1 Which set of radioactive emissions corresponds to the descriptions given in the table headings?

high-speed high-speed high-frequency
electrons helium nuclei photons
A o B Y
B o B
C p o Y
D B Y o

2 The nucleus of one of the isotopes of nickel is represented by %, Ni.

Which line in the table correctly describes a neutral atom of this isotope?

number of protons

number of neutrons

number of orbital

electrons
A 28 32 28
B 28 60 28
Cc 60 28 28
D 60 32 32

9702/1/M/J/02/Q38

9702/1/M1J/02/Q39

3 A nucleus of bohrium ’y‘Bh decays to mendelevium %gﬁ’Md by a sequence of three a-particle

emissions.

bohrium ;Bh —— dubnium + o

L lawrencium + o

L mendelevium 255Md +

How many neutrons are there in a nucleus of;‘Bh?

267
B 261
C 160
D 154

Ni1iiclear Phvcice

9702/1/M/J102/Q40



4 The numbers of protons, neutrons and nucleons in three nuclei are shown.

nucleus number of number of number of
protons neutrons nucleons

X 15 16 31

15 17 32

z 16 16 32

Which nuclei are isotopes of the same element?

A XandY B XandZ

C YandZ

D

none of them

9702/1/0/N/02/Q38

5 In an experiment to investigate the nature of the atom, a very thin gold film was bombarded with

o-particles.

What pattern of deflection of the a-particles was observed?

A few a-particles were deflected through angles greater than a right angle.

O O W

All o-particles were deflected from their original path.

Most o-particles were deflected through angles greater than a right angle.

No o-particle was deflected through an angle greater than a right angle.

9702/1/0/N/02/Q39

6 When a nucleus of 23592 U absorbs a slow neutron it subsequently emits two B-particles.  sroz1omoz40

What is the resulting nucleus?

A 29Np B 20pa

c 2Py

D 2%Th

7 In what way do the atoms of the isotopes '2C, '3C and '3C differ?

different charge

C different numbers of neutrons

D different numbers of protons

different numbers of electrons

nucleus absorbs an orbital electron.

If no other process is involved, what is the resulting nucleus?

58Ni 58
A N B 38Co

59
57Co

D 33Cu

Ni1iiclear Phvcice

9702/01/M/J/03/Q38

A nickel nucleus ggNi can be transformed by a process termed K-capture. In this process the

9702/01/0/N/03/Q40



9  Strontium- 90 (33Sr) is radioactive and emits B-particles.

Which equation could represent this nuclear decay?

90 90 0
38Sr - 39Sr + 3 B

O O W

10 Protons and neutrons are thought to consist of smaller particles called quarks.

The ‘up’ quark has a charge of

90 90 0
36Sr = 37 + 4 B
90 90 0
38Sr - 37Rb + 5 B

90 90 0
3890 — 3751 + 3 B

2

elementary charge (+1.6 x 10-1°C).

§e

3

9702/01/M/J/03/Q39

9702/01/M/J/03/Q40

: a ‘down’ quark has a charge of — %e, where e is the

How many up quarks and down quarks must a proton contain?

up quarks | down quarks
A 0 3
B 1 1
Cc 1 2
D 2 1

11 Which are the correct descriptions of a y-ray and a 3-particle?

y-ray

B-particle

O 0O w >

high-speed electron
electromagnetic radiation
electromagnetic radiation

high-speed electron

electromagnetic radiation
Helium-4 nucleus
high-speed electron

Helium-4 nucleus

9702/01/0/N/03/Q38

12 A certain nuclide, Uranium-235, has nucleon number 235, proton number 92 and neutron number
143. Data on four other nuclides are given below.

Which is an isotope of Uranium-235?

nucleon number

proton number | neutron number

O 0O w >

235
236
237
238

91
92
94
95

144
144
143
143

Ni1iiclear Phvcice

9702/01/0/N/03/Q39



13 Anuceuso t enuci e 2;1; u ecas emissiono a3 artice oo e t e emission 0 an

o artice 9702 01 04/Q38

ic otenuci ess o nis orme

239 239 237 237
A g3 B "9 a C ‘g3 D %92
14 Atingo oiis omare it o aricesass o n 970201  04/Q39

incident a-particles
>

gold foil

eresutso t ise eriment ro i e in ormationa outt e

in ingenerg o ago nuceus

A
B energ e eso eectronsingo atoms
C sieo ago nuceus

D

structure o0 ago nuceus

15 soto eso agi eneementa a et e same 970201  04/Q40
A ¢ arge mass ratio
B neutron num er
C nuceon num er

D roton num er

16 atis a correct or er o magnitu e estimate ort e iametero at ica atomic nuc eus

9702 01 0 /Q38
A 10"m B 10 "m C 10%m D 102 m

Ni1iiclear Phvcice



17

18

19

20

77
esmo 5

emittinga p artice

atist es m o o t isarsenicnuci e

7
A 32 As

eta es o st ree ro ertieso

78
B 32 As

78
C 31 As

1840 Y
c 09c

77
D 33 As

i erentt es o ionising ra iation

2e

4u
O01c

c arge
mass
S ee
ataret e ra iations an
A a a eta ras
B gamma a a eta
C | gamma eta a
D ras a a eta

