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Chapter 13

Particle and nuclear physics

13.1 Atoms, nuclei and radiation
1309. 9702_m20_qp_12 Q: 38

Two alpha-particles with the same kinetic energy are moving towards, Ed @n deflected by,

a gold nucleus.
®
gold nucleus (\
alpha-particles
\_»\I
Which diagram could show the paths of the two alp%ﬁ?
B

A ¢, i
ol

7

637
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1310. 9702_s20_qp_11 Q: 39

An element has two isotopic forms.

What are the nuclear arrangements of these two isotopes?

A They have different nucleon numbers and different proton numbers.
B They have different nucleon numbers but the same proton number.
C They have the same nucleon number and the same proton number.
D

They have the same nucleon number but different proton numbers.

1311. 9702_s20_qp_12 Q: 39

An unstable nucleus goes through successive decays to become a final, stable nucleus.

The initial nucleus and the final nucleus are isotopes of each other.

How many o and p~ particles could have been emitted during the decay sequence?

particle
o B~
A 1 0
B 1 2
Cc 2 0
D 2 1

1312. 9702_s20_qp_13 Q: 39 @Q

Radiation from a radioacti has a range of a few millimetres in air and can be deflected
by an electric field.

Which type of radiation is being emitted?

A a-ratigtion

B p radfation
C B radiation
D

y-rays
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1313. 9702_m19_qp_12 Q: 39

A neutron n is fired at a 25U nucleus. The neutron is absorbed by the nucleus which then splits

to form nuclei of "21Ba and S3Kr.

235

What is the number of neutrons emitted when the “;;U nucleus splits?

A O B 1 c 2 D 3

1314. 9702_m19_gp_12 Q: 40
Which word equation represents p* decay?
A proton — neutron + electron + electron antineutrino
B proton — neutron + electron + electron neutrino
C proton — neutron + positron + electron antineutrino
D

proton — neutron + positron + electron neutrino

1315. 9702_s19_qp_11 Q: 39

Which statement about the alpha-particle scatteringgexperiment provides evidence for the
existence of the nucleus?

A Atiny proportion of the alpha-particles are«eflected'through large angles.

B Slower alpha-particles are deflected through larger angles.
C The Kinetic energies of the deflected particles are unchanged.
D The number of alpha-particles d depends on the thickness of the foil.

1316. 9702_s19_qp_12 Q: 38

A nucleus of francium-221 (*;Fr) decays into a nucleus of bismuth-209 (°3:Bi) in several steps.

A ¢
Which particles co mitted?

4

A 2 a-particles

4 B~ particles
B 2 a-particles and 4 p* particles
C 3 a-particles and 2 B~ particles
D 3 a-particles and 2 p* particles
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1317. 9702_s19_qp_13 Q: 39
What is a correct estimate of the order of magnitude of the diameter of a typical atomic nucleus?

A 10"m B 10"®m C 10%m D 10%m

1318. 9702_wi9_qp_11 Q: 39

An unstable nucleus of an element decays by emitting an a-particle or a p~ particle to become a
nucleus of a different element. This nucleus is also unstable and also emits an a-particle or a
B~ particle. The process continues until an isotope of the original element is produced.

What is the minimum possible number of these particles emitted?

A 2 B 3 cC 4 D 5

1319. 9702_w19_qgp_12 Q: 38

The table gives some data relating to four neutral (uncharged) atems'W, X, Y and Z.

W InXa Y | Z

hucleon (mass) humber 16 (17 | 17 | 18

total number of particles (protons;

neutrons and electrons) in the'atom 24 | 26 | 25 | 28

Two of the atoms are isotopes of the sanent.

What is the proton number of this 7
A 7 B 8 0 c 9 D 10

1320. 9702_wi9_qp_12 Q: 39

What is n? a ental particle?
A electren

B neutrino
C neutron
D

positron
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1321. 9702_wi9_qp_13 Q: 39

A radioactive nucleus emits an a-particle or a g~ particle, creating a product nucleus.

