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Particle Physics
(Past Year Topical Questions 2010-2015)

May/June 2010 (11)

38 The grid shows a number of nuclides arranged acconding to the number of protons and the
number of neutrons in each.

A nucleus of the nuclide gu decays by emitting a p-partiche.

What is the resulting nuclide?

ey | Al
3 | i | I | Bu
2 | IHe | iHe !:_ -D—
1| iH | “H

a 1 2 3 4 5 &
numbar of neutrons

33 What is not conserved in nuclear processes?
A charge
B momentum
C the total number of newtrons
]

the total number of nuclaons

40 The following represents a sequence of radicactive decays inwolving two a-particles and ons
f-particla.

» [ [ [i
as AL - — W - X

VYWhat is the nuchide X7
A AL B Ir C P D NTI
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38 The following represents a saguence of radicactive decays invohing bwo c-pariclas and ona

[-partiche.

247
IEIE-"M

What is the nuclide X7

213 I3
A 2w By

'H IE

- WL X

39 What are the correct descriptions of a y-ray and a f-particle?

y-ray

[-particia

high-speead alectron
electromagnetic radiation
alectromagnetic radiation

high-speead eleciron

g O m P&

eleciromagnetic radiation
helium-4 nucleus
high-speed alaciron

helium-4 nucleus

October/November 2010 (11)

38 Uranium-235 may be represanied by tha symbol ‘”'Lli

Which row shows the numbers of nucleons, protens and neutrons in a “ZU nucleus?

+6018 -375 2833

nuckeons protons neutrons
A a2 235 143
B 143 a2 235
c 235 92 143
D 235 143 g2
2
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39 When a magnesium nucleus ﬁMg is hit by a gamma ray, a sodium nucleus 7 ,Ma is formed and
ancther particle is emitted.

What are the nucleon number (mass number) and proton number (atomic number) of the other
parlicie praduced in this nuclear reaction?

nucleon number | proton number
A 3] -1
B o 1
C 1 =1
D 1 1

40 ch nuchear equation shows the beta decay of a nucleus of argon (Ar) into polassium (K)7

a0 & 0
il — K+ e

Whi
A YAr = TK + jHe
B

C HAr o SK + e
D

wAr = 5K * oY

October/November 2010 (12)

38 In the Rutherford scaltering expenment, a-paricles were fired at a thin gold foi. A small
proportion of the a-particles were doflected through large angles.

¥hich staterment gives the comacl conclusion that could be drawn directly from these results?
A  Tha atom is made up of eledrans, protons and neutrons.

B Tha nucleus is al thae centra of tha atom.

G The nucleus 5 made up of profons and neutrons

D The alom containg a very small, charged nucleus.

+6018 - 375 2833 www.chempraxis.com.my
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39 Which statement about the nuclei of the aloms of an element is cormect?

A Every nucleus of an element contains an equal number of meutrons and protons.

B Every nuclaus of an alement confains the same number of naulrons as all others of thal
alement, but the number of profons may differ.

€ Every nucleus of an alemenl contains the same number of protons as all olhers of thal
element, but the number of neutrons may differ.

O The number of prolons in a nuclaus differs from isolope to isotope of an elament, as da tha
number of neutrons,

40 A counter recording radicactive decays from a radioactive source gives the following counts in
equal intervals of time.

time f min counts
Q=10 424
10-20 385
20-30 413
30-40 363
A0-50 JE6
5060 o4
BO=T0 am
T80 253
| B0-90 212

What can be deduced from these readings?

A thal radsoactivity is random and thad the hall-life is 80 minutes

B thal radipactivity Is random and that the haff-life s uncertain

C  that radioactivity is spontaneous and that the half-life is 90 minuies
(5]

that radicactivity is spontansows and that the half-life is uncertain

+6018 - 375 2833 www.chempraxis.com.my
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38 The first arificial radioactive substance was made by bombarding aluminium, A7, with
a-particies. This produced an unstable isotope of phosphorus, 5P

What was the by-product of this reaction?

