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I Question 1

(a) Complete Table 6.1 to show the masses (in terms of the unified atomic mass unit u) and
charges (in terms of the elementary charge e) of o, p* and g~ particles.

Table 6.1

mass/u charge/e

a-particle

B* particle

B~ particle

[4]
(b) Carbon-14 is radioactive and decays by emission of p~ particles.
(i) Nuclei do not contain §~ particles.
Explain the origin of the p— particle that is emitted from the nucleus during f— decay.
..................................................................................................................................... [1]

(ii) State the change in the quark composition of a carbon-14 nucleus when it emits a
B~ particle.

[Total: 8]
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I Question 2

A stationary nucleus P of mass 243u decays by emitting an a-particle of mass 4u to form a
different nucleus Q, as illustrated in Fig. 7.1.

v 1.6 x 10’ms™!
O —Q ot

nucleus P nucleus Q a-particle
mass 243u mass 4u
BEFORE DECAY AFTER DECAY
Fig. 7.1

The initial speed of the a-particle is 1.6 x 10’ms™".

(a) Use the principle of conservation of momentum to explain why the initial velocities of nucleus Q
and the a-particle must be in opposite directions.

(b) Determine the initial speed v of nucleus Q.
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(c) Calculate the initial kinetic energy, in MeV, of the a-particle.

KIREHIC BRENGY = ....coisonsarssvnusmsnsnsmnssansassnnannessnasane MeV [3]

(d) A graph of number of neutrons N against proton number Z is shown in Fig. 7.2.

151

150

149

number of P
neutrons N 148 x

147
146

45
92 93 94 95 96 97 98
proton number Z

Fig. 7.2

The graph shows a cross that represents nucleus P.
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A nucleus R has a nucleon number of 242 and is an isotope of nucleus P.
Nucleus R decays by emitting a p~ particle to form a different nucleus S.
() OnFig. 7.2, draw a cross to represent:

1. nucleus R (label this cross R)

2. nucleus S (label this cross S).

[2]

(ii) State the name of the other lepton, in addition to the p~ particle, that is emitted during the
decay of nucleus R.

[Total: 10]
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I Question 3

(a) Aproton in a nucleus decays to form a neutron and a p* particle.

(i) State the name of another lepton that is produced in the decay.

(ii) State the name of the interaction (force) that gives rise to this decay.

(iii) State which of the three particles (proton, neutron or B* particle) has the largest ratio of
charge to mass.

(iv) Use the quark model to show that the charge on the proton is +e, where e is the
elementary charge.

[2]
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(v) The quark composition of the proton is changed during the decay.

Describe the change to the quark composition.

(b) Anucleus X (%X) and a nucleus Y (1gY) are accelerated by the same uniform electric field.

(i) Determine the ratio

electric force acting on nucleus X
electric force acting on nucleus Y

(ii) Determine the ratio

acceleration of nucleus X due to the field
acceleration of nucleus Y due to the field
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(iili) Nucleus X is at rest in the uniform electric field at time t = 0.
The field causes nucleus X to accelerate so that it moves through the field.

On Fig. 6.1, sketch the variation with time ¢ of the acceleration a of nucleus X due to the

field.
A
a
0 =
0 t
Fig. 6.1
[1]
[Total: 10]
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I Question 4

(a) One of the results of the a-particle scattering experiment is that a very small minority of the
a-particles are scattered through angles greater than 90°.

State what may be inferred about the structure of the atom from this result.

(b) An a-particle is made up of other particles. One of these particles is a proton.

State and explain whether a proton is a fundamental particle.
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(c) A radioactive source produces a beam of a-particles in a vacuum. The average current
produced by the beam is 6.9 x 107°A.

Calculate the average number of a-particles passing a fixed point in the beam in a time of
1.0 minute.

(d) The a-particles in the vacuum in (¢) enter a uniform electric field. The a-particles enter the
field with their velocity in the same direction as the field.

State and explain whether the magnitude of the acceleration of an a-particle due to the field
decreases, increases or stays constant as the a-particle moves through the field.

(e) Anucleus X is an isotope of a nucleus Y. The mass of nucleus X is greater than that of Y.
Both of the nuclei are in the same uniform electric field.

State and explain whether the magnitude of the electric force acting on nucleus X is greater
than, less than or the same as that acting on nucleus Y.

[Total: 10]
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I Question 5

(a) The results of the a-particle scattering experiment provide evidence for the structure of the
atom.

Result 1: The vast majority of the a-particles pass straight through the metal foil or are
deviated by small angles.