Which decay could create the product nucleus stated?

radioactive nucleus decay product nucleus

228 224

A asRa o aa RN

B 28U a %2py
228 — 228

C s Ra B azFr
231 — 231

D ol h B oPa

1322. 9702_m18_qp_12 Q: 39

%ays with the

ber N of neutrons in

A nucleus of neptunium-236 contains 93 protons and 143 neutrons. This n
emission of an a-particle. The nucleus formed then emits a B~ particle.

Which diagram shows the changes in the nhumber P of protons an
these nuclei?
B

A
146 14

144
142 // sz
140 / 140
138 - 0 138

90 92 94 20 92 94 96

P
D
146 146
N N N
114— N 144
4425 142
®
140 140
138 i 138
90 92 94 90 92 94 96
P P
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1323. 9702_s18_qgp_11 Q: 40
What is the correct equation for B* decay?
A neutron — proton + electron + electron antineutrino
B neutron — proton + electron + electron neutrino
C proton — neutron + positron + electron antineutrino
D

proton — neutron + positron + electron neutrino

1324. 9702_s18_qp_12 Q: 38

In the a-particle scattering experiment, a beam of a-particles is aimed at a thin gold foil. Most of
the a-particles go straight through or are deflected by a small angle. A very small propertion are
deflected through more than 90°, effectively rebounding towards the source of the a-particles.

Which conclusion about the structure of atoms cannot be drawn from this ‘experiment alone?
A Most of the atom is empty space.

B Most of the mass of an atom is concentrated in the nucleus.

C The nucleus contains both protons and neutrons.
D

The nucleus is charged.

1325. 9702_s18_qp_12 Q: 39
Radon-211, 211Rn, francium-210, 2;%’Fr®a1dium-212, “i2Ra, are three nuclides.

How many neutrons does each nuél ﬁ in its nucleus?

radon-211 radium-212
A 86 88
B 12 123 124
4 4
c s 21 210 212
D Y 207 297 300
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1326. 9702_s18_qp_13 Q: 39

A nucleus of magnesium-23 undergoes p* decay, as represented by the nuclear equation shown.
BMg - X + p* + »
What is nucleus X?

A 2Na B 2Al C 2Na D Al

1327. 9702_wi8_qp_11 Q: 39

A nucleus emits a B~ particle.

What is the change to the proton number and to the nucleon number of the nucleus?

proton number | nucleon number

-1 +1
0 -1
+1 -1

0\
+1 0 0
1328. 9702_wi8_qp_12 Q: 39
A proton in a nucleus undergoes B decay. O@e products is a neutron.

What are the other products?
A an electron and a neutrino QQ

o O m >

B an electron and an an
C apositron and a
D

a positron and
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1329. 9702_wi8_qp_13 Q: 38

A neutron collides with a nucleus of uranium-235. One possible nuclear reaction that results is
represented by the equation

U + n > "BNd + 3Ge + x
where x represents one or more particles.
What does x represent?
A one neutron
two electrons

B
C two neutrons
D

two protons

<

1330. 9702_wi8_qgp_13 Q: 39 b
A nucleus Q has the notation Q. ‘\
Which of the following is an isotope of Q7 &

A rlQ B ,JQ c Q {e]

X— x+1

1331. 9702_ml17_qp_12 Q: 38

Which row describes the relative ionizi and the relative penetration power per unit length
in air of a~particles and y-rays?

a-particles

o o0 wm >

least ionizing
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1332. 9702_s17_qp_11 Q: 38

645

The table lists the nucleon number and the proton number of various nuclei. The nuclei are
represented by the letters Lto T.

nucleus nucleon proton
number number
L 227 89
M 226 89
N 225 89
o} 227 90
P 226 90
Q 225 90
R 227 91
S 226 91
T 225 91

Cl

Which row in the following table correctly shows three nuclei
nuclei that have the same number of neutrons?

same element

same number
of neutrons

A LMN
B MPS
C OPQ
D RPN

RPN
RST
MPS
OoP

¥,

*

o@*

IN

same element, and three
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1333. 9702_s17_qp_11 Q: 39

A radioactive nucleus is formed by B~ decay. This nucleus then decays by a-emission.

