absorbs a neutron and fisslon cccurs.

{a) Complete the equaﬁon below that shows a typical fission reaction.

235 1 142 A 1

U + n — Ba + K + 3  n
92 0 _ 56 36 0

(b) Explain how nuclear fission can lead to a chain reaction.

The nuc\eus ofF_ Urtontum-295 o.bsombs
Jhecomes__unstable. It de,mz
nucler ond _releases.

685
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{€) The diagram shows a nucdlear reactor.

RINICININ d
o Lo
.._..!L,-.ﬂ HHiH 1 ——‘:j__.eonhm\ nods
- nY
— coolant out
o T
A | -__sh?e\é?t‘ba
? A !
¥ L
? - uranium rod —7 | -8} PR
g’. - é:bglant in
% — —

R

L

|

1 ¥
)

(i) On the diagram, label the control rods and the shielding. o

-

(i) Explaii why thé shielding is needed.

_“The :reeactor : waoste . m(e uac\xo&&?ve. .These can
damoge cells . tmd;gco.use concere . Shte.\d?na

obsowtbs these - duna ertous readfotion.

LA WA LA L ‘l)‘l_i‘i‘i‘i‘i‘i‘i‘i‘i‘;‘;‘:‘:‘
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6

The table describes the nuclei of four atoms.

uranium-234 | uranium-235 | plutonium-238 | americium-238 |
234 235 ] 238 | 238 '
U U Pu Am |
92 | 92 | 94 95 |

(a) Atoms contain electrons.

Which nucleus needs the largest number of electrons to form a neutral atom?

A uranium-234 .
B uranium-235
C

plutonium-238

X D americium-238

687
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RO A

(€) All of the nuclej are unstable and have a different half-life.

(i) Explain what is meant by the term unstable.

TTURTRIUNe £ ORI TR

“The. “epm _unstable m:Ee@s-%oo. nuclet. thor will
5 ..dema.....ox\c\ emt yeadbfa®an

(i) Explain what is meant by the term half-life.

Half ’fe %5 the amount of 4fme. 4aken Sor any) readivachve
Substance. o_weduce. Ao, half . Fach radfoactive Fsotope.

decoys In_diffenent speeds ond has  dpfertent
L%t (1, I A1

0
¥
0
(Il) Use lnformatlon -table to identify element X.

A element X = Umn?um—-’LQ‘l

-
.
&
NG
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(e} The nucleus of americium 228 can absorb an electron.
When this happens, one of the protons in the nucleus becomes a neutron.

This equation describes the process.

P + € =——m—— N
0

(i) Describe how this process affects the proton number and the nucleon number
of the nucleus that absorbs the electron. ‘ o

L Phys I el Yy
-":- ﬂ‘avm‘ﬁ e ;"'

5k u;awo:aw,!-f

T gty Mossrn | .
R VT RR A LURE | P S

* }ﬁ@?@fl:f‘
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O = unstable isotope
@ = stable isotope

number of
heutrons

oo T W AE RE W W WO W W

otopes described as stable?

(i) Why are’someis

-

. because Avey do.. nor.emit. rodiovon.
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{(b) (i} Use'the grid to calculate the number of neutrons'in a %P nuclaus

ne

-number of neutrons =

(i) Descr!be what happens to the number of protons and the number of neutrons
when a nucleus of Pb decays to forrn 281,

’R';oi'onnmbﬂc Snereoses ...ba... e IR

~-Neutron _number. decrceases by 1.
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Radon is a gas produced by some types of rocks : i:‘,
(@) Radon is a natural source of radioactivity. Lol a0 .
L..Jﬂl.._n

‘What is the name for this radioactivity?

K A background radiation
[T} B chain reaction

[0 € radioactive dating
1 D radiotherapy

(b) There are two sources of alpha radiation in some houses:

radon gas in the air
* solid americium in a smoke alarm
The alpha particles from radon are a greater risk to health than the alpha particles
from americium. 45

Explain why. 3
~Radon s a %as so —the o.\phu ’puﬂ\r?(.\‘-s arce. mb?\e

w\mg amerdgetum s 90\"3.,,, 55‘ +he. rpmﬁng\es 5\-&5 in place,

692
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(& Radon 222 and radon 220 are both Isotopes of radon,

A nucleus of radon 222 has 86 protons,

How many protons are there In a nucleus of radon 2207

AR A 86
L1 B less than 86
1 € morethan 86

1 D none

(i) A nucleus of radon-222 has 136 neutrons.