O o w >

9702 01

9702 01

ic concusioncan e ra n romt eresutso t ee eriments o ingt e scattering o

artices

ectrons or itt e atomic nuceusin e

uceio

e atomic nuc eus contains rotons an heutrons

enuceusis er sma com are

ic t onuceicontaint e same num er o neutrons

12c an 14c
17 an 18

T oaan 3
2 jan ¥

go oi

9

i erentisoto es contain

Ni1iiclear Phvcice

e ine

i erent num ers o neutrons

it tesieot eatom

9702 01

9702 01

5

e re resentsanuci e o germaniumt at eca stoanuci e o arsenic As

04/Q38

04/Q39

04/Q40

0 /Q38



21

22

23

24

A stu entcon ucts ane erimentusingano artic e source

9702 01

6

0 /Q39

en consi ering saet recautions at can e assume to e t e ma imum range o

o artices in air
et een0an mm
et een mman 200 mm

et een200mman 00 mm

o 0O W >

et een 00mman 1000 mm

e 00 ing re resents a se uence o ra ioactie eca sino ingt oo artices an
p artice 9702 01

27pr % ey % L x
atist enuci e

213 21 209 217
A At B “,r C & D 81

An atomic nuceus emitsa § artice 9702 01

atc ange oest iscausetot e rotonan nuceonnum erso t e nuceus

roton num er | nuceon num er
A 1 1
B 0 1
C 1 1
D 1 0
A nuc ear reaction is re resente t e e uation 9702 01
1 4 19
8 2 € —
atis artice
A anoa artice
B ap artice
C a neutron
D a roton

Ni1iiclear Phvcice

one
0 /Q40

0 /Q38

0 /Q40



25 oo artices it e ua energiesare ire to ar st enuceuso ago atom 9702 01 0 /Q39

ic iagram estre resentst eir at s

A B

!

= /
gold nucleus /. /.

gold nucleus

7

gold nucleus /. gold nucleus /.

Y

26 e eca 0 anuceuso ne tunium is accom anie t eemissiono a3 artice an
y ra iation 970201 0 /Q39

ate ect i an oestis eca aeonte rotonhnum eran t e nuceonnum ero t e

nuc eus
roton num er nuc eon num er
A increases ecreases
B ecreases increases
C unc ange ecreases
D increases unc ange

27 esmo ], e re resents a nuceus o germaniumt at eca s to a nuceus o arsenic
emittinga § artice 970201  07/Q39

atist es m o o t is arsenic nuc eus

A LAs B 2As C BAs D ZAs

Ni1iiclear Phvcice



28 aon220 isra ioactie an eca s to oonium 21 it t e emission o an o artice
e uation ort era ioactie eca iss o n 9702 01

220 21 4
g N—> "3 0 , €

o0 man neutronsareint era onan o0 onium nuc ei

n o
A 8 84
B 134 132
C 220 212
D 220 21
29 ic statement concerning o artic es is correct 9702 01
A Anqo artice asc arge 4e
B Anqo articeisa eiumatom
C eno articestra e t roug air t e cause ionisation
D eno articestra e troug as eetogo oi te maetego ra ioacti e
30 ere are e ectrons neutrons an rotons oun inan atom 9702 01
e ectrons heutrons rotons
A int e nuceus int e nuceus or itingt e nuceus
B int e nuceus or itingt e nuc eus int e nuceus
C | or itingt e nuceus int e nuceus or itingt e nuceus
D | or itingt e nuc eus int e nuceus int e nuceus
3. aon?? n ecas o-an p-emissionto ismut 2}3Bi 9702 01

orte eca o eac nuceuso ra on 0 man o—an [— artices are emitte

o— artices p— artices
A 1 1
B 2 1
C 1 2
D 2 2

Ni1iiclear Phvcice

e
0 /Q40

0 /Q38

0 /Q39

0 /Q40



32

33

34

35

36

A etectorise ose toara ioacti e source uctuationsint e count rate are o ser e
970201  07/Q38
at ot ese uctuationsin icate a outra ioacti e eca
A tisran om
B tiss ontaneous
C tise onentia
D tisnon inear
ac otenucei eo isacceerate romrestt roug t e same otentia i erence
970201  07/Q40
ic onecom etest eacceeration it te o ests ee
1 4 7 - 9
A | B , e C ;i D ,Be
o isit ossi eto istinguis et eent eisoto es 0 uranium 9702 01 07/Q36
A eirnucei ae ierentc argean i erentmass an t e emit i erent artices en
te eca
B eirnucei a e i erentc arge utt e same mass
C eirnucei a et esamec arge ut i erent mass
D eirnucei aetesamec arge an mass utte emit i erent arices ente
eca
atis not conser e innucear rocesses 9702 01 07/Q37
A energ an mass toget er
B nuceonnum er
C neutron num er
D c arge
e o0 0 ing artices are eac acceerate romrestt roug t e same otentia i erence
9702 01 07/Q40
ic one com etest e acce eration it t e greatest momentum
A o artice
B eectron
C neutron
D roton