A
B
C
D

an a-partiche

a f-particla
a y-ray
A nisubron

39 Uranium-238, “5U, decays by a-emission into a daughter product which In tum decays by
f-emission into a grand-daughter product.

What is the grand-daughter prodiect?

A HTh B

Pa c

40 ‘Which stalement about neclei is comect?

A

B
C
D

|| D *LTh

Differant isotopic nuckei have different proton numbers.
For some nuckal, the nuclacn numbser can be less than the peaton number,

In some nUChear processss, Mmass-anargy is nol consanread,

Mucleon numbers of nuclel are unchangead by the emission of f-paricles.

May/June 2011 (12)

39 The uranium nucleus ‘95U undergoes a-decay, producing nucleus X,

Hucleus X undergoes f-decay, producing nuclews Y,

For nucleus ¥, whal are the values of the proton number and nucleon numbar?

praton number | nucleon number
A B4 234
B 89 236
c M 234
D 91 236

+6018 -375 2833
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40 Radon-220 i radicactive and decays o polonium-216 with the emission of an a-particla, The
equation for the radicactive decay B shown,

“Rn —» 5Po + tHe

How many neutrens ane in the radon and polonum nuched?

Fn Fo
A 26 84
B 134 132
C 220 212
D 220 218

May/June 2011 (13)

38 Which staterment about nucled is comect?

A Different isotopic nuclai have different profon numbears.
B For some nucled, the nucleon number can be less than the proton number.
G In some nuclear processes, mass-anangy is nol consarved.

D Mucleon numbers of nuclei are unchanged by the emissicn of i-paricles.
39 The first arfificial radioactive substance was made by bombarding aluminium, AT, with
a-particles. This produced an unstable isotope of phosphorus, J2P .

What was the by-product of this reaction?

an a-particle

A

B a fi-particle
C  ay-ray

]

& nautron

40 Uranium-238, *32U, decays by u-emission into a daughter product which in tumn decays by
[amission intg a grand-daughter product.

What is tha grand-dauvghter product?

A “UTh B “iPa c 2 O %aTh

+6018 - 375 2833 www.chempraxis.com.my
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40 An atomic nucleus emits a f=particle,

What change does this cause to the proton numiber and the nucleon number of the nucleus?

prodon numbser | mucheon number
A =1 +1
B ] -1
c +1 =1
D +1 1]

October/November 2011 (12)

39 Which statement conceming a-particles is correct?
An a-particle has charge +4e,
An a-particle is a helium atom.

When a-particles travel through air, they cause lonisation

o 0O o »

When a-particles travel through a sheet of goid foll, they make the gold radioactive.

40 A nucleus of the nuclide “\Pu decays by emission of a l-particle followed by the emission of an
a-particle.

Which nucleus is formed?

A “Np B ‘JPa C “iNp D -4t

May/June 2012 (11) & May/June 2012 (13)

38 An experimant in which a-particles were deflecied by a gold foll produced new insights inlo the
structure of the atom.

Which conclusion can be drawn from the results of the experiment?

A Alomic nuckei ocoupy a very small frackion of the woldume of an atom.

B Electrons orbit the atomic nucleus.

C Some atoms of the same element contain different numbers of neutrons,
D

The atomic nudeus contains protons and neutrons.

+6018 - 375 2833 www.chempraxis.com.my
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Which letter in the diagram represents the granddaughier product?

o5 — 4 %E
o |
proton I
number ]
89
o _!n:: D
]

232 233 234 235 236

nucleon number

May/June 2012 (12)

39 Nuclear decay is both spontaneous and random in nature,

Which row gives the correct axpenmental avidence for these proparies?