Result 2: A very small minority of a-particles is scattered through angles greater than 90°.
State what may be inferred (deduced) from:

(i) result1

(ii) result 2.
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(b) A radioactive decay sequence contains four nuclei, P, Q, R and S, as shown.
218 214 214
gaP — “gQ — “gGR —> S
Nucleus S is an isotope of nucleus P.

(i) Determine the proton number and the nucleon number of nucleus S.

PO BUTANER S .o s e e
MUCISON MUMDOE = oo ississsiatimnsaisnuissisasisisssans s asdinrsnsnsa
[2]
(ii) The quark composition of a nucleon in Q changes as Q decays to form R.
Describe this change to the quark composition of the nucleon.
..................................................................................................................................... [1]
[Total: 6]
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I Question 6

(a) Alepton is an example of a fundamental particle.

State what is meant by fundamental particle.

(b) A lambda particle A° is a hadron that consists of an up (u) quark, a down (d) quark and a
strange (s) quark.

Show that the charge on the A? particle is zero.

[2]
(c) The A? particle is unstable. It can decay into a neutron (n) and a pion (n°) as shown by
A0 —>n + a0
The n° particle consists of an up quark and an up antiquark.
(i) Compare the properties of an up quark and an up antiquark.
..................................................................................................................................... [2]

[Total: 7]
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I Question 7

............................................................................................................................................. [2]
(b) The decay of uranium-238 is shown by the equation
238 234
oY = “glh + X
For nucleus X, calculate the ratio, in Ckg™", of
charge
mass
REIRES o TR sl Feirom A RN b it Ckg™ 8]
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(c) Two particles P and Q each consist of three quarks. These quarks are up (u) or down (d)
quarks.

Particle P has no overall charge.

Particle Q has an overall charge of +2¢, where e is the elementary charge.
State the quark composition of:

(i) particle P

[Total: 7]
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I Question 8

(a) The nuclide ';C (carbon-14) is unstable and undergoes B~ decay, emitting a high-energy
electron and an antineutrino to form a new nuclide X. The equation for this decay is shown.

Complete the equation. 2]

(b) (i) State the equation for p~decay in terms of the fundamental particles involved.

[1]

(i)

Use your equation from (b}i) to show how charge is conserved in B decawy.

[11
(<) Neutrinos were first proposed to exist more than 20 years before they were directly detected,
inmn order to explain a particular experimental observation about p-decay.
(O ]

State an observation about B-decay that is explained by the existence of neutrinos..

11
(ii)

Suggest how the existence of neutrinos explains the observation in (c)(i).

[11
[Total: 6]
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(ii) Use your equation from (b)(i) to show how charge is conserved in 3~ decay.

[11

{(c) MNeutrinos were first proposed to exist more than 20 years before they were directly detected,
in order to explain a particular experimental observation about p-decay.

(i) State an observation about p-decay that is explained by the existence of neutrinos.

(ii) Suggest how the existence of neutrinos explains the observation in (c)(i).

[Total: 6]
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I Question 9

(a) Anucleus of caesium-137 (1%03) decays by emitting a p~ particle to produce a nucleus of an

element X and an antineutrino. The decay is represented by
Bles > X+ fp+ W

(i) State the number represented by each of the following letters.

[2]

(ii) State the name of the class (group) of particles that includes the p~ particle and the
antineutrino.
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(b) A particle Y has a quark composition of ddd where d represents a down quark.
A particle Z has a quark composition of ud where U represents an up antiquark.

(i) Show that the charges of particles Y and Z are equal.

[2]

(ii) State and explain which particle is a meson and which particle is a baryon.
L0010 o oSSR UPPR RSP
DAY O e
[2]
[Total: 7]
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I Question 10

(a) Eluséirrt}ie(;:-léfi (13F) is an isotope that decays to an isotope of oxygen (O) by the emission of a

(i) Complete the nuclear equation for the decay, including all the particles involved.

18
gF —=2
[3]
(ii) Aquark in the fluorine-18 nucleus changes flavour during the decay. State this change of
flavour.
......................... QUATK L0 ........cccomneiniinnas QUATK. [1]
(b) A hadron has a charge of —2e, where e is the elementary charge.
(b) Ahadron has a charge of —2e, where e is the elementary charge.
(i) State and explain whether the hadron is a meson or a baryon.
..................................................................................................................................... (2]
(ii) State a possible quark composition for the hadron.
..................................................................................................................................... (1]
[Total: 7]
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I Question 11

(a) A nucleus of sodium-22 (%?l-'Na) decays by emitting a p* particle. A different nucleus is formed
by the decay.