Ni1iiclear Phvcice
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37 Atingo oiis omare it o articesass o n 970201  07/Q38

incident o-particles
>

e

gold foil

atcan e e uce romt ise eriment

A te iningenerg 0 ago nuceus

B teenerg e eso eectronsingo atoms
C tesma sieo ago nuceus
D

t e structure o ago nuceus

38 Ara ioacti e nuceusis orme B eca isnuceust en eca s o emission 970201  08/Q40

ic gra o roton num er otte againstnuceonnum er s o stefl eca oo e
t e o emission

A B
236 236
N N
234 <o 234 =/
232 232
230 230
88 90 92 94 88 90 92 94
Y4 4
C D
236 236
N N
234 ° 234 oo
232 // E 232 <
230 230
88 90 92 94 88 90 92 94
Z 4

Ni1iiclear Phvcice
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39 atist ea ro imate mass o a nuceus o uranium 970201  08/Q39

A 10" ¢ B 102 g C 102 ¢ D 10% ¢

40 A irconiumnuceus 'Q) r isap emitter e ro uctnuceusisasoaf emitter 970201  07/Q3

atist e ina resutingnuceuso t eset o eca s

100 100 98 102
A s T B 2 O C o' D 2 T
41 ic concusioncan e ra n romteresutso t e e eriments o ingt e scattering o
o artices go oi 970201  08/Q38

ectrons or itt e atomicnuceusin e eine ats

A
B uceio i erentisoto escontain i erent num ers o neutrons
C e atomic nuc eus contains rotons an neutrons

D

enuceusis er sma comare it tesi eoteatom

42 A nuceus ast e notation 9702 01 08/Q39

ic ote oo ingisanisoto eo

A ! B c D !

43 A %5 nuceus eca sint ostagestoa %} a nuceus 970201  08/Q40

at asemitte int eset o stages

A o B B o vy C B B D B v

44 (o] ot e huceon mass hum er an roton atomic hum ero t o isoto es 0o an e ement

com are 970201  09/Q36
nuc eon num er roton num er
A i erent i erent
B i erent same
C same i erent
D same same

Ni1iiclear Phvcice



45

46

47

48

ucear eca

ent ecountrate o ara ioacti e isoto e is measure t erea ings uctuate

ic

O 0O w >

ro escri es

s ontaneous
nature

no
no
es

es

att e uctuations emonstrate

is ot s ontaneous an ran om

ran om
nature

no
es
no

es

ic t onuceicontaint e same num er o neutrons

A "“can “C

1
B 7
23
Cc 4
32
D 1

e caciumnuci e ;2Ca is orme

aan i g

ian 3

at are t e nuceon mass num er an

eta eca

roton atomic num er o t e unsta
un er ent eta eca to ormt ecaciumnuci e

nuc eon num er roton num er
A 41 19
B 41 21
C 42 19
D 42 21
en oron11 "B is om ar e
re ease

ic nucear e uation cou

A "B
B "B
c "B
D "B

-

1 e->"C

12
2 € 7

N &

e > "C

N &

14
e - 5

re resentt is reaction

Ni1iiclear Phvcice
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9702 01 09/Q37

9702 01 09/Q38

9702 01 09/Q39

enuci et at

it o artices ane nuceusis orme an a neutron is

9702 01 09/Q40
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49 ego nuceus 'S Au un ergoesa a eca 970211  09/Q37
atare t e nuceon mass num eran roton atomic num ero t e nuceus orme  t is
eca
nuceon num er | roton num er

A 183 79

B 183 77

C 181 77

D 181 7

50 enuceio t eisoto eso aneementa containt e same num ero a certain artice
9702 11 09/Q38

atist is artice

e ectron

A

B neutron
C nuceon
D

roton

51 oo artices it e ua energiesare ire to ar st enuceuso ago atom 970211  09/Q40
ic iagram estre resenist eir at s

A B

!

— -
.

/.

gold nucleus gold nucleus

7

/.

D

Y

/.

gold nucleus gold nucleus

Ni1iiclear Phvcice
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52 A a etaan gammara iations 970211  09/Q39

1 area sore to i erente tentsinsoi s
2 e ae ierent inaneectric ie

3 e a e i erent ina magnetic ie

e iagramsi ustratet ese e a iours

diagram 1 diagram 2
_ | +
L —>— TP
y A ——a
N | o
—>|-|<— [—|
paper 1 mm 1cm
aluminium lead
diagram 3
3 ——
Z\ >~ magnetic field
T .7 into page

ic tree a esont ese iagramsreertot e same in o ra iation
A B C D
53 ego nuceus '5,Au un ergoesa a eca 970212 09/Q36

ataret e nuceon mass num eran roton atomic num ero t e nuceus orme tis

eca
nuc eon num er roton num er
A 183 79
B 183 77
Cc 181 77
D 181 7

Ni1iiclear Phvcice
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54 enuceio t eisoto eso aneementa containt e same num ero a certain artice