40 Thorium-234 (“;;Th) decays by [-emission into a daughter product which in tumn decays by
further fi-emission info a granddaughter product.

spontaneous nature of decay

random nature of decay

the decay rate is not affected by the decay rate is not affected by
PreggLene tempearature
the decay rale is not affected by the rate at which radiation s received
pressung at a counter fluctuatas
the decay rate is not affected by the decay rate is not affected by
lemperature pressura
Ihe rate al which radiation is received the decay rate is not affecied by
gl a counter fluctuates pressureg

+6018 -375 2833
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40 Radon “ZRn is the start of a decay chain that forms bismuth “JIBi by alpha and bata emission.

For the decay of each nucleus of radon, how many c-particies and [\-particles are emitted?

a-particles p-paricles
B 1 1
B 2 1
H 1 2
D 2 2

October/November 2012 (11)

38 A class of students used dice to simulate radioactive decay. After each throw, those dice shawing
a '6’ were removed, The graph shows the results,

100+
purmber af
dice remaining

Eﬂ =l

40—

m -

U T T T T 1
(] 2 4 L] B 10

number of throws of the dica
What could the scatter of points about the best-fit curve reprasent for actual radioactive decay?

background count not being taken inlo acoount
miore than cne type of radiation baing presant
the random nature of radioactive decay

o O @ >

the sponfaneous nature of radioactive decay

+6018 - 375 2833 www.chempraxis.com.my
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38 Which statemeant aboul alpha, bata and gamma radiation is comact?
A Alpha radialion has the greatest ionising power.
B Beta radialion has the greatest ionising power.
€ Gamma radiation has the greatest ionising power.
D Alpha, beta and gamma radiation have neary equal ionising powers.

40 |n a radioactive decay series, three successive decays each result in a particle baing emitied.

Tha first decay results in the emission of a l-particle. The second dacay resulls in the emission of
am qa-particke. The third decay results in the emission of another [i-particle.

o At A
P = ) ol =1 -

Muclides P and S are compared,

Which stalement is comect?

P and 5 are identical in all respects,

P and & are isptopas of the same elemeant

5 i a different element of lower atomic number,

= T < - B

5 5 a differant elemant of reduced mass.

October/November 2012(12)

39 A matenal confains a radioactive isotope that disintegrates solely by the emission of «-paricles al
a rate of 10057

Which statement about this material is comect?
A Tha number of aloms in the material diminishes at a rate of 100s™".
B The number of neutrons in the material diminishes at a rate of 100s™".

€ The number of nucleons in the malerial diminishes at a rate of 4005,
D The number of prolons in the material diminishes at a rate of 10087,

10
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40 A different nucleus can be formed by bombarding a stable nucleus with an energelic a-particle,
*iNa is bombarded with an energetic «-particle.
What could be the producis of this nuclear reaction?

A Dhe+ newiron

B “MNa+ proton
C EMg+p
D HAl+y

October/November 2012 (13)

38 A nuclear isolope emils radiation which s detected by a Geiger-MORer tube held at a distance of
about 10cm from the radioactive source. The radiation is siocpped complately by a 2mm thick
sheet of lead.

What can be deduced from this information about the emission from the isclopa?
It could be alpha and beta radiation, bul not gamma radiation

It could be alpha and gamma radiation, but not beta radiation.

it coukd ba bela and gamma radiation, but not alpha radiation.

it could be alpha, beta and gamma radiation

o 0 m ¥

39 Whal remains constant during [-emission from a number of Identical nuchel in a substance?

energy of the [-particles
rnautron numbear of the nucled

nuclaon numbsar of the nucled

o o m P

profon number of the nuciel

11
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40 The graph of mneutron number against proton number represents a sequence of radioaciive
decays.
nuclaus X
13 5— MR
neulron
number 133 X
1324
1314~ =
nucleus ¥
‘lau - 1 | S THREAYT
129 T T T 1
Bt B2 B3 84 85
protan
nuermbes

Mucleus X is &t the start of the sequence and, after the decays have occurred, nucleus Y is
formed

What is emitted during the sequence of decays?
one c-pariche followed by one pB-parficie
one c-partiche followad by two -particles
two a-particles followed by two [i-particles
teen [J-particlias followed by one a-particle

2 O @ »

12
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May/June 2013 (11)

38 A nickel nucleus ghli can be transformed by a process lermed K-capture. In this process the
nucleus absorbs an orbital electron.
If no other process is involved, whal i the resulling necleus?