(i) State the name of another lepton that is produced by the decay.

(ii)) Determine the nucleon number and the proton number of the nucleus that is formed by
the decay.

nucleon number =

proton number =

(iii) The quark composition of a nucleon in the sodium-22 nucleus is changed during the
decay.

Describe the change to the quark composition of the nucleon.

(b) Abaryon consists of quarks that are the same flavour (type). The charge of the baryon is —2e,
where e is the elementary charge.

(i) Calculate, in terms of e, the charge of each quark.

[Total: 6]
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I Question 12

(a) The results of the a-particle scattering experiment led to the development of the nuclear

model for the atom.

State the results that suggested that most of the mass of the atom is concentrated in a very
small region and most of the atom is empty space.

(c) Table 7.1 lists the names of three particles and possible classifications for them.

Table 7.1
classification
particle name
baryon hadron lepton
neutrino
neutron
positron

Complete Table 7.1 by placing ticks (v) in the boxes to indicate the classifications that apply

to each particle.

9702 Physics e Unit 11: Nuclear Physics e Question Paper
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(d) The discovery of a particle with an unusual charge was an important step in the development
of the theory of quarks. The particle is a hadron with a mass of 2.19 x 10~?"kg and a charge
of +2e, where e is the elementary charge.

(i) Calculate the mass, in u, of the particle. Give your answer to three significant figures.

(ii) Determine a possible quark composition of a hadron with a charge of +2e.
Explain your reasoning.

(2]
[Total: 8]
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I Question 13

(a) In the following list, underline all the particles that are not fundamental.
antineutrino baryon nucleon positron [1]

(b) Anucleus of thorium-230 (%30Th) decays in stages, by emitting o-particles and p~ particles, to

form a nucleus of lead-206 (%35Pb).

Determine the total number of a-particles and the total number of = particles that are
emitted during the sequence of decays that form the nucleus of lead-206 from the nucleus of
thorium-230.

number of e-pailicles = oo sasrnmunmaannmenusEs s

BRI SRS it Uit ot ot o i

(c) A meson has a charge of —1e, where e is the elementary charge. The quark composition of
the meson includes a charm antiquark.

State and explain a possible flavour (type) of the other quark in the meson.

[Total: 5]
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I Question 14

(a) The nuclide ‘?gMg is an isotope of magnesium that undergoes p* decay to form a new
nuclide X according to the equation

ﬁMg g X 4 Bt + O

Four numbers are missing from the equation.
(i) For the nuclide ‘1?3 Mg, state what is represented by the numbers 23 and 12.
R RN TS ENIRENC ... om0 B T T Y B T S A RES

T2 CRIEEENTE s T S S o S B T S P S

2]
(ii) Complete the equation by inserting the missing numbers. [2]

(iii) State the name of the group (class) of fundamental particles to which the positron and
neutrino belong.
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I Question 15

An isolated stationary nucleus X decays by emitting an a-particle to form a nucleus Y.
Nucleus Y and nucleus Z are isotopes of the same element.

(a) By comparing the number of protons in each nucleus, state and explain whether the charge
of nucleus Y is less than, greater than or the same as the charge of:

(i) nucleus Z

(b) Use the principle of conservation of momentum to explain why nucleus Y cannot be stationary
immediately after the decay of nucleus X.

[Total: 5]
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I Question 16

(@) Nucleus P and nucleus Q are isotopes of the same element.
Nucleus Q is unstable and emits a p~ particle to form nucleus R.
(i) Fornuclei P and Q, compare:

e the number of protons

(ii) When nucleus Q decays to form nucleus R, the quark composition of a nucleon changes.

State the change to the quark composition of the nucleon.

(iii) State the name of another particle that must be emitted from nucleus Q in addition to the
p~ particle.

..................................................................................................................................... [1]
(b) A hadron consists of two charm quarks and one bottom quark.
Determine, in terms of the elementary charge e, the charge of the hadron.
Charge = .. e [2]
[Total: 6]
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I Question 17

(a) Table 7.1 shows incomplete data for three flavours (types) of quark. The elementary charge

is e.
Table 7.1
quark antiquark
flavour
symbol charge/e symbol charge/e

& -
up u t3 u
down d d
charm + c

Complete Table 7.1 by inserting the missing charges.

[2]

(b) Using the symbols given in Table 7.1, state a possible quark combination for the following

hadrons:

(i) a neutral baryon

(c) Quarks are fundamental particles.