Which graph of nucleon number N plotted against proton number Z shows the B~ decay followed
by the a-emission?

A B
236 236
N N
234 234
232 232
230 230
88 90 92 94 88 90 92 94
z &
c
236 236
N N
234 234 <o
232 2
230 |

1334. 9702_s17_qp_12 Q: 38 a

In a television programme to ill ientific models, a presenter fires a gun many times at
a bale of hay. Two small s are embedded within the hay some distance apart from
each other.

The hay bale mea
approximately
*

ximately 2m x 2m x 2m and the cannon balls are made of iron,
about 5¢cm in diameter.

What ﬁl’gl{‘\e pr e illustrating?
A o-particle scattering

B [ decay

C conservation of momentum

D double-slit interference
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1335. 9702_s17_qp_12 Q: 39

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 nuclide is an isotope of uranium-2357?

nucleon number proton number neutron number
A 235 91 144
B 236 92 144
(o] 237 94 143
D 238 95 143

1336. 9702_s17_qp_13 Q: 37

A nucleus of uranium-238, 32U, decays in a series of steps to form'a hucleus of lead-2086,

“°Pb, as shown.

238 206
ey — - ‘g Pb

An a-particle or a p~ particle is emitted during each step;

What is the total number of B~ particles that are emitted?

A 6 B 8 c 10 D 16

1337. 9702_s17_qp_13 Q: 38 Q
Which statement about a-patdi %ﬂ ct?
A  a-particles emitted fro single radioactive isotope have a continuous distribution of

energies.

B a-parﬂc es less ionising power than p-particles.

tticle is +1.60 x 1079 C.

-particles can be as high as 1.5 x 10'ms™.
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1338. 9702_s17_qp_13 Q: 39

The nuclear equation shown has a term missing.
14 14 0
sC — N + P+ .

What is represented by the missing term?
A an antineutrino

B an electron
C aneutrino
D

a positron

1339. 9702_wi7_gp_11 Q: 39 Q
An astatine nucleus has a nucleocn number of 218 and a proton number o ecays to form a
polonium nucleus, emitting a g~ particle and an a-particle in the proces

What are the nucleon number and the proton number of this poltﬁ eus?

nucleon number | proton number 0
214 83

A

B 214 84

Cc 215 83 @
D 216 82

1340. 9702_wil7_qp_12 Q: 39 @Q

The diagram shows Q of radioactive decays involving three o-particles and a

B~ particle.
B~ v} a
. :? - Q » R - S - T
What is n:ﬁ:ﬁde T7
A “ZRa B Z%IRa C *Th D “ZTh
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1341. 9702_wi7_qp_13 Q: 39

Each option shows the number of neutrons, protons and electrons in two atoms, some of which
are ionised.

Which pair of atoms in the table are isotopes of the same element?

neutron proton electron
A 20 20 17 19 20 20
B 28 28 23 24 23 24
C 34 36 29 29 29 28
D 40 42 32 31 32 32
1342. 9702_m16_qp_12 Q: 38 0
A sample of an isotope emits B~ particles.
The emitted p~ particles have a range of energies. o

What must also be emitted? &
A antineutrinos o
neutrinos

B
C antineutrons 0
D neutrons o

1343. 9702_m16_qp_12 Q: 39

A nucleus of magnesiu @a nucleus of sodium by emitting a B+ particle. The decay is
represented by the eq n.

23 P 0
»Mg — gNa + B

*
What amotrle‘valu
A 22 11
B 22 13
C 23 11
D 23 13
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1344. 9702_m16_qp_12 Q: 40

Thorium-234 (2 Th) decays by B~ emission into a daughter product which in turn decays by a
further p~ emission into a granddaughter product.

Which letter in the diagram represents the granddaughter product?

A B
92
91
proton
number %0
89
(o D
88

232 233 234 235 236

nucleon number

1345. 9702_s16_qp_11 Q: 39

Which word equation represents B™ decay?