970212  09/Q37
atist is artice
A eectron
B neutron
C nuceon
D roton
55 A a etaan gamma ra iations 970212 09/Q38
1 area sore to i erente tentsinsoi s
2 e a e ierent inaneectric ie
3 e a e i erent ina magnetic ie
e iagramsi ustratet ese e a iours
diagram 1 diagram 2
| +
L———r . B
M /{ \\Q
N . | _ R
—>|-|<— |—]
paper 1mm 1cm
aluminium lead
diagram 3
II/ \\ X
1 \
1 \
4 /
i j Y
\\ 1
)
2 ~7~—magnetic field
into page

ic tree a esont ese iagramsreertot e same in o ra iation

A B C D

Ni1iiclear Phvcice
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56 oo artices it e ua energiesare ire to ar st enuceuso ago atom 970212  09/Q39
ic iagram estre resentst eir at s
A B
= =
gold nucleus /. gold nucleus /.
| / ’
= / =
= =
gold nucleus /. gold nucleus /.
57 ataret e correct escri tionso ayra an af artice 970211 10/Q37
yra B artice
A ig s ee eectron e ectromagnetic ra iation
B e ectromagnetic ra iation e ium 4 nuc eus
C e ectromagnetic ra iation ig s ee eectron
D ig s ee eectron e ium 4 nuc eus
58 atis not conser e innucear rocesses 970211 10/Q39
A c arge
B momentum
C t etota num er o neutrons
D t etota num ero nuceons

Ni1iiclear Phvcice
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59 egri S 0 sanum ero nuci es arrange accor ingtot enum ero rotonsan t e
num er o neutrons in eac 9702 11 10/Q38

Anuceusotenuciej i ecas emittingaf artice

atist eresutingnuci e

umberof A | s
3 SLi | 4Li | L
2 SHe | 3He cC | D
11 1H | 2H

0 1 2 3 4 5 6

number of neutrons

60 e oo ing re resents a se uence o ra ioactie eca sino ingt oo artices an one
B artice 970211  10/Q40

o o
2 At ——=V -w—L e x

atist enuci e

213 21 209 217
A s At B r C 82 D 81

61 egri s 0 sanum ero nuci esarrange accor ingtot enum ero rotonsan t e

num er o neutrons in eac 970212  10/Q37
Anuceuso t enuci e g i ecas emitingap artice

atist eresutingnuci e

"’ 4 K
3 SLi | ILi | SLi
2 5He | 5He cC | D
11 1H | 2H

0 1 2 3 4 5 6

number of neutrons

Ni1iiclear Phvcice
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62 e oo ing re resents a se uence o ra ioactie eca sino ingt oo artices an one

B artice 970212  10/Q38
(04 a
ZioAt >\ -w—L s x
atist enuci e
A At B *L,r c % D %
63 ataret e correct escri tionso ayra an af artice 970212  10/Q39
yra B artice
A ig s ee eectron e ectromagnetic ra iation
B e ectromagnetic ra iation e ium 4 nuc eus
C e ectromagnetic ra iation ig s ee eectron
D ig s ee eectron e ium 4 nuc eus
64 atis not conser e innucear rocesses 970212 10/Q40
A c arge
B momentum
C t etota num er o neutrons
D t etota hum ero nuceons
65 egri s 0 sanum ero nuci esarrange accor ingtot enum ero rotonsan t e
num er o neutrons in eac 970213  10/Q40

Anuceusotenuciel i ecas emittngap artice

atist eresutingnuci e

"o K
3 SLi | ILi | 3L
2 SHe | 5He cC | D
11 1H | 2H

0 1 2 3 4 5 6

number of neutrons

Ni1iiclear Phvcice
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66 e o0 ing re resents a se uence o ra ioactie eca sino ingt oo artices an one
B artice 970213  10/Q39

2IAt >\ W > X

atist enuci e

213 21 209 217
A A B “,r C & D
67 atis not conser e innucear rocesses 970213  10/Q37
A c arge
B momentum
C t etota num ero neutrons
D t etota num ero nuceons
68 ataret e correct escri tionso ayra an ap artice 970213  10/Q38
y ra  artice
A ig s ee eectron e ectromagnetic ra iation
B e ectromagnetic ra iation e ium 4 nuc eus
C e ectromagnetic ra iation ig s ee eectron
D ig s ee eectron e ium 4 nuc eus
69 en a magnesium nuceus 2, gis it agammara aso iumnuceus 3 ais orme an

anot er artice is emitte

at are t e nuceon num er mass hum er an roton hum er atomic num er o t e ot er

artice ro uce int is nucear reaction 9702 11 10/Q39
nuc eon num er roton num er

A 0 1

B 0 1

C 1 1

D 1 1

70 ranium238 %3 ecas o emission into a aug ter ro uct ic inturn eca s
B emission intoa gran aug ter ro uct 970213  11/Q40

atist egran aug ter ro uct

234 234 234 230
A "y B 91 Q@ C “» D "%

Ni1iiclear Phvcice



71

72

73

ranium 23 ma

ic ro s o stenum erso nuceons rotonsan neutronsina %,

O 0O W >

nuc eons

92
143
23
23

e re resente

rotons
23
92
92
143

tesmo

heutrons

143

23
143
92

23
92

o O w >

20

9702 11 10/Q38

ic nuceare uations o st e eta eca o0 anuceuso argon Ar into otassium

44 40
21 Ar = g

40 40
20Ar — g

40 40
18Ar — g

40 40
19Ar — g

9702 11 10/Q40

A counter recor ing ra ioacti e eca s rom a ra ioacti e source gi est e o0 o ing counts in
e ua inter aso time