How many neutrons are there in a nucleus of radon-2207

O A s8s
X B 134
0 € 136
0 Db 220

Y

L

-,‘ o g
0 Pt LRV SRS St

B ]
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(d) The graph shows how the activity of a sample of radon-220 changes with time.

800

70040 : SIS | R

activity 200 N

0

0

fitfercent  spes and has _diffewent halF-Uke.

(iii) Use thegraphmfind a value for the half-life of radon-220.

Halflife=. .. B9

694
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il lll 5 ..l v ’uL CfN .'dd:uf;(,‘n"- in ‘::ﬁL:: ';'nr 3’»'3}'3
ey . . ardisTinm e, Bicgh
Sometimes radiation m 2ans streams of narticles and somerimes radiation means Ngh

partic n
fs'eq Lency waves,

(@) Draw a straight line from each description to the type of radiation it describes.

description type of radiation

- —
QIGCTI‘Omagnenc S —— R —
___waves

particles witha |

negative charge

gamma
- . ]
particles with a *
positive charge | SF P =]
‘ neutron
4

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

(i) Complete the table to show alpha, beta and gamma radiations in order of

mcneasmg ionisation.

[ gamma. Tt beta. alphou

e

(i) Describe two ways in which these ionising radiations can cause harm.

damoﬁe cells

Can _Ccouse. . Cconcert.

Lbi#y moasTn b
L ERA{TIAE1500%;!
£5217

e a5
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(c) People who wark vmh ionising radlations need to measure the amount of
radiation they aié éxposed to.

For many years, a film badge was used to detect the radiations.

The diagram shows how a film badge is constructed.

——— photographic film

> absorber windows
in front of film

Each absorber wlndow is made from different thicknesses of paper-
aluminium or lead.

Compilete the table to show if alpha, beta and gamma rad“" ion: penetrate each
material. Some have been done for you. :

Use the words ‘goes through' or ‘stopped:

;- A P AR ) 2Bl e Bt ol Ay o P IRT P RRR N A : - fawre ; !'
i alpha radiation { stopped
e e e g ST
| betaradiation | goesH WEO UG | stopped; L stopee d

:;."""" cal : ?Mf" et g 2 - e e e ] v-i

it 8 Wk 2 g A g e e s 8 o Bt e e v

’3 ﬁ{f» goaxhrough ; 8°Q5 '\‘\ﬁouﬂﬂ 30&5 ‘"httOU-Sh

(d) Statethe name of angfharhdevice t_hat can be used to dete;t alpha radiation,

.‘ Gte?ge"MullerL'fube T e P

696
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Iy~ et -
Sata particles an

o
o]
C)
3
3
c

{2} Complete the tahle by tickin

e

the first one has neen done for you.

f
{ Type of radiation
Property
aipha particies  heta particies
- Most ionising v
largest mass v’

Most penetrating

4
oo Ok

(i) State the number of neutrons an

number of neutrons. 9

number of protons, . 5.7 Ml

rays have different propertic

g the correct type of radiation for each

gamma rays

e
N

d the number of protons in an alpha particla.

(i) Suggest why alpha radiation is more ionising than bheta or gamma radiation.

L Alpha veadfodion  hos  mowe chaiges
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e
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4 o

:;! i
: ;" S
T
';3’ -

{
F ™
& - T
2P i < »
5’- ¢} Asmoke alarm contains a source of alpha particles and a detector.
o Th |

7 eal i
%g - pha particles reach the detector through a sample of air from the rocm. .

A -

13

The alarm sounds if there is a sudden drop in the detector reading.

a
7=

— This graph shey i
- graph shows changes in the detector reading.
L )
” i
_": alarm
= o sounds
:’., detector l
- reading [~ TTTTN—

Lo

0 time

v

(i} Why is the detector reading never zero?

£ : : ® )
kecause Hhewe 5 backgreound wad fotton

(i) Why is the detector reading never constant?

. Radloackivity Ss standomy

(iii) Suggest why fewer alpha particles reach the detector if there is a fire.

The CdPh(L .‘p_aﬂ\%Q\ES e absorcbed
Ahe amoke  blaeks the algno. PQH‘!‘?C,\Gs_ R

A A A ATATAIAIAAN S !