]

2aNi B 37Co € 3Co D 35Cu

A n

38 It was once thought that the mass of an atom is spread uniformiy through the wolume of the atom.
When c-particles are directed al a piece of gold foll, the results led sclentists to believe instead
that nearty all the mass of the gold atom is concentrated al a point inside the atom

Which effect is possible only if nearly all the mass of the gold atom is concenirated al a point?
A & faw a-particlas bounce back

B most a-particles are only slighily deflecied

C some a-particles pass through withoul any deflection

D some a-pariicles are absorbed

40 Which pair of nuclei are isotopas of ona another?

mucleon number aof
nismber naulrons
A 186 112
180 118
B 186 112
182 108
c 184 110
187 110
] 1BE 110
186 112

May/June 2013 (12)

39 Whal is the approximate mass of an alpha particle?
A 10%kg
B 10™kg
C 10%kg
D 10%kg

13
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40 An actinium nucleus has a nucleon number of 227 and a praton number of 89, It decays lo form a
radium nucheus, emitting a bela parlicle and an alpha particle in the process.

YWhat are the nuckson number and tha proton number of this radium nuclews?

nucleon number | proton number
[ 223 &7
B 223 &8
C 224 B7
D 225 &6

May/June 2013 (13)

38 Scientisls investigating the count rate from a radicactive source chserved that the count rate
flucluates.

What do these fluctuations imply about the nalure of radipactive decay?
It imvolves atomic nucle.

It is predictable

It is random,

2 O m P

It is spontaneous.

39 The decay of a nucleus of neplunium & accompanied by the emission of a f-particle and

y-radiation.
What affect (if any) does this decay hawe on tha proton number and on the nuclaen number of the
nucleus?
proton numbear nuclacn number

A Creasas dacraasas

B decreases increases

c unchanged decreases

i} increases unchanged

14
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40 A radicactive nucleus is formed by f-decay, This nuclews then decays by a-amission,

Which graph of nucleon number & plotted against proton number £ shows the f-decay followead
by the a-emission?

A B
236 236
N )
234 - { 34 -
232 232 -
230 230
B aa
c D
236 e T——T—7
M )
234—7-97 234 1— [ - —1
e, v 10 A M T 232 4 ‘ | E—
230 - - ! 230 e
88 90 82 94 868 90 92 o4
L Z

October/November 2013 (11)

39 When c-paricies are fired at a thin matal foil, most of the particles pass straight through but a Tew
are deflected by a large angle.

Which change would increase the proportion of a-paricles deflecied by a large angla?

using a-particles with greater kinetic anangy

A
B using a foil made of a metal with fewer protons in its nuclei
C using a doubda thickness fod

D

using an alpha source with a higher activity

40 Plutonium-239 (3 Pu ) decays by emitting u-radiation,

Which nuclide is formed from one of these decay reactions? (The product nuclides are
represented by X.)

A X B X C X D PVx

15
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October/November 2013 (12)

38 When «-particles arae fired ai a thin metal foil, most of the particles pass straight through but a8 few
are deflectad by & larges angle.

Which change would increase the proportion of o-particles deflecied by a large angha?
using e-paricles with greater kinetic enengy

uging a fod made of a metal with fewer protons in ils nucled
using a double thickness foil

2 O m P

using an alpha sowrce with a higher activity

40 Plutonium-239 | 3 Pu ) decays by emitling a-radiation.

Which nuclide is formed from one of these decay reactions? {The product nuclides are
reprasentad by X.)