O 0O W »

atcan e e uce

t atra ioacti it
t atra ioacti it
t atra ioacti it

t atra ioacti it

time min
010
10 20
20 30
30 40
40 O
00
070
70 80
80 90

counts

424
39

413
33

294
301
23
212

isran om an

isran om an

iss ontaneousan t att e a

iss ontaneousan t att e a

romt ese rea ings

tatte a

tatte a

i e is 90 minutes

i e is uncertain

Ni1iiclear Phvcice

i e is 90 minutes

i e is uncertain

9702 12 10/Q40



74

75

76

77

n

o o0 o >»

artice ro uce

21

te uteror scattering e eriment o artices ere ire atatingo oi A sma
ro ortiono t eo artices ere e ecte t roug arge anges

ic statementgi est e correctconcusiont atcou e ra n irect

eatomisma eu o eectrons rotonsan neutrons

enuceusisatt e centre o t e atom

enuceusisma eu o rotonsan neutrons

e atom containsa er sma ¢ arge nuceus

ic statementa outt e nuceio t e atoms o an e ement is correct

er nuceus o an e ement contains ane ua hum er o neutrons an

9702 12

romt eseresuts

9702 12

rotons

10/Q38

10/Q39

er nuceus o an eement contains t e same num er o neutrons as a ot ers o t at
eement utt enum ero rotonsma i er

er nuceus o an eement contains t e same num er o rotons as a ot ers o t at
eement utt e num ero neutronsma i er

e num er o rotons in a nuc eus

num er o neutrons

en a magnesium nuceus 2, gis it
anot er artic e is emitte

atare t e nuceon num er mass hum er an
in t is nuc ear reaction

9702 13

nuc eon num er roton num er
A 0 1
B 0 1
C 1 1
D 1 1
e irst artiicia ra ioacti e su stance as ma e om ar ing auminium 3]A
o artices is ro uce anunsta eisoto eo os orus 3° 970211

o O w >

at ast e ro ucto t is reaction

ano artice
ap artice
ayra

a heutron

Ni1iiclear Phvcice

i ers romisoto etoisoto e 0 aneement as ot e

agammara aso iumnuceus 2} ais orme an

10/Q40

roton num er atomic num er o t e ot er

it
11/Q38
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78 ic nuceare uations o st e eta eca o0 anuceuso argon Ar into otassium
9702 13

44 40 4

A S Ar > g , €
40 40 0
40 40 0

C JsAr - 1€
40 40 0

79 ranium 23 ma

ic ro s o st enum erso nuceons rotonsan

O 0O W »

nuc eons
92
143
23
23

e re resente

rotons
23
92
92
143

tesmo

heutrons

143

23
143
92

23 9702 13

92

neutrons ina ?3, nuceus

238

80 e uranium nuc eus “,

un ergoes o eca

uceus un ergoesf eca

Oor nuc eus

O O w >»

roton num er

89
89
91
91

ro ucing nuc eus 9702 12

ro ucing nuc eus

nuc eon num er

234
23
234
23

81 a on 220 is ra ioacti e an

e uation ort era ioacti e eca

o man neutronsareint era onan

O 0O W >

n (o]

8 84

134 132

220 212
220 21

eca s to oonium 21

iSson

220

21

ataret e aueso t e roton num eran nuceonnum er

it t e emission o an o artice
9702 12

4
2 e

0 ohium nuc ei

Ni1iiclear Phvcice
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82

83

84

85

86

238

23

ranium 238 <, eca s o emission into a aug ter ro uct ic in turn eca
B emission into a gran aug ter ro uct 9702 11
atist egran aug ter ro uct
234 234 234 230
A B " a C "» D %%
ic statementa out nucei is correct 9702 11
A Di erentisoto icnhucei a e i erent roton num ers
B orsomenucei t e nuceonnum ercan e esst ant e roton num er
C nsome nucear rocesses mass energ is notconser e
D uc eon hum ers o huc ei are unc ange t eemissiono [ artices
ic statement a out nuc ei is correct 9702 13
A Di erentisoto icnucei a e i erent roton num ers
B orsomenucei t enuceonnum ercan e esst ant e roton num er
C nsome nucear rocesses mass energ is notconser e
D uc eon num ers 0 nuc ei are unc ange t eemissiono } artices
e irst artiicia ra ioacti e su stance as ma e om ar ing auminium 2 A
o artices is ro uce anunsta eisoto eo os orus 3° 9702 13
at aste ro ucto t is reaction
A ano arice
B ap arice
C avyra
D a neutron
Ane erimentin ic o artices ere e ecte ago oi ro uce ne insig tsintot
structure o t e atom 9702 11

ic concusioncan e ra n romt eresutsot ee eriment
A Atomicnuceioccu a er sma ractiono t e oume o anatom
B ectrons or itt e atomic nuc eus
C ome atoms o t e same e ement contain i erent num ers o neutrons
D

e atomic nuc eus contains rotons an neutrons
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S
11/Q39

11/Q40
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88

89

90

24
ecircuit eo asacurrent int e resistor 9702 11 12/Q38

O o

9Q  4A

R I
atmust e no ninor erto eterminet e aueo
A em ote o ersu
B resistance o resistor

C irc o sirsta

D irc o ssecon a

ic statement concerning o artic es is correct 970212  11/Q39
A Ano artice asc arge 4e
B Ano articeisa eiumatom
C eno articestra e t roug air t e cause ionisation