7 Warear BAMTRL i
505 Fauul
sy, Tarek :,.:y. T a8
577 1703653648, §- & %;5{,; 698
i

Abddr liEza l
s BB TIRS 18009
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11 Asciantist placed a radioactive sottree i front of o Geiger Muller detecter and measuied
the count rate evory 20 mingtios, ‘

The table shows her data,

Time £l s w Count ratuv ' , o (fx)frnct(‘!(i cinunni‘ rutt_?
in minntt;s ) ~in counts per minute -~ incounts per tiipute
0 | 600 : 630
wo O aer »' B e
40 Tl 330 | S a0
60 ’ 240 | | - = 210
80 | j-' 1w - s
100 L T e ] wF hn

{a) The scientist corrects the count rate readings to allow for l";."u;l\'gml.n'ncl vadiation,

(i) State two sources of background radiation.
..0 ¢
1 ‘ radYation *'V\'(O(T) sun C«lﬂ(‘ atonts
lalton e %
> wcadiadion Sicom woelk ond b m\d’\’nga
(i) Describe how the scientist should measure the background radiation and correct
the count rate readings.

Hem ove ~the \'(,(}.A?OO.C&?V& source.

Meosuge. the- .b,o&Kgxnova#.d,..‘x,(c;\tﬁq;\:i“m\...‘ ocount rave

Repeat Ane  meosure ment

Subtricact Ahe }30&\.\9110\1\\& yodiot\ton "V[(‘Qn’j

each veeadin 1o SR SO SR N
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(iit) Plot a graph of corrected count rate against time and draw the curve of best fit.

=100~

G -

500 A

constecred 4004 <
count rare 0 :
cpunts PET
minute
o004
200 -
4004
0,,.0"”- o« 0 %0 100

1tme 0 minuies

(iv) Use yourgraph to find the half-life of the radioactive source.

g ——
{

- Eayate AT T
;1;.?:,";"-;- Facuity

halflife= . 36 . . minutes

nazem Tarak Brir /s
{! 'nmo:omus.‘ =
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(b} The radioactive nuclei in the source emit beta radiation.

What effect does the emission of a beta particle have on a nucleus?

..7he _neudreon  numbest decvteoses ba 4.
_fhe._peoten_oumber. Sncweases. by A

ST ITPEeP

{c} The scientist needs to reduce the risks when working with radbamé-%'hrces.

- (i) Bxplain why radiocactive sources can be dangerous.

’T;'ecé emit \omsm% rto.d‘o;hon

nh#ae cawremet i mi pinaae 4 tenane pud ekt aB R - menwre b1 b § s Gmeead [BABARE F0i900 (90a BN HMAMALR AEFEY Ciir e =R e 0 RS ciedmen Sande o

’W\ese odfaton cfcm,k.,dcmo.g", Sk ce ”5 .

and _con. .

cause cancert

701

e an A e A ae M M M a4 S d B O Z A K

e



https://v3.camscanner.com/user/download

12 Carbon-14 1s a radioactive 1sotope of carbon,

It has the symbol -
14
C

(a) (i) The number of nucleons in a carbon-14 nucleus is

U Ae
7 B g
RN Ci4

I D20

(i) The number of neutrons in a carbon-14 nucleus is.

g 0 As
L | X Bs
0 T4
0 D20

K A6 |

0 B o
0 ¢4

1 D20

ca«s;.w_ﬂ*r
-; uwﬂ' 5
8 i
.'fdm;“llu’ "é{

Akl umn‘n 5
ARG 173851000% g, 1

R
L,’
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Sore.__odomie._u

1 Abits Hswan
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{b) When cérbon- Mlvdécays it emits a beta particle.

What is a beta particle? -

K A an electron

Ll B aneutron

0. € anuclevs

] Da proton

(¢) Carbon-14 has a hal-Lifc of 5700 years.

(d) The carbon atoms in the cloth are mainly atbms

<
..E i

A sample of cloth contains 6.0 g of carbon-14.

What mass of carbon- 14 will remain in the cloth afier 11_ 400 ycars? ‘ L

m’A 1L.5g A g
D.f 20

& C‘2.5gA

0 D3o0g.

o 24l

What are isotopes? 4

» 703

e
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13 The diagram shows a neutron colliding with a nucleus of uranium-235, producing a
nuniber of products.