Electrons are in another group (class) of fundamental particle.

(i) State the name of this group.

9702 Physics e Unit 11: Nuclear Physics e Question Paper
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I Question 18

(a) Nuclei X and Y are different isotopes of the same element.

Nucleus X is unstable and emits a p* particle to form nucleus Z.

By comparing the number of protons in each nucleus, state and explain whether the charge
of nucleus X is less than, the same as or greater than the charge of:

(i) nucleusY

..................................................................................................................................... [1]
(i) nucleus Z.
..................................................................................................................................... [2]
(b) Hadrons can be divided into two groups (classes), P and Q. Group P is baryons.
(i) State the name of group Q.
..................................................................................................................................... (1]
(ii) Describe, in general terms, the quark structure of hadrons that belong to group Q.
..................................................................................................................................... (1]
[Total: 5]
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I Question 19

(a) Compare an a-particle with a p* particle in terms of their masses and charges.

- [3]

(b) Nucleus P undergoes a-decay to form nucleus Q. Nucleus Q then undergoes a further decay
to form nucleus R. The proton and nucleon numbers of P and R are shown in Fig. 6.1.

(b) Nucleus P undergoes a-decay to form nucleus Q. Nucleus Q then undergoes a further decay
to form nucleus R. The proton and nucleon numbers of P and R are shown in Fig. 6.1.

220

218

nucleon
number

216 Xx

214

212 x

210
78 80 82 84 86 88

proton number
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Fig. 6.1

(i) On Fig. 6.1, draw a cross (x) to show the proton number and nucleon number of Q.
Label your cross Q. [1]

(ii) State the names of the particles emitted as Q decays to form R.

2]

(c) Before the a-decay, P is travelling at a constant velocity. After the decay, Q has a velocity of
1.3 x 10°ms™" at an angle of 68° to the original path of P.
The a-particle has a velocity of 150 x 10°ms~" at an angle of 6 to the original path of P, as

shown in Fig. 6.2.

150 x 10°m s’

1.3x 105ms™
before decay after decay

Fig. 6.2 (not to scale)
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(i) Use the principle of conservation of momentum to determine 6.

(ii) Calculate the kinetic energy of the a-particle.

kineticenergy = ... J [2]

[Total: 11]
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I Question 20

(a) Complete Table 7.1 to show the charges, in terms of the elementary charge e, on each of the
flavours of quark and antiquark shown.

Table 7.1
charge/e
flavour
quark antiquark
up
down
strange

[3]

(b) (i) State the name of the class (group) of fundamental particles to which baryons and
mesons belong.

..................................................................................................................................... [1]
(i) Compare baryons and mesons in terms of their constituent particles.
..................................................................................................................................... 2]
(c) Describe p* decay in terms of the fundamental particles involved.
............................................................................................................................................. 2]
[Total: 8]
page 33 0f 53
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I Question 21

Nuclei of an isotope of copper (Cu) each have 29 protons and 37 neutrons. This isotope is
a p~ emitter.

(a) State the nuclide notation in the form ?X for this nucleus of copper.

[1]
(b) The energy spectrum of the g~ radiation emitted by a sample of this isotope is shown in
Fig. 7.1.
A
number of p~
particles
0 for
0 kinetic energy

of p~ particle
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Fig. 7.1

(i) Use Fig. 7.1 to explain why other particles apart from the p~ particles must be emitted
during this decay.

(ii) State the name of the other particle emitted during the decay of this isotope.

(iii) The copper isotope decays to an isotope of zinc (Zn).

Give the radioactive decay equation for this decay. Include the nucleon and proton
numbers of all the particles involved.

[3]
[Total: 8]

9702 Physics e Unit 11: Nuclear Physics e Question Paper page 35053


https://examspath.com/

Waseem Ahmad | A Level Physics Teacher e Author, Practical Mastery: Paper 3 examspath.com

I Question 22

A particle Q and a particle R are each composed of one quark and one antiquark.

(a) State the name of the class (group) of particles that includes Q and R.

............................................................................................................................................. [1]
(b) Q has a charge of —1e, where e is the elementary charge. R has a charge of 0.
Complete Table 7.1 to show a possible second quark in each of Q and R.
Table 7.1
charge first quark second quark

Q -1e strange
R 0 anti-up

(2]

[Total: 3]
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I Question 23

Nuclei of an isotope of samarium (Sm) each contain 62 protons and 85 neutrons.

(a) State the nuclide notation in the form ‘QX for this isotope of samarium.