D eno articestra et roug as eetogo oi te maetego ra ioacti e

Anuceuso tenucie?;, u ecas emissiono ap artice oo e t e emissiono an

o artice 9702 12 11/Q40
ic nuceusis orme

239 239 237 237
A 5 B 91 QA C ‘& D %

aon? nistestarto a eca c aint at orms ismut %3Bi a aan etaemission

970212  12/Q40
orte eca o eac nuceuso ra on O man o- articesan [— artices are emitte

o— artices p— artices
A 1 1
B 2 1
C 1 2
D 2 2
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91 ucear eca is ot s ontaneous an ran om in nature 9702 12 12/Q39

ic ro giest ecorrecte erimenta e i ence ort ese ro erties

s ontaneous nature o eca ran om nature o eca
A t e eca rateisnota ecte t e eca rateisnota ecte
ressure tem erature
B t e eca rateis nota ecte t erateat ic ra iationisrecei e
ressure at a counter uctuates
C t e eca rateisnota ecte t e eca rateis nota ecte
tem erature ressure
D | terateat ic ra iationisrecei e t e eca rateisnota ecte
at a counter uctuates ressure
92 orium 234 23 ecas [ emission into a aug ter ro uct ic intun ecas
urt er B emission into a gran aug ter ro uct 970211 12/Q10

ic etterint e iagramre resentst e gran aug ter ro uct

A B
92
91
proton 9
number
89
C D
88

232 233 234 235 236

nucleon number

93 Ane erimentin ic o artices ere e ecte ago oi rouce ne insig tsintot e
structure o t e atom 970213  12/Q40

ic concusioncan e ra n romt eresutso t ee eriment

Atomicnuceioccu a er sma ractiono t e oume o an atom

A

B ectrons or itt e atomic nuc eus

C ome atoms o t e same e ement contain i erent num ers o neutrons
D

e atomic nuc eus contains rotons an neutrons
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94  orium 234 233 eca s [ emission into a aug ter ro uct ic intun ecas
urt er 3 emission into a gran aug ter ro uct 970213  12/Q39

ic etterint e iagramre resentst e gran aug ter ro uct

A B
92
91
proton 9
number

89

C D
88

232 233 234 235 236

nucleon number
95 A materia contains a ra ioacti e isoto et at isintegrates soe t e emission o o artic es at
arate o 100s’ 970212 12/Q3

ic statementa outt is materia is correct
e num ero atomsint e materia iminis es atarate o 100s '
e num ero neutronsint e materia iminis es ata rate o 100s '

e num ero nuceonsint e materia iminis es at a rate o 400s '

O 0O W >

enum ero rotonsint e materia iminis es atarate o 100s’

96 nara ioacti e eca series t ree successi e eca seac resutina artice eingemitte

e irst eca resutsint e emissiono a3 artice esecon eca resutsint e emission o
ano artice etir eca resutsint e emissiono anot er3 artice 970211  12/Q40

p a p
P > Q > R > S

uci es an are com are

ic statement is correct
an are i entica ina res ects
an are isoto es o t e same e ement

isa i erenteemento o eratomic num er

o 0O W >

isa i erenteemento re uce mass
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97 Acasso stu entsuse icetosimuatera ioactie eca Atereac t ro t ose ices o ing

a ere remo e egra s o st eresuts 9702 11 12/Q38

100
number of
dice remaining

60

40—

20

0 | | | | |
0 2 4 6 8 10

number of throws of the dice

atcou t escattero ointsa outt e est itcur ere resent oractua ra ioacti e eca
ac groun countnot eingta en into account
moret anonet e o ra iation eing resent

t eran om nature o ra ioacti e eca

o O W »

t e s ontaneous nature o ra ioacti e eca

98 ic statementa outa a etaan gammara iation is correct 970211  12/Q39
A ara iation ast e greatestionising o er
Beta ra iation ast e greatestionising o er

amma ra iation ast e greatestionising o er

O 0O W >

A a etaan gammara iation a e near e ua ionising o ers

99 A i erentnuceuscan e orme om ar ingasta enuceus it anenergetico artice

9702 12 12/Q40

2% ais omare it anenergetico artice

atcou et e ro uctso t is nucearreaction

2
% € neutron

2
71 a roton

329[3
BA vy

O O w >
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100 A nucear isoto e emits ra iation ic is etecte a eiger ertu e e ata istance o
a out 10cm rom t e ra ioacti e source e ra iation is sto e com ete a2mmt ic

s eeto ea 970213  12/Q38
atcan e e uce romt isin ormationa outt e emission romt e isoto e

A tcou ea aan etara iation utnotgamma ra iation
B tcou ea aan gammara iation utnot etara iation
C tcou e etaan gammara iation utnota ara iation

D tcou ea a etaan gammara iation

101 at remains constant uring 3 emission rom a num ero i entica nuceiina su stance

970213  12/Q39
A energ otep artices

B neutron num ero t e nucei
C nuceonnum ero t e nucei

D roton num ero t e nucei

102 e gra o0 neutron num er against roton num er re resents a se uence o ra ioacti e

eca s 9702 13 12/Q40
nucleus X
134
neutron
number 133
132
131
nucleus Y
130
129
81 82 83 84 85
proton
number

uc eus isatt estart o t e se uence an atert e eca s a e occurre nhuceus is
orme

atisemitte uringt e se uenceo eca s

one o artice oo e one } artice
one o artice oo e t o artices

t oo artices oo e t of3 artices

o o w »

t o artices oo e one o. artice
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103 A nic e nuceus 23 i can e trans orme a rocess terme cature ntis rocesst e
nuceusa sor sanor ita eectron 970211  13/Q38
noot er rocessisin o e atist e resuting nuc eus
8 . 8 9 9
A g i B ,;Co C ,;Co D ,4Cu