TPTOREE TS
;‘r," ‘Wr

neutron | ——y,

4 ) . X K
: 6ri ' e J“} '
1 'x“
¢ ¢V

- v
uranium-235 ' W g :

(a) Namc_the process shown in the diagram.

Whoame e s o e

(b) Explain how the process shown in the diagram can lead ton Elihin_;féiwtion.
S5 ronsi R 7y

The_nucleus of. Urt&n?um-?.BEvob.Sombs O neutrton . and
becomes unshb\eli—dmas ond _tt's_ nucleus spitts . fnto
o daughlere nuclef,bartum ana Krtypron, and

absorcbed by other, urcantum nucleus , which leads 4o
a..chatn_react |

(c) This process ré]'é'“a's”eswencrgy, "y

Explain the form that this energy takes. |

i K‘-‘neﬂcenm:ga -of. H‘szOn(thoduﬂ\'s S

o
i
”

,.m*
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(d) The energy released in this process cap be used in a nuclear power station.

TN g et e ¢ i

WS SRS Y, |

,g
=

generator

(i) Complctc the chaﬂ'below_fﬁ"'show the main hsct'ul energy transfers in a nuclear
power station Y : :

N anasvec2eanss,

Heat energy healb ...mne.l'?.ﬁ-.......;.:. e ‘:....k‘\'ﬂﬁHC- ege_ch.?m]
reledsed by SiETgY ifi E:,I GSTEY i E:x GhefEy il Q siiefay i
reactor | water/steam | turbine - ‘ generator wit eiy '
m17m=m. ri
umum 7nq
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AP HLY

<

B A R LA TR AP )

' radioactive
L~ source

o~ GMdetector

{a) The readlngs from the counter need to be corrected for background raduatlon

(I) State one source of background rad’ano”"‘"

Measine. +hé' bq.c.l-ﬂartound nos:\totmh

_fepeat “he.. Jeasurement and -ake an &Veﬂﬂgf
. Sublrack the._background . radietton. friom the
qeo.&?ngs oF 'lh& na.d\oac\-?ve som'cm.

B T S T R Py S P
REETTR . o i . i 3 aea
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zlnur hmﬁ] 25 T i

llvlnn»nn ot :
; ~mum_'__¢qa1‘ ABANSTE
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(i) Use your graph to estimate the half fife for this material.

R T T N TN
i e

Half-life=.... .0 ‘95 o MiNUTES

(c) The isotope technetium-99 i a gamma emitter with a half-life of 6 hours. It is
used as a radioactive tracer in medicine.

The technetium-99 is injected into a patient’s bloodstream and carﬁe&}igqnd the
body by the blood. The radiation it emits is detected outside the deB_ff g

Explain why technetium-99 is suitable for uséasatracer in this way P ‘ drh the
'ﬁ.ch?we!r un-99 Yo o gummMa emitrert aNd 2N’ pass Hhreaaa

bwf”r‘&thneh"um-% bos_ o showt. halRiaife: ond -Falls

A0 \ow.leve)  soan abtert
.‘C?Fe,_ﬁ.h....:_i.ang. ~enough o

arees B3
rs-cs Facully
sem V4 Anzg
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o .15 Jotm Lesue was ) sclamlst wha inwstigated h«w and Ihermomﬂ?u(s _ »
* He exﬂlrlmanud wlrh a haliow mm! cube The cube had dlﬁwm wrfams on each 'vk

rash el AN
iy
A A, g
%,.‘- ¥
r3

e Rt Ve
ot

et 2 N s g T
. T N 1

’,:_; > ,_"and wais filfed with boiling water. R : 3 ;v
a1 A student Uses 8 modei version of Le:.lte’.‘ cube tc !nvas:igam how fhe %;,;g'{agr of
2 a hot object affects the- radlaﬂaﬂ emttted

oL She uses acube wlth four differem vértical surfaces. e
o .,‘She ﬂﬂs fha cube with boillng water 50 that the temperarure of each surface is the same
- She uses the radlation sensor to measure the radlaﬂon emitted from each surface

m«l j Tty “ i :adiaﬂon E

/ sensor

':"n

“{meter

d

U SN AR W N | N | W |

meter reading

R

GL T L e L

dull silver

: o Lk shinys'lver 2 AR '1

(!l) The tem perature of each surface ls the same, but the radlaﬁon sensor gives a
dlffet‘ént feadmg for each sunace. S Tt A

as

Whafcan you condudefrom fﬁ?s? ."_ “ :' «.
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(b) John Lesne also invented a dffferentlal thermometer