A

B
Cc
D

proton — neutron + electron + electron antineutrino
proton — neutron + electron + electron neutrino
proton — neutron + positron + el tineutrino

proton — neutron + positron + n neutrino

1346. 9702_s16_qp_11 Q: 40 2

Which statement,‘about the alpha-particle scattering experiment provides evidence for the

existence?t

A A tiny‘;gl%port e alpha-particles are deflected through large angles.

B Slower alpha-particles are deflected through larger angles.

C The kinetic energies of the deflected alpha-particles are unchanged.

D The number of alpha-particles deflected depends on the thickness of the foil.

T"i']'PapaCambridge
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1347. 9702_s16_qp_12 Q: 38

185

The gold nucleus ;g Au undergoes alpha decay.

651

What are the nucleon number and proton number of the nucleus formed by this decay?

nucleon number

proton number

183
183
181
181

o O w »r

79
77
77
75

1348. 9702_s16_qp_13 Q: 38

A nitrogen-13 nucleus 1$N undergoes beta decay.

In the equations below, v and v represent a neutrino and am gspectively and vy

represents a photon of gamma radiation.
Which equation represents this decay?
A UGN o5 BC+p +v+y

B N - BC +p +
C N - C +p +
D

13 13 +
N = 5C +p" +

1349. 9702_s16_qp_13 Q: 39

Radon %2Rn is the st

For the decay of ea

o 0O w >

0’(

cay chain that forms bismuth 2}

4

,Bi by a and B~ emission.

T"i'.’PapaCambridge



“ JPPapaCambridge

CHAPTER 13. PARTICLE AND NUCLEAR PHYSICS

1350. 9702_wi6_qp_11 Q: 39

What are the correct descriptions of a v-ray and a g~ particle?

y-ray B~ particle
A high-speed electron electromagnetic radiation
B electromagnetic radiation helium-4 nucleus
C electromagnetic radiation high-speed electron
D high-speed electron helium-4 nucleus

1351. 9702_wi6_qp_11 Q: 40

In a radioactive decay series, three successive decays each result in a particle being emitted.

The first decay results in the emission of a B~ particle. The second decaysesults in the emission
of an a particle. The third decay results in the emission of another i~ particle.

///

» R ———» G

Nuclides P and S are compared.
Which statement is correct?

A P and S are identical in all respects.

B P and S are isotopes of the same el t.
C S is a different element of lower umber.
D Sis a different element of

QY

1352. 9702_wi6_qp_12 Q: 39

*
The calciu% nuc Ca is formed by B~ decay.

L 4
What are the n n (mass) number and proton (atomic) number of the unstable nuclide that
underwent 5~ decay to form the calcium nuclide?

nucleon number proton number
A 41 19
B 41 21
c 42 19
D 42 21

5""PapaCambridge
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1353. 9702_wi6_qp_13 Q: 39

What are the correct descriptions of a y-ray and a B~ particle?

653

y-ray B~ particle
A high-speed electron electromagnetic radiation
B electromagnetic radiation helium-4 nucleus
(o electromagnetic radiation high-speed electron
D high-speed electron helium-4 nucleus

1354. 9702_wi6_qp_13 Q: 40

In a radioactive decay series, three successive decays each result in a particle being emitted.

The first decay results in the emission of a B~ particle. The second decay results in the emission
of an a particle. The third decay results in the emission of another i~ particle.

o

Nuclides P and S are compared.

Which statement is correct?

A

B
c
D

P and S are identical in all respects.
P and S are isotopes of the same ele
S is a different element of lower i mber.

S is a different element of re r SS.

S
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1355. 9702_s15_qp_11 Q: 39

When a-particles are directed at gold leaf

1 almost all a-particles pass through without deflection,

2 afew a-particles are deviated through large angles.

What are the reasons for these effects?

1 2

A most a-particles have enough energy gold is very dense so a few low energy
to pass right through the gold leaf a-particles bounce back from the gold surface

B most a-particles miss all gold atoms a few a-particles bounce off gold atoms

the gold nucleus is very small so occasionally the path of an a-particle is

most a-particles miss all nuclei close to a nucleus

D the positive charge in an atom is not occasionally an a-particle experiences many

concentrated enough to deflect an a-particle small deflectionsiin the same direction

1356. 9702_s15_qp_11 Q: 40

The nuclide 222Rn decays in a sequence of stages to form the nuclide 25Pb.