A i B “Iix c |x D x

October/November 2013 (13)

39 A nucleus of the nuclide %5 Ac decays by emitting a beta particle. The nuclear equation below
represents this decay.

BAC > XTh +

Which pair of values of X and Y is correct?

X Y
A 224 87
B 224 89
C 228 88
D 228 90

16
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40 Two a-paricles with equal energies are defliected by a large nucieus.

Which diagram best represents their paths?

F: B C (K]
» 1] ® L]
x\ e
May/June 2014 (11)

37 Alpha, bela and gamma radialions have varous depihs of paneitration n matter and differant
charges.

Which row besl summarises the penetration and charge of each radiation?

alpha beta R
A absorbed by & ahsarbed by savaral niat fully absorbed by
sheeat of card mim of alurminiwm saveral cm of kead
negative charge n charge no charge
B absarbeed by & absorbed by savedal ned fully absorbed by
sheet of card rmm of abuminium several cm of lead
nagative change posilive charge ne charge
c absorbed by & ghsorbed by saveral niat fully absorbed by
sheet of card mim of aluminiwm several cm of kead
posithve charge negative charge no charge
o absorbad by sevaral riat Fully absorbed by absorbad by a
mifn of aluminim seviral om of lead sheal of card
positive charge negative charge ne change
17
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38 In 2002, two-proton radicactive decay of an isclope of iron, 3 Fe, was observed.
What could be the resulting product?
A LFe B 3Cr & ‘RCr D 3N

33 U is a doubly-ionised uranium alom. The uranium atom has a nucleon number of 235 and a
proton number of 92,

In a simpbe model of the atom, how many particles are in this ionised atom?
A 235 B 325 c azr D 329

40 The grid shows a number of nuclides arranged according to the number of protons and the
number of neutrons in each

A nucleus of the nuclide jLi decays by emitting a fi-particle

What is the resulting nuclide?

4 | A B
number of
protons -
3 1 | T | B
2 ' SHe | 3He c D
1] H | 2H |

i] 1 2 3 4 5 ]
number of neutrons

May/June 2014 (12)

38 A nucleus X gecays into a nucleus Y by emitting an alpha particle followed by two beta particles.
Which statement about this nuclear decay is comect?

Eela particle decay occurs when a proton changes inlo a neulron.
Mucleus ¥ has the same nucleon number as nucleus X,

Mucleus ¥ is an isotope of nucleus X.

g o m »

The lotal mass of the products is equal to the mass of the inftial nucleus X.

18
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39 A slow-moving neutron collides with a nucleus of uranium-235. This results in a nuclear reaction
that is represanted by the following nuclear aquation

U+ in o= "aNd + LGe + x
where x represents one or more parliches.

What doas x raprasant?

e g
bved sdectrons
two nautrons

o O m P

two profons

40 The first artificial radioactive substance was made by bombarding aluminium, jJAl, with
e-particles. This produced an unstable isotope of phosphorus, [P .
What was the by-product of this reaction?
A an a-parliche
B a p-parlicie
C a neubron
D & profon

May/June 2014 (13)

39 An isofope of thorum has a nucleon number of 232 and a proton number of 90. It decays to form
anolher isotope of thorium with a nucleon number of 228,

How many alpha particles and bela parficles are emitted by a nucleus of therium during this

dacay?
alpha particles | beta parlicles
A o 4
B 1 0
C 1 2
o 2 1

19
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40 Four nuclei are represented below,

WE G &M fQ
Which statement about these nuciei is correct?
A  An uncharged atom of element Q has 24 orbital electrons.
Mucleus M could transform into G by emitting a beta particle.

B
G Muclei G and M are isclopes of the same element.
D When E absorbs a neutron and then emits an alpha particle, nucleus E ransforms into M,

October/November 2014 (11)

38 Which statement about e-particles is cormeact?

A w-particles emitted from a single radicactive isolope have a continuous distribution of
anarngies.

a-particles have less ionising power than [-particles.
The charge of an c-partiche is +1.60 =« 1077 C
D The speeds of u-parlickes can be as high as 1.5 = 10'ms™".