[1]

(b) This isotope of samarium is radioactive and decays by emitting particles. Gamma-radiation is
not emitted. The energy spectrum of the emitted particles is shown in Fig. 6.1.

A

number of particles

0 -
kinetic energy
of particle

Fig. 6.1
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Fig. 6.1

(i) Explain how Fig. 6.1 shows that this isotope of samarium emits a-particles and does not
emit p-particles.

(ii) This isotope of samarium decays to an isotope of neodymium (Nd).

Give the radioactive decay equation for this decay. Include the nucleon and proton
numbers of all the particles involved.

(2]

(c) A baryon is composed of three quarks which all have different flavours. The baryon has a
charge of 0.

Two of the quarks in the baryon are an up quark and a bottom quark.

(i) Determine, in terms of the elementary charge e, the charge on the third quark in the
baryon.

[Total: 8]
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I Question 24

(a) State the name of the class (group) of fundamental particles that contains a neutrino.

(b) Ahadron P has a charge of +1e, where e is the elementary charge. The hadron P is composed
of a down antiquark and only one other quark.

(i) Identify a possible flavour for this other quark.

(c) Nucleus Q undergoes radioactive decay to form nucleus R, emitting an antineutrino and
another particle X, as shown in the decay equation.

Q— R+X+¥

(i) State what particle is represented by X.

..................................................................................................................................... [1]
(ii) Compare the nucleon numbers of Q and R.
..................................................................................................................................... (1]
(iii) Compare the charges of Q and R.
..................................................................................................................................... (1]
[Total: 6]
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I Question 25

The nuclide ?H is an isotope of hydrogen that is called tritium.

(a) (i) Determine the numbers of protons, neutrons and electrons in a neutral atom of tritium.

DIUMBET OF PIOBOIIE D icwunssumssniassn munssis sssiss s 3san e eSSt

nuMmberof NeUIroNs = ccovnnnnns s nnnnnrerr sy

number of electrons =

(ii) Draw a labelled diagram to represent a simple model of the arrangement of the protons,
neutrons and electrons in a tritium atom.

2]

(b) Tritium is radioactive and undergoes [~ decay to form an isotope of helium (He). Gamma
radiation is not emitted during this decay.

(i) Complete the equation to represent the radioactive decay of tritium.
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(c) Determine the quark composition of a tritium nucleus.

[Total: 9]
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I Question 26

(a) State what is meant by a fundamental particle.

............................................................................................................................................. 1]
(b) (i) Particle Q is a meson with a charge of 0.
Determine a possible quark composition for Q.
..................................................................................................................................... [2]
(i) Particle Q has a mass of 0.67 u and a kinetic energy of 2.1 x 10718 .
Calculate the speed of particle Q.
SPEEA = v e ms~ [3]
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(c) Radium-228 (2§3Ra) is a radioactive nuclide.

(i) State the number of electrons in a neutral atom of radium-228.

NUMBSF AT GlEMING = Llusnidais e dlusmsiaes [1]

(i) A nucleus of radium-228 undergoes a series of decays to form nucleus X.
During the process, 5 a-particles and 4 [~ particles are emitted.

Determine the number of protons and the number of neutrons in nucleus X.

RUMBERGERENIIS = s s

18 ple[=] fe] Bl 1T 8 |1 £ ¢ 12— traun e e oSN L B s ot ool

[Total: 9]
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I Question 27

The nuclide ?H is an isotope of hydrogen that is called tritium.

(@) (i) Determine the numbers of protons, neutrons and electrons in a neutral atom of tritium.

NUMDEE O IHOIONE = oot e ot
number of NEULIONS = .o

nUmMberor elecltonNs = v v ns s nr s

(i) Draw a labelled diagram to represent a simple model of the arrangement of the protons,
neutrons and electrons in a tritium atom.

2]

(b) Tritium is radioactive and undergoes 3~ decay to form an isotope of helium (He). Gamma
radiation is not emitted during this decay.

(i) Complete the equation to represent the radioactive decay of tritium.
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(c) Determine the quark compaosition of a tritium nucleus.

[Total: 9]
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I Question 28

Fig. 6.1 shows four alpha particles W, X, Y and Z moving towards a gold nucleus that is in thin
gold foil.

gold
nucleus

>
O

N

N

Fig. 6.1 (not to scale)

(a) (i) The paths of particles X and Z are shown.
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Complete Fig. 6.1 to show possible paths for particles W and Y. [3]

(i) Describe what may be inferred about the structure of an atom from the path of particle X.