Four of the nuclides formed in the sequence are e-particle emitters. The others are B-particle
emitters.

How many nuclides formed in the deca%nce are B-particle emitters?

A 2 B 4 Q

1357. 9702_s15_qp_12 Q:/38

8 D 12

An experiment in which a-particles were deflected by a gold foil produced new insights into the

structure of the atem.

o

Which‘conglusio
4

A Atomic nuclei

drawn from the results of the experiment?

cupy a very small fraction of the volume of an atom.

B Electrons orbit the atomic nucleus.

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

The atomic nucleus contains protons and neutrons.
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1358. 9702_s15_qp_12 Q: 39

A radioactive substance contains a number of identical nuclei that emit p-particles.

Which property of these nuclei remains unaltered by the emission?
A charge

B neutron number

C nucleon number
D

proton number

1359. 9702_s15_qp_12 Q: 40

A uranium-238 nucleus, 235U, undergoes nuclear decays to form uranium-234, &

Which series of decays could give this result?

A emission of four B-particles

L/

B emission of four y-rays (\
C emission of one a-particle and two B-particles v
D

emission of two a-particles and eight B-particles

1360. 9702_s15_qp_13 Q: 38

Nucleus P decays in two stages to produ%leus Q.

Which decay sequence will result in hest number of neutrons in nucleus Q7

A an o-particle followed

T"i'.’PapaCambridge
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1361. 9702_s15_qp_13 Q: 39

CHAPTER 13. PARTICLE AND NUCLEAR PHYSICS

A neutral atom has a nucleus given by the symbol "32Cs.

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

protons neutrons | electrons
A 55 78 55
B 55 133 55
C 78 55 78
D 133 55 133

1362. 9702_s15_qp_13 Q: 40

<

The nuclear equation for a fission reaction is shown below.

X Y
A 37 0
B 37 1
Cc 37 2
D 38 2

@
Y + n > BRb + s + Y!(\

What are the values of X and Y?

N\
o’a’

°
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13.2 Fundamental particles
1363. 9702_m20_qp_12 Q: 39

The equation represents the decay of a nucleus X to a nucleus Y.
X = 0¥ +p+q

What are particles p and g?

P q
A B~ particle neutron
B p~ particle proton
Cc B* particle antineutrino
D

B* particle neutrino 0

1364. 9702_m20_qp_12 Q: 40

Which row gives the correct type and quark composition for the n(&amcle?

particle type quark com
A neutron hadron key
B neutron lepton u = up quark
C proton hadron ud d = down quark
D proton lepton udd

o

ere e is the elementary charge.

1365. 9702_s20_qp_11

A hadron hds a
LY

o
Which combination ) and down (d) quarks could form this hadron?

A ddd B udd C uud D uuu

“,.’PapaCambridge
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1366. 9702_s20_qp_12 Q: 40

CHAPTER 13. PARTICLE AND NUCLEAR PHYSICS

A hadron has a charge of —e and is composed of three quarks.
What could be the quark composition of the hadron?

A B C D
key

) (5) (a) (5) (a) (5) (WL u-vpauarkc
) (s) () (o)

1367. 9702_s20_qp_13 Q: 40

Which equation describes the process of B* decay? 0

key:
u = up quark ‘\

d = down quark

v = (electron) neutrino 0

v = (electron) antineutrino

ddu — uud + B* + v @
ddu — uud + pB* + o
uud — ddu + p* + v

uud —> ddu + B* + v 0Q

1368. 9702_s19_qgp_11

<

o O w »r

ation of three quarks.

Some g&@les
‘oo

Which comibinatio

arks would not result in a particle with a charge of either +1.6 x 107'°C
or zero?

A up, down, down

B up, strange, strange
C up, up, down

D up, up,up
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1369. 9702_s19_qp_12 Q: 39

659

Which equation describes the changes to the quark composition of a nucleus and the lepton
emission during the process of B* decay?