The dlagram shows thls thermometer. R

te The bulbs are ﬁlled wnh air and are connected by a tube whk:h contains quuid

Qlass bulh_i 2
S oo painted TN
s duﬂ black

@ j» : gi?ass b'ulb .
e : painted -
. shiny silver

-
o ,a\-cl,...
X

henah\- Xdens;-\a Xa
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- oy [N

(m) The student places the differentiat thermometer in btlght .,unligh*t for a few mmutcs

She observes that the I!quld levet

faﬂs on the slde of the duli black bulb maklng h IOWer AR

rises on the side of the shiny silver bulb

: -'_:; Use ldeas about heat transfer and partlcle theory to explain these observanons

(...-_

dul\“ ..... b m\( ab;on\os mone hear —thon shmg

S\\ve,ic $uﬂh¢€ '.l‘he fpcmﬁtlea oF. ‘an., du\‘f.bm"-*‘
bulb lag one. kme\nc enemaa ¢ so qmes.s |
Snde Ss.. mm'r.e =9

av; Explam what wou!d haapn "._levelscfthe hquld thhe student repeated :

the expenment with a,de%gggliqmd in the thermometer— ¥

?s _.f-._f‘%’%n ha?&hk oF s ae%ﬁd wn\ :
15505 h?ah dens?\@ fquld_%

mqve '. : ', : ...7....:'......;Tu...7.;....'7..-..‘...':;.. .. T T P (O PR

v eusenagnen ax
- L L L T P P PETTTY T POPT P s L - 4 avsven -
800000 893048 (400020000 Fpe 10 3 RE EEOnp L PON b bov a abre o "

¥, NE s V" o~ L A T s A . gh1orid
L L e e e L L R R L T T Y S O Y Ry TS G R S SOt R T S
1§ . ” s L “, - PR Lt YL 3
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P M iy stUdentsdlscusstheeffect afv R |
¥ ; ‘1 : Whhkeephgthemmim;umem n@gg‘snmngm ﬂ\embeon both sides,

A ifthﬂnngthcfthemhe.sm ﬂzeﬂwem\ometer
9 canmeasurehlghermperaune;_ L g

“Changing the length of the tube will not make. )-
_any difference to the range of tempe ratures that i

Explain whlch of these ideas is correct

2 ‘ﬁ\e gml g ‘deo, ?s comzec\- T e
 *: e ..’tE- \ena’rh oF -’rube ‘?s%mﬂgqaed ‘ﬁxeme whll be

B R T L s et TR Y .l iealy
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i 16 Unsnblenuduun emit Piﬂkh-’- : 2 njﬁ
G wmmuf Maz n.mkm Tyas ﬂw largm vhinge? -

X A aipha Nﬂlm
LiB beta pamck-
(1c mmmn
o D pmtnn
b} wmch of‘thm particles has the largest mass?

XA alphaparticle E | L
oo m.’.'

| @ memmmm '3“99078 bempamcletnairzsam
! 0 A SOmm , | -
R B S0 T & F
€ 50m : M,
TP s0km

| (di When a nucleus emu's gbeta particle

wé‘.z‘

o A the nucleon nudaber decreases by 1
D 8 the nudeon mmber lncneases by 5

L e ks A DD D DO RS DD

- £1 C the proton number decreases by 1

R D mepromnnumbertncremsby'd

ol

o

O N 3 ST -
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S ' (b) m radloacﬂvc ghss also omm. bata phrnctos from (] dimmam lsmopm - | AR

The dlagnlm shows the pmmon ol thﬂ fadloacﬂve glass In the camera

: radtoacuvaglass x s | gmmmyg;m

- thick aluminium -1 L.

» - ) ,s
_ 1) Suggest why it is safe to use radloacﬂve glass In the cameﬂs as shown

_The Fhtek  olumbrfum Wl abébnb ~\he bet‘o- ore cdpw»

rmd:c:Won oF “the tmdfoo.chve 3\uss._

B T T T L L i TR,

| ‘ m; Amateur astronomers soman. ves remove an old camera Iens 10 use as a lens
: in E homemade te!escope ;

Suggest why an astmnomer should not use a lens with radioactive glas; close
f tOI‘heIreye._ ﬁ by

fea

'rl-e a\y\m« o.nd,_beh rmdm'hon om,e ?on?s?na ond

.con -hmve\ -\he Shord' dts%ance behween the,
\mw:mi%%

e

NS Con cq.uag b\ménessw

. s P
L B o S L
A A i g

R & .
- S .