104 t asoncet oug tt att e masso anatomiss rea uniorm troug t e oumeo t e atom
eno articesare irecte ata ieceo go oi t eresuts e scientiststo eie e instea
tathear a t emasso t ego atomisconcentrate ata ointinsi et e atom 970211  13/Q39

ic e ectis ossi eon inear a t emasso t ego atomisconcentrate ata oint

A ae o artices ounce ac
B mosta articesareon sigt e ecte
C some o artices asst roug it outan e ection
D someo articesarea sor e
105 ic airo nuceiare isoto es o one anot er 9702 11 13/Q40
nuc eon num ero
num er neutrons
A 18 112
180 118
B 18 112
182 108
C 184 110
187 110
D 18 110
18 112

106 An actiniumnuceus asanuceonnum ero 227an a rotonnum ero 89 t eca sto orma
ra iumnuceus emittinga eta articean ana a articeint e rocess 970212  13/Q40

ataret enuceonnum eran t e rotonnum ero t isra ium nuceus

nuc eon num er roton num er
A 223 87
B 223 88
C 224 87
D 22 8
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107 atist ea ro imate masso ana a artice 970212  13/Q39
0 28 g

102 g

10 24 g
0 22 g

o O W »

108 Ara ioacti e nuceusis orme f eca isnuceust en eca s o emission 970213  13/Q40

ic gra o nuceon num er otte against rotonnum er s o stef3} eca oo e
t e o emission

A B
236 236
234 ° 234 TS
232 232
230 230
88 90 92 94 88 90 92 94
C D
236 236
234 o 234 .
232 232
230 230
88 90 92 94 88 90 92 94
109 e eca 0 anuceuso ne tuniumis accom anie t eemissiono a} articean vy
ra iation 970213  13/Q39

ate ect i an oestis eca aeonte rotonnhum eran ont enuceonnum ero t e

nuc eus
roton num er huc eon num er
A increases ecreases
B ecreases increases
C unc ange ecreases
D increases unc ange
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31

cientists in estigating t e count rate rom a ra ioacti e source o ser e t att e count rate

uctuates

at ot ese uctuationsim

tin o es atomic nuc ei

A

B tis re icta e
C tisran om
D

tis s ontaneous

eno articesare ire atat inmeta oi mosto t e artices ass straig tt roug

are e ecte a arge ange

ic c ange ou increaset e ro ortiono o artices e ecte

A usingo artices it greater inetic energ

B usinga oima eo ameta it e er rotonsinits nucei
C usinga ou et ic ness oi

D

usingana asource it a ig eracti it

39

utonium 239 %) u eca s emitting o ra iation
ic nucieis orme rom one o t ese eca reactions
re resente
23 237 239 239
A 92 B 92 C 93 D 9

Anuceuso t e nuci e 22Ac eca s

re resentst is eca

emitting a eta artice

Ac - p
ic airo aueso an iscorrect
A 224 87
B 224 89
C 228 88
D 228 90

Ni1iiclear Phvcice

a outt e nature o ra ioacti e eca

970213  13/Q38
uta e
9702 11 13/Q39
a arge ange
9702 11 13/Q40

e ro uct nuci es are
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115
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32

oo artices it e ua energiesare e ecte a arge nuc eus 970213  13/Q40
ic iagram estre resentst eir at s
A B C D
s o J S
_/
Anuceus eca sintoa nuceus emittingana a artice oo e t o eta artices
ic statementa outt is nucear eca is correct Sroa1z  14Q3s
A Beta artice eca occurs ena rotonc anges into a neutron
B uceus ast e same nuceon num er as nhuceus
C uceus isanisoto e o nuceus
D etota massot e ro uctsise ua tot emasso t e initia nuc eus
Aso mo ing neutronco i es it anuceus o uranium 23 is resuts in a nuc ear reaction
t atisre resente t e 0 0 ingnuceare uation 970212 14/Q39
%o on = g 2 e
ere re resents one or more artices
at oes re resent
A one neutron
B t oeectrons
C t oneutrons
D t o rotons
e irst artiicia ra ioacti e su stance as ma e om ar ing auminium A it
o artices is ro uce anunsta eisoto eo os orus I 970212 14/Q40

at aste ro ucto t is reaction
A ano arice
B ap artce
C aneutron
D

a roton
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118 Anisoto eo t orium asanuceonnum ero 232an a rotonnum ero 90 t eca sto orm

anot erisoto eo t orium it a nuceon num ero 228 970212 14/Q39

O man a a artices an eta artices are emitte a nuceus o t orium wuring t is
eca
a a artices eta artices
A 0 4
B 1 0
C 1 2
D 2 1

119 ournuceiarere resente eo 9702 12 14/Q40

28 2 2 24
14 1 12 13

ic statementa outt ese nuc eiis correct

Anunc arge atomo eement as24or ita e ectrons

A
B uceus cou transorm into emittinga eta artice
C ucei an are isoto es o t e same e ement