39 The isotope “5Rn decays in a sequence of emissions to form the isotope “5:Pb. At each stage
of the decay sequence, it emits either an a-particle or a fi-particle.

What is the number of stages in the decay sequeanca?
A 4 B 8 C 16 D 20

40 Whal is the approximate mass of a nucheus of uranium?

A 10 "kg B 10"kg C 107%kg D 10%kg

20
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October/November 2014(12)

38 Which statement aboul a-particlies s cormecty

A a-paricles emitted from a single radipactive isolope have a continuous distribution of
energies,

B a-particles have |less ionising power than [-particles.
€ The charge of an a-paricle is +1.60 = 107'*C,
D The speeds of u-particles can be as high as 1.5 = 10'ms™".

39 The isolope ‘5 Rn decays in a sequence of emissions to form the isotope " Pb. At each slage
of the decay sequendca, it emits either an a-particle or a f-particle.

What is the number of stages in the decay sequence?

A4 B H C 16 D 20

40 Whalt is the approximate mass of a nucleus of uranium?

A 10 "kg B 10"kg C 10%kg D 10"kg

October/November 2014 (13)

38 The nucleus of a radipactive isotope of an elament emits an alpha particle. The daughter nucleus
then emits a beta particle and then the daughler nucleus of that reaction emits another beta
particle.

Which statement describes the final nuclide that is formed?
A It s a different isotope of the original elemeant.
B HIis a nuclide of a differant elemeant of higher proton number.

C Itis anuclide of the samea alament but with different proton number.

D | is identical to the original nuclide,

21
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39 A nuclear reaction is shawn,
U+ tHe — Pu + X
What is product X7

an alpha pariicle

A

B an electron
C aneutron
D

a proton

40 Alpha, beta and gamma radiations
1 are absorbed lo differant exents in solids,
2 behawve differently in an electric fisld,
3 behave differently in a magnetic Beld,

The diagrams illusirate these behaviours.

diagram 1 diagram 2

M » ] |
e el
paper 1 mm 1cm
aluminium Wead

Z5 ~— magnetic field
e into page

Which three labels on these diagrams refer io the same kind of radiation?
A LFP.X B LPRE C MPZ D N QX

22
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39 When a-particles are directed at gold heal

1 almost all a-particles pass through withowt deflection,
2 afew a-particles are deviated through large anghes,

What are the reasons for these affects?

1 2

miasl a-particles have enough enargy gold is wery dense so a few low enengy

to pass right throwgh the gold leaf a-particles bounce back from the gold surface
st a-paricles miss all gold atoms a few =particles bounce off gold aloms

the gold nuclaus is very small 50 accasionally the path of an m-partiche i

most a-paricles miss all nuchei close to a nucleus
the positive change in an atom ks nod occasionally an o-particle experiences many
concentrated encugh ta deflect an a-particle small deflactions in the same dirachion

40 The nudlide *2Rn decays in a sequence of stages to form the nuclide “5;Pb.

Four of the nuclides formed in the sequence ang a-particke emitters. The others are f-partiche
emitters.

How many nuclides formed in the decay sequence arg f-parlicle emillers?

A 2

B 4 cC 8 D 12

May/June 2015 (12)

3B An excparimant in which o-padicles wera deflected by a gold fod produced new insights inla tha
structure of the atom

Which conclusion can ba drawn from the results of the experiment?

A

B
c
1]

Atarnic nuclel occupy a very small fraction of the volume of an atom.
Electrons orbd the atomis nuckaus.
Some alomsg of the same element contain different numbers of neutrons.