Vb

T AR e

s

';;inmnﬁnhﬁn»nnhﬁﬁmhﬁ»m
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18 () Scientists use deﬂectloh in an electric fi
different radiationg. eld to help distinguish between

The diagram shows 3 beam containing several types of radiation. This beam
travels in a vacuym between two charged plates, '

Sqme of the radiations are deflacted upwards, some are deflected downwards
and some are not deflected at all.

et e
e e et e e v

negatively charged plate

beam of radiation

vacuum

Put one tick In each row to show the cc:r&tﬁdeﬂecﬁon for each type of radiation.

X
s

B L Y A 4 1? AT AT AT} ‘i‘l‘)‘)‘i‘i‘i‘l‘;‘)‘;‘v

S
H

R b T SR S S

i

i

VAP e e,

e 5 § .
N R e al” WS 1D ¥ D 53t B AT 2 v - !

I . p H : !
* ¢ gamm : » T i

s ovga erethy

A P . S SO S TR A T b L o e e T S A A ~
AT : i ! ' i
¥ , £ : { v’ {
< s . |
i , B \
3 neutrons : i 3 ;
] 3 o » —— " H A T T . * v -
L A £ T 5 1 s vl e e  TL T N U ~
{ ‘ '
. protons ! \Vd : :
: : :
i ¥ F . i e e =y gt A e
do e e v TN s § ot e il i, e, A A e N i i g Tt e e ek ) h
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{b) The diagram shows the apparatus Geiger and Marsden used to investigate the
structure of an atom.

They aimed a beam of alpha particles at a very thin sheet of gold foil.

f | They used a zinc sulfide screen to detect the alpha particles.

| : | / . \‘\
e N

& £ alpha particles

=

g
=B\ * zinc sulfide
I screen

g Deam of L

AAAGAZEE TR

\

gold foil

e

Fids

4

\
k

4

4

2

4

!
I

4

(ii) Describe Geiger and Marsden's resdits.

Mosl—alphafpartﬁcleswen\'sl-rna?ahl-—thmough N
e Ahe. @1 SOU but some  gob deflected
e ctbicough. on _obduse _angle

Powone oy sinaens

ety T T Cr T T TT T PSSP PSPPSRI SEA NN e T e T g e e TR ATs 404 e e abaata e o

SPLLLLLLLNE LA

ay @’ 4v 1> §

0
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S
w
o
QD
=)
-]
@


https://v3.camscanner.com/user/download

(¢) Rutherford produced a model of the atom.

: Describe how Rutherford's model explains Geiger and Marsden’s results.

_ You may draw a diégram to hélp your answer.

mo 'H((j emp\a SPO&Q-

50, mo&* OF ~\hema\p ha, pcm.hc\es con_poss

8. de?\ec’red as. a\th gmuht\es qy_ge -pcs;-\we\

o

chcutae,& and 50/ Vs “b—fon 950 -fhea rtepel

s nna - R TP B Ve b b e e T AR R LSRR A TR r SeS i

.............
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18 In 2013, the UK Government decided to build another nuclear power station at Hinckley Point.

Hinckley Point is in Somerset, a major agricultural area of the UK.
This wili be the third nuciear power station at the site.

D s e e R
" J 3 b el A
T sy & R At T
L5 %, wigs Laakirw -
. Ragni o vl it - P
. N BB i e
‘ 2 B - g oo~
LV LY. ) Y -
LY TR ey 3 B

" ot

Discuss the advantages and dlsadvantages of nuciear power stations and
biomass power statione.

Nucleart_powen.statlon produces. c\ecmmenerca ond fs..
rtelea.bla & eShictent. I+ does nok contrfbute +o globcd

~(oartening_buk-it s expenswe_“:h..fffhu‘nd-._ and %

__,,,donaercou.s as _-thene  are o chances ot tmd?tﬁbﬂ lEGJ‘S
..4..’B?omass cpowen_stotons qses -Ttenetaable. mesourcce-s
—.and. fs reelatively . cheap

et Nl PEEeL LArees AL 4n e MRS e R R R e BT A < ohe b tn s ran s is the mee

L T Te ST, et e e s v e

abeva
. - . -
. . vaa e, - wa
o - o - oaes
- - - - sanriim

Carest 0] T
rers =3 Facatty 4.
o Yackk T
msn‘asauz, !
Ay momeEp  foo b
Ge | TIRS 100K o
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20

Use the following information to help you answer the guestions.

