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1 The number of neutrons in a nucleus of 197
79Au is

A 276

B 197

c 118

D 79

(total for Question 1 = 1 mark)

2 A positron enters a particle accelerator.  As it emerges from the accelerator its mass is 
measured to be 3.8 × 10–29 kg.

It can be concluded that the positron

A has become a different particle.

B is travelling in a circle.

c is travelling at close to the speed of light.

D is travelling at a non-relativistic speed.

(total for Question 2 = 1 mark)

3 Which of the following is not a valid conclusion from Rutherford’s alpha scattering 
experiment?

A The nucleus contains most of the mass of the atom.

B The nucleus contains protons.

C The nucleus must be charged.

D The nucleus is very small compared to the atom.

 (Total for Question 3 = 1 mark)
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4 A radioactive isotope of carbon is 4
6C.

Select the row in the table that correctly identifies a neutral atom of this isotope.

Neutrons Protons Electrons

A 88 6 8

B 66 8 6

C 66 8 8

D 88 6 6

(Total for Question 4 = 1 mark)
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5  
evidence for the nuclear model of the atom.  Alpha particles were fired at a thin gold foil 
and their paths observed.

(a) Describe the observations from the alpha particle scattering experiment.
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 m 
from the gold nucleus.  Calculate the force between the alpha particle and the gold 
nucleus.
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6   An electron is accelerated through a potential difference of 3000 V.

Calculate the de Broglie wavelength associated with this electron.
(4)
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Wavelength  =  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 6 = 4 marks)
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7  + decay is

p n + e+ + ve

(a) Using information in the table, describe how a proton changes into a neutron.

Type of quark Charge / e

u

d
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(b) With reference to the charges of the particles, show that this decay is possible.
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electron and two photons of equal energy are emitted.  

Calculate the wavelength of the emitted photons.
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later it was identified in an experiment involving the interaction of a proton and a  

  The interaction, which conserves strangeness, was
+
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(ii) Using the information given in the table below deduce the quark composition of
each of the particles involved.
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(b) In another experiment, involving a head-on collision between two protons, the
following interaction was observed.

+ +

 mass of p = 938 MeV/c2

+ 2

+ = 494 MeV/c2

2

(i) Calculate the minimum kinetic energy of each proton, in MeV, for this interaction
to occur.
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(ii) This interaction would not have taken place if one of the protons had been
stationary and the other had twice the calculated value of kinetic energy.

Explain why.
(2)
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(Total for Question 8 = 11 marks)
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