The atomic necdeus containg profons and neutrons,

23
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39 A radicactive subslance conlaing a number of identical nuchel that emit fl-particles.
Which propery of these nuclel remaing unallered by the emission?
A charge
B neutron numbear
C  nucleon number
D profon number

40 A uranium-238 nucleus, “2U, undergoes nuclear decays to form uranium-234, 30U
Which series of decays could give this reault?
A  emisalon of four f-particles
B emission of four y-rays
G emission of ona a-parlicla and two i-paricles
D emission of two a-particles and eight -particles

May/June 2015 (13)

38 Nucleus P decays in two stages to produce nucleus Q.
Which decay sequence will result in the highast numbar of neutrons in nuclews Q7
A an a-particle followed by a f-partiche
B an a-particks followead by 5 y-ray
C af-paricle fallowed by another [i-particle
D

a fepartiche followed by a y-ray

38 A neutral atom has a nudleus given by the symbal ' Cs.

How many profons, neutrons and electrons are in this atom?

protons | neutrons | electrons
A 55 [ 55
B 55 133 55
c 78 55 [
o 133 bo 133
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40 The nuclear equation for a fission reachan s shown babw.

235 1 g3 141 1
wd + g0 = Rb + . Cs + ¥Y,n

What are the values of X and Y7

X Y
A a7 o
B 37
c ar
D 38

October/November 2015 (11)

AT Radioactive decay s random.
What is meant by the term random?
A The decay of a nucleus can be predicted
B The decay of a nucleus is unaffected by prassure.
C The decay of a nuclews is unaffected by temperature.
D The nuclews has a conslant probabilily of decay per unil Limae.

38 The nueclaei of the solopes of an alemant all contain the samea number of a cerlain particle.
VWhat is this particla?
A electron

MELnon

B
€ mucleon
D

proton

39 Which sistemant about nieclel S cormect?

Different isolopic nuckad heve differant proton numbers.
For sorme nuche, The nuckeon nomber can be ess than the probon nummber,
In some nuclear procasses, Mass-enangy ks not consaned,

2 0 W@ >

Hucleon numbers of nuckel are unchanged by the eméssion of -particles.
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40 The diagram shows part of a radiactive decay chain in wihich the nuchde thonium-232 decays by
a=@mission into radium=-228. This nuclide is also unstable and decays by fe-emission into a

nuclide of actinium, This process continues,

o o
ZeTh —= ZiRa —= JAc — %iTh —= 27 —=

What are X, ¥ and Z7?

X Y i
A 228 [ Th
B 228 Ra
c 232 i Th
D 432 p Ra

October/November 2015 (12)

39 A material contains a radicactive isolope that disintegrates solely by the emission of e-particles at

a rate of 100s™’

Which statement about this material is correct?

A The number of aloms in the material dimenishes at a rate of 10057,

B The number of neutrons in the matarial diminishes at a rate of 10057,

C The number of nucleons in the material diminishes at a rate of 4005,

D The number of profons in the material diminishes at a rate of 1005,

40 A radicactive nucleus emils an c-partiche or a f-particle, creating a product nuclaus.

Which decay process could create the product nuclaus siated?

radicactive nucleus dacay product nuclaus
A “aRa a RN
B By i 2Py
¢ “aRa e
D 3aTh SiPa

+6018 -375 2833
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38 Two a-particles with equal enargies are fired towards the nucleus of a gold atom.
Which diagram best reprosents their patha?

A B

=

-
R .
godd nucleus gold nucleus
c D
- — [
o o
gold nucleus gold nucleus ”

39 When a nucleus emits an c-pariicle, how do the proton number and the nucleon number of the
oniginal nucleus change?

proton number | nuclecn numibear
A 4 =2
B -2 -2
C -2 —4
o +1 na chiange
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40 A simple theory of o-paricle scattering by a thin metal foil uses tha four assumplions given
balow.

Which assumplion is exact and is not an approximation?

Each o-pariche inleracls wilh jusl one nuclaus,
The a-pariclas losa no kinelic enangy when lhey are daflacted.
The metal nuclel do not recod,

g O m P

Total momentum is consared.
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