They called this the plum pudding’ model.

- A T

The gold foll exporiment

Scientists used to think that electrons were spread out through a positively charged atom.

To test this idea, sclentists aimed alpha particles at thin gold foil. They expected the alpha
particles to pass straight through.

The results showed that almost all the alpha particles did pass straight through but a few did not.
About 1 in every 8000 was deflected away at a very large angle.

It was these ‘anomalous’results that led to a new understanding of the 'a"'torﬁ; -

___-H\mo%hz; .-l.he So?l .

AR (T gt gt A e e g Re e a4

{b) () What do scientists mean

(i) How should scientists deal with anomalous results?

L0k kDb Y the. anomolous . wesub oocumred.
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(c) Describe how a teacher should measure the activity of a radloactive source using EE
a Gelger Muller detector.

-Connect the G“‘-“&"" mullere tube o o mate erer. e

~Measurte. the bockground radintton.

Measure e count wake Sor. the souwe-

~Now, subtmack the countrate. of. backgtround. reastardon

Breom the countate of 4he source o. gt

-..connecred cnm\-rmre Sort._the.. rm&\omh

- SOUTCe .

’Reepecﬁ —Ms fprcotess severml ﬁmes cmm an.

-..~.4..avmee,.‘ i -§ethoveE.. accurrate nesu\ 29

Make sure An use she'ﬁ\mna “osgo‘ so}e\a
fptcenmdmn
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= ‘21 | A!pha 3‘“’ bﬂa pamcles may be erhmed by unmbte nuc!el

i (@) m When an unstable nucleus emits an atpha parﬁde.

lti_,atbmlé fpmﬁmni filtribser
.»”D A increasesby1 -t i e

[3 B staysthesame ‘ N
Xi ( decreasesbyz - 5 K

E} D' de_creases by4

s (ﬂ \M\en an unstable nudeus emlts an alpha partkle, its mass (nucleon) numb«r !
D A incveases by 1

e B staysxhesame %
D C decweasesbyz
‘.,'Zi D decreasesby4

& Ei._ ' _’A causes less |on|sation
B hasless charge

C has fess mass

® u-qmt
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o s i i

...fl’ake safely precautions wear.: aogg\e.s 2 goves ,mask,pnarech‘\/c

ok \'(.eaulam Ae. ?n\ﬂtvo.\ﬁqn (Be_c_%‘ert:

Gy Y
R
l‘f

i

AECL |4
vpeR
AP OIR0LI0YE~ Bz

: - )
Iy
sE' )

{€) Describe how a teacher should measure the activity of a radicactive source using
a Gelger-Muller detector. _ e

T‘(

A )

_ Connect fhe Gc.e'igewt mullew {ube 10 o wale melert .
.Measure. -the buchrc,o\md yodiodfon. .

Meosuste Sor the. acli’v‘.’hj ofF -H]e_ r(qdloachve Sourtce..
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22  These questiqns are about radioactivity.
() Which of these is measured in becquersi (Bq)?
E A activity
O B frequency

C € halfdife
[0 D radiation

(b) Which of these has a mass {(nucleon) number of 4?
& A alpha particle | |
O B beta pértlcle
B ¢ gamma ray
O D x-fay

(c) Which of these is the same as an electron?

[0 A alpha particle

X B betaparticle
[0 € gammaray

| B beta partncie
Bl C garr:\%ia"ra;‘
O D x-ray

724
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23 :
- The table shows the nature of alpha and beta particles.

v

.. - Particle . Nature
}‘ alpha . helium nucleus
i i et g e UCIEUS

'beta . ! tron

St AR 5, e A A T e S NS 3 P e B e ety ek 2000 -

Explain why alpha particles and beta particles have different penetrating powers.