D

en a sor saneutronan t enemitsana a artice nuceus trans orms into

120 egri s 0 sanum ero nuci esarrange accor ingtot enum ero rotonsan t e
hum er o neutrons in eac 9702 11 14/Q40

Anuceusotenuciel i ecas emittngap artice

atist eresutingnuci e

4 A B
number of
protons
3 SLi | 4L | SLi
2 SHe | 4He C D
11 1H | 2H

0 1 2 3 4 5 6

number of neutrons
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9702 11 14/Q38

9702 11 14/Q39

i erent

9702 11 14/Q37

121 n2002 t o rotonra ioactie eca o anisoto eo iron ; e aso sere
atcou et eresuting ro uct
43 43 4 47 -
. e B ,,Cr C ,,Cr D 5 i
122 isa ou ionise uranium atom e uranium atom as a nuceon hum ero 23 an a
roton num ero 92
nasim emo e oteatom o man articesareint isionise atom
A 23 B 32 C 327 D 329
1232 A a etaan gamma ra iations a e arious e t s o enetration in matter an
c arges
ic ro estsummarisest e enetrationan c arge o eac ra iation
a a eta gamma
A a sor e a a sor e se era not u a sor e
s eeto car mm o a uminium se era cmo ea
negati e ¢ arge no c arge ho ¢ arge
B a sor e a a sor e se era not u a sor e
s eeto car mm o a uminium se era cmo ea
negati e c arge ositi e ¢ arge no c arge
c a sor e a a sor e se era not u a sore
s eeto car mm o a uminium se era cmo ea
ositi e ¢ arge negati e ¢ arge no c arge
D a sor e se era not u a sore a sor e a
mm o a uminium se era cmo ea s eeto car
ositi e ¢ arge negati e ¢ arge no c arge
124 ic statementa outo artic es is correct

o artices emitte
energies

o artices a e essionising o ert an} artices

ec argeo ana articeis 1 0 10'C

es ee so o articescan eas ig as1
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eisoto e > n eca sinase uence o emissionsto ormt e isoto e %,  Ateac stage

ote eca se uence itemitseit erana articeorap artice 970211  14/Q39

atist e num ero stagesint e eca se uence

A 4 B 8 Cc 1 D 20
atist ea ro imate mass o a nuceus o uranium 9702 11 14/Q40
A 10" ¢ B 102 g C 102 ¢ D 10% ¢

enuceus o ara ioacti eisoto e o aneementemitsana a artice e aug ter nuceus
t enemits a eta artice an tent e aug ter nuceus o t at reaction emits anot er eta

artice 970213  14/Q38
ic statement escri est e ina nuci et atis orme

A tisa i erentisoto e o t e origina e ement

B tisanuci eo a i erenteemento ig er roton num er

C tisanucieotesameeement ut it i erent roton num er

D tisi entica tot e origina nuci e

A nucearreactioniss o n 9702 13 14/Q39

238 4 241
92 2 € = ‘g4 u

atis ro uct
ana a artice
an e ectron

a neutron

o O wm »

a roton

enuci e > n eca sinase uence o stagesto ormt e nuci e 23, 970211 1 /Q40

ouro tenuci es orme int e se uence are o artice emitters e ot ers are § artice
emitters

O man nuci es orme int e eca se uence are 3 artic e emitters

A 2 B 4 cC 8 D 12
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9702 13 14/Q40

130 A a etaan gamma ra iations
1 area sore to i erente tentsinsoi s
2 e ae ierent inaneectric ie

3 e a e i erent ina magnetic ie

e iagramsi ustratet ese e a iours

diagram 1 diagram 2

|+

—| |-— |—|
paper 1mm 1cm
aluminium lead
diagram 3
/ \- X
1 \
] /
[ 1
. = Y
1
“) I’
\ /
2 7 —~—magnetic field
into page

ic tree a esont ese iagramsreertot e same in o ra iation

A B Cc D

131 e nuc ear e uation or a ission reactioniss o n eo 970213 1 /Q40

23 1 93 141 1
92 on — Cs on

ataret e aueso an

A 37 0
B 37 1
C 37 2
D 38 2
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132 Ara ioacti e su stance containsa num ero i entica nuceit atemitp artices 970212 1 /Q39

133

134

ic ro ert ot ese nuceiremains una tere

A c arge

B neutron num er
C nuceon num er
D

roton num er

A uranium 238 nuceus 23

ic serieso eca scou

un ergoes nucear eca sto orm uranium 234 %

gietisresut

emissiono our[3 artices

emissiono ouryra s

A
B
C emissiono oneo articean t o artices
D

emissiono t oo articesan eig t3 artices

eno articesare irecte atgo ea

1 amosta o artices asst roug

t e emission

it out e ection

2 ae o articesare e iate t roug arge anges

ataret ereasons ort ese e ects

A most 0. artices a e enoug energ
to assrig ttroug t ego ea

B most o artices missa go atoms

D t e ositi e c arge in an atom is not

concentrate enoug

t ego nuceusis er sma so
most o artices miss a nuc ei

1

to e ectana artice

34

9702 12 1 /Q40

9702 11 1/Q39

2

go is er ensesoa e O energ

o artices ounce ac romt ego surace

a e o artices ounceo go atoms

occasiona

te at o ana articeis
c ose to a nuc eus

occasiona ano articee eriences man

sma e ectionsint e same irection
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