A

B
c
D

down — up + positron
down — up + positron
up — down + positron

up — down + positron

+ electron neutrino

+ electron antineutrino

+ electron neutrino

+ electron antineutrino

1370. 9702_s19_qp_12 Q: 40

There are protons, neutrons and electrons in the simple model of an atom.

To which class (group), hadron or lepton, do these particles belong?

O o0 W »

proton and electron

proton and neutron

hadron lepton
electron proton and neutron
neutron proton and electron

neutron

electron

1371. 9702_s19_qp_13 Q: 40

Which statement describes B~ decay in t

A A down quark changes to a

B

are emitted.

A down quark change
An up quark changes

[0»a down quark, and an electron and an electron antineutrino

are emitted.

a simple quark model?

r@uark, and an electron and an electron antineutrino

uark, and a positron and an electron neutrino are emitted.

An up@ar es to a down quark, and a positron and an electron neutrino are emitted.

4
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1372. 9702_wi9_qp_11 Q: 40

The diagrams show the quark composition of four different hadrons. One of the hadrons is a =*
particle. It has a charge of +e, where e is the elementary charge.

Which hadron could be the =* particle?
A B C D
key
= k
@ O @ O ONO) @ () 4= down quark
@ @ @ @ s = strange quark

1373. 9702_wi9_qp_12 Q: 40

An unstable nucleus decays and emits a B~ particle.

Which changes, if any, occur to the quark composition of the nucleus?

quark changes
up quarks down quarks
A +1 0
B +1 -1
C -1 +1
D 0

1374. 9702_w19_qp_13 iQ: 40

Which S%Q[ne ect?

A Electréns an

hos are fundamental particles.
B Electrons and neutrinos are hadrons.

C Protons and neutrons are leptons.
D

Protons and neutrons are quarks.

T"i']'PapaCambridge
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1375.

9702_m18_qp_12 Q: 40

661

An isolated neutron decays to produce a proton, a B~ particle and an antineutrino.

Which row gives the quark composition of the neutron and the proton and the type of force that
gives rise to this reaction?

quark composition
type of force
neutron proton
A down, down, up down, up, up strong interaction
B down, down, up down, up, up weak interaction
C down, up, up down, down, up strong interaction
D down, up, up down, down, up weak interaction

1376.

9702_s18_qp_11 Q: 38

Which elementary particle is a lepton?

A

B
c
D

proton
neutron
electron

quark

1377.

A

9702_s18_qp_11 Q: 39 @

How many down quarks are in a nu

2 BgQ@4

hydrogen-3, 3H?

D 5

1378.

.
A neutron |gcom
to a proton, there i

9702_s18_qp_12 Q: 40

sion.

of one up (u) quark and two down (d) quarks. When the neutron decays

What is the change in the quark structure of the neutron due to the p-emission?

(The symbol for a neutrino is v. and for an antineutrino is V_e J)

A

B
c
D

d o> u+ B + v
d—>u+p + v
u—->d+p+ v,

u—>d+pt+ v
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1379. 9702_s18_qp_13 Q: 40
Which list contains only leptons?
A electron, neutrino, positron
B electron, neutrino, proton

C electron, proton, neutron

D

neutrino, neutron, positron

1380. 9702_wi18_qp_11 Q: 40

How many up quarks and how many down quarks are in a nucleus of the nuclide 3C7?

up quarks | down quarks
A 51 60
B 54 57
C 57 54
D 60 51

1381. 9702_wi8_qp_12 Q: 40

A certain type of hadron has zero charge. It is composed of a down quark, a strange quark and
one other quark.

What could be the other quark? 0

A up

B down 0
C strange Q

D anti-strange

.0

-
&

1382. 9702_wi18_qp_13" Q: 40

In p~ decay, a neutron inside a nucleus changes to a proton.

Which statement describes the quark composition of the nucleus during the decay?
A The number of down quarks decreases by one.

B The number of down quarks increases by one.