. Alpha._panticles hove mone chawge 00d hove morne

o YROSS - Alpha pondtele hove. rone Rontztng powen

cand §s. mome.k‘ike\ahen\l'i&e,w“\\odomSSo, L

Wswh@alphq.pthc\es? fie trakin ..cpowens_orze
less 4hon. dhat of  beta péighicies.
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2; A teacher investigates the half life of 3 radxoactwe isotope that deﬂﬁ Q“‘C”Y
{a) The teacher Mmeastres the background activity.

Explain how this value should be used in the mvestlgation

1ﬁe. bonkanouncl, vwdfation should be Subhm.ct'ed
fom eoth. ncoéma, o tne  wadipactfve T otape. 5

(b) Explam what is meant by the term half—life

H‘”F (ke s -the OmwM ok -#?me. -'chKen -Pm. cma.
ToacHve ‘\sdope do rceduce, o, ho.\\‘-"'
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25  An unstable lsotope of strontium has a half fife of 28.8 years. -

. hisa beta emitter and can be represented by this symbol.

90
Sr

38
() i} What is the mass number of this isotope?

(i) Explain the meaning of the term half-life

& ) .
HQ\F \&e s —“\e umoum- oF -hme Joken Soxt’ 'n.a wadloockve

D RSIE T PRTR-Loue PR S 4

_ond. b&ﬂ -;:o\.&moae— o,ell5 oqd couse cq.rjce
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{b) Whena strentium 90 nucleus emits a beta particle, it decays to form yttrium 90

(i) Complete the equation for this decay.

i | T E
90 | 90 | O
L | L
S = Y + B
—
38 =] i 35 -1

(i} Yttrium-90 is also an unstable isotope.

Explain why strontium-90 and yttrium-90 can beth be described as !sotopeS;
even though they have different numbers of protons.

Tum =20 _hos —the. same
Yitetum  atoms

£57 ~58337 3 '
SR i) 729
g
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26 lodine 131 Is a radioactive isotope that emits beta particles.

(a) The equation for this decay is

|
al > e + te

(i) The atomic (proton) number for iodine- 131 is
3 Ao

B 53
C 78

O 0Ox

D 131

(i) The mass (nucleon) number for Xe is
O A -1
0 B O
(i € 53
X D 13

{b) lodine-131is used te treat thyreid caneer
This radioacﬂve Isotape is aIIOWed to enter the tumour.

Explain why lodlne-13 1 is suntable for this treatment.

Betra fpan’r?c\e %5 tonfstngkhos o shortt 1mn8e 4,,3;“3_\3\
hos o short  hal \tFe . Thewvetore S fl_only Kl the
tumoure_Cells and cdould not cause wmuch damoge

4oheul+h5w\5 S

730
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27 There are different types of ionising radiation.

(2) Complete the table 10 show the properties of each type.

Type of iqnising r_adiathu. g ‘Ch:;rgve” ) N Emitted by _ 4
i ‘alp.lh).a. pdmcle ++ unstable nuclei

N h?m p ?‘“@"‘*“ j - i unstable nucle:

CNCNIN] Wt d hmen evie Avbatmet e b AR o

TS N o

gamma ray : 0 | "u'hémbte nuclel

(b) The diagram shows a machine which makes aluminium foil.

The machine uses a radioactive source to measure the thickness of the foil. R

L Lwm s 2w A A

rollers radioactive soutcé; ‘
b T :

R

2B 2

\dicates the thickness of the foil.

e S T Y Y W

The output from the detector i

¥ beta particles are used, rather than alpha particles or gamma rays.

| .....A'Ph.ﬂl..mt&ﬂehsjmaﬂe,‘...QQ"....,'Pﬁn elreative ..emuah.....and..,f.s.._4.__$_.+npped. | Eﬁ ...... N
papens. Gromma. rays _ome.very penedraiive, Bera. ..
;_..Pamh".c.\es.._...w.ould_......be. _.absorbed.. less RC the  Lof\ 15
HPoner. _ond __mowe 1 the &3 Afeken. Sorbere.

=
w
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LBeBE D0 L LB

(c) The radmacuve source contains strontium-90.

ROV S IR 2 < S
T o

A slmnnum-90 nucleus emits a beta (B ) patticle.

(i) Compl¢te the equation to show how strontium-90 decays. _ "

(ii)  Which of these describes what happms to the strontium-90 nucleus when it
emits a beta (3 )pamcle?

A the number of protons stays 1hc same

[

X B the number of protons increases

0 cC the number of neutrons stays the samie
£l

D the number of ncutrons mcwases

-+
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