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This question is about the nuclear and atomic densities of aluminium and gold.

(a) (i) Calculate the mass of the aluminium-27 nucleus 33Al.

You may assume that the proton and neutron each have a mass of 1.67 x 1027 kg.

mass = ...
(ii) Using the equation
r= AR
calculate the volume of a 23 Al nucleus.
r, = 140x1075m
volume = m? 3]

(ili) - Show that the density of the 37 Al nucleus is about 1.5x 107 kgm=3..

W]
(b) State the density of the gold-197 nucleus "33 Au.
Explain in terms of nuclear structure how you arrived at this value.
density = ... . kgm=
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(c) (i) The densities of aluminium and gold metals are:

aluminium .70 x 103kg m=®
gold 19.3x10%kgm.

Show that the ratio

mass of gold atom density of gold metal
mass of aluminium atom density of aluminium metal

State any assumption you have made.

(ii) Suggest what can be deduced from the relationship in (i).
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