(iii) When a beam containing many alpha particles is incident on thin gold foil, nearly all of
the alpha particles follow paths that are similar to the path of particle Z.

Describe what may be inferred from this about the structure of an atom.

(b) State the mass and the charge, in terms of the atomic mass unit u and the elementary charge
e, of an alpha particle.

MASS = b il st u
R R B =Rl e s e et e e
[2]

(¢) There are two types of hadron.
The hadrons that are in alpha particles are each composed of three quarks.

(i) State the name of this type of hadron.

(i) Show, by reference to their constituent quarks, that the hadrons in an alpha particle have
charges of either zero or +1e.

[2]
[Total: 10]
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Question 29

(a) Nitrogen-12 (1-2,N) is an unstable isotope of nitrogen that decays by the emission of radiation
to carbon-12 (%C).

Complete the full nuclear equation for the decay, including all the particles involved.

1‘;N —
[3]

(b) Hydrogen-1 (::H) is an isotope of hydrogen. An atom of hydrogen-1 comprises a proton with
an orbiting electron.

An antiparticle equivalent of hydrogen-1 comprises an antiproton with an orbiting positron.
The antiquarks in the antiproton are the antiparticles of the quarks in a proton.

(i) State the charge on the positron in terms of the elementary charge e.

(i) State the group (class) of fundamental particle to which the positron belongs.

..................................................................................................................................... [1]
(ii) State the group (class) of fundamental particle to which the positron belongs.
..................................................................................................................................... [1]
(iii) In Table 7.1, state the flavour and charge of the three antiquarks that comprise the
antiproton.
Table 7.1
flavour charge/e

[3]
[Total: 8]
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I Question 30

(a) State what is meant by a fundamental particle.

(b) A nucleus X has 14 nucleons and p protons. The ratio of charge to mass for nucleus X is
4.1 x 10" Ckg™.

(i) Determine p.
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(ii) Nucleus X undergoes 3~ decay to form nucleus Z.

Complete the equation representing this decay.

[3]

(c) A sample of a radioactive substance emits particles that are positively charged and have a
continuous range of kinetic energies.

State and explain whether the nuclei in the sample are undergoing a-decay, f* decay or
[~ decay.

[Total: 9]
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I Question 31

(@) An antiparticle equivalent of the neutron is called the antineutron. The quarks in the

antineutron are the antiparticles of the quarks in a neutron.

The elementary charge is e.

In Table 8.1, state the flavour and charge of the three antiquarks that comprise the antineutron.

Table 8.1

flavour

charge/e

(b) In p~ decay, a neutron decays to form a proton.

[3]

Theory predicts that an antineutron should decay to form an antiproton. A particle and an

antiparticle should also be observed.

Suggest the names of the particle and the antiparticle.

PO o s S T S S S L A R B S SR U S P D S

R e e T e e T e

9702 Physics e Unit 11: Nuclear Physics e Question Paper

2]

[Total: 5]

page 51053


https://examspath.com/

Waseem Ahmad | A Level Physics Teacher e Author, Practical Mastery: Paper 3 examspath.com

I Question 32

(a) State the names of two different leptons.

R T s i R S S P L R D R S B
TN JUMNE o <HRe o WL NN SO0 DUPRCL 1. ONURN e, LIt XA SY.L L SCTOPUBI W
[2]
(b) In the following list, underline all the particles that are hadrons.
antineutrino beta-plus meson neutron

[1]

(c) By reference to quark composition, show that the charge of a proton is +1.6 x 10-19C.
[2]
[Total: 5]
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I Question 33

An isolated stationary nucleus Q decays into nucleus R and an a-particle. The a-particle has
speed 1.5 x 10" ms™".

(a) Complete the equation for this decay.

wQ— R+0
[1]
(b) By considering momentum, calculate the speed of nucleus R after the decay.
EPBEE S v ms~! [3]
(c) State three quantities that are conserved during the decay.
e ettt heeeaeeeeaeeeeseeeeaetesesseeeaseieeestesesssieiseesesstesissesessesesseasaseeienseeeiasaainnns
2 ettt eh e ate e et e s heeeeabeeehee e e b beeene e et eeeaste e ae e e bt aaeteaas
B et e eheeeeeeeeeeeeeeeeseaeseesseesseeessieesteiseasiessseseestessisseeessesesssiesieiesesseseassaenn.
[3]
[Total: 7]

End of Question Paper ¢ \Waseem Ahmad, A Level Physics Teacher e examspath.com
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