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Box A in Figure 1 shows the arrangement of particles in a solid:

Figure 1.
a)

Describe how the particles are arranged in a solid:
The particles are close packed (1/2 mark) in a regular / ordered arrangement (1/2 mark).
The particles vibrate about fixed positions in the solid (1/2 mark).
The force of attraction between the particles is strong (1/2 mark).
(2 marks)

b)

State the general properties of a liquid:
Liquids have a fixed volume (1/2 mark) but no fixed shape (1/2 mark) – a liquid will take-up the shape
of its container.
Liquids cannot be compressed (1/2 mark) and only expand slightly on heating (1/2 mark).
(2 marks)

c)

Complete Box B in Figure 1 to show how the particles are arranged in a gas.
(1 mark)

Question 2:
a)

Carbon dioxide (CO2) and hydrogen (H2) are both gases at room temperature and pressure.
i)

Calculate the relative molecular mass of carbon dioxide (CO2):
Relative molecular mass of CO2 = 12.0 + 16.0 + 16.0 = 44.0 (no units)
(1 mark)

ii)

Calculate the relative molecular mass of hydrogen (H2):
Relative molecular mass of H2 = 1.0 + 1.0 = 2.0 (no units)
(1 mark)
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b)

Figure 2 shows the start of an experiment using gas jars of hydrogen and carbon dioxide:

Figure 2.
The lids are removed so that the gases are allowed to mix. How will the contents of the gas jars
change? Your answer should refer to:
 How the amounts of hydrogen and carbon dioxide change in the gas jars.
 The speed of movement of the gases in each experiment.
 The reasons for each change.
Both hydrogen and