C The number of down quarks stays the same.
D

The number of up quarks stays the same.
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1383. 9702_mi17_qp_12 Q: 39

663

A nucleus of sodium-21, ﬂNa, decays to form a new nucleus containing 10 protons

and 11 neutrons.

Which leptons are emitted from the sodium-21 nucleus during the decay?

A apositron and an antineutrino
B a positron and a neutrino

C an electron and an antineutrino
D

an electron and a neutrino

1384. 9702_m17_qp_12 Q: 40

A neutron decays to form a proton.

Which particle is not involved in the decay process?

A antineutrino
B down quark
C positron

D up quark

1385. 9702_s17_qp_11 Q: 40

0’(

What are the structures of the proton ano@ neutron in terms of quarks?

proton neutron
up quark | down quark | down quark
A 1 2 2
B 1 2 1
C | oo 3 1 2
D 2
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1386. 9702_s17_qp_12 Q: 40

During B~ decay, which change takes place to the quark composition of the nucleus that emits the
B~ particle, and which other particle is emitted?

quark change oth:rr.‘n;i:’)[taergicle
A down to up antineutrino
B down to up neutrino
c up to down antineutrino
D up to down neutrino

1387. 9702_s17_qp_13 Q: 40 0

Which particle is a fundamental particle?

A electron ‘\

B hadron (
C neutron 0
D proton

1388. 9702_wil7_qp_11 Q: 40

What is the quark composition of a hydr% ucleus, *H?

number of quarks Q
up dow!

o B o B+« B
3]

1389. 9702_w17_qp_12 Q: 40
Which combination of up (u) and down (d) quarks forms a neutron?

A uuu B uud C udd D ddd
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1390. 9702_wi7_qp_13 Q: 40
Which combination of up (u) and down (d) quarks forms a proton?

A uuu B uud C udd D ddd

1391. 9702_s16_gp_11 Q: 38
Which statement describes 3~ decay in terms of a simple quark model?
A Adown quark changes to an up quark and emits an electron and an electron.antineutrino.
B A down quark changes to an up quark and emits a positron and an electron, neutrino.
C Anup quark changes to a down quark and emits an electron and an electron antineutrino.
D

An up quark changes to a down quark and emits a positron and @n‘electron neutrino.

1392. 9702_s16_qp_12 Q: 39

Which row gives the correct classification of protons, electrons and neutrinos?

protons electrons neutrinos
hadrons leptons ons
hadrons leptons | S

leptons hadrons adrons

O 0 W >

leptons h

1393. 9702_s16_qp_12 : 40
+9

Which équatign re
L 4

s B’ decay?
A neutron — pr + positron + antineutrino
B neutron — proton + positron + neutrino

C proton — neutron + positron + antineutrino

D proton — neutron + positron + neutrino
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1394. 9702_s16_qp_13 Q: 40

CHAPTER 13. PARTICLE AND NUCLEAR PHYSICS

The magnitude of the charge on the proton may be regarded as +1 unit. On this basis, the
charges on the up (u) quark, down (d) quark and their antiquarks (u and d) are not whole units.

Which row in the table shows the correct values for the charges on the u, d, uand d quarks?

u d u d
2 1 2 1
+Z — += -
A 3 3 3 3
ISR N
2 1 2 1
+2 — -= +—
¢ 3 3 3 3 0
2 1 2 1
-£ Fal _Z + L
D 3 3 3 3

1395. 9702_w16_qgp_11 Q: 38 e
What is a proton? 0
A ahadron

a particle consisting of two down quarks :d@: quark

B
C a positive fundamental particle
D

a positive lepton 0
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1396. 9702_wi6_qp_12 Q: 40

Which diagram represents the structure of an antineutron?

A
key
@ u upquark
d down quark
u up antiquark
d down antiquark

Cc

©
O,

@

<
® ‘ b@
*\

®
(e
©

1397. 9702_w16_qp_13 Q: 38

What is a proton?

Q)

A ahadron

a particle consisting of two down qua@ one up quark

B
C a positive fundamental particle
D a positive lepton 0

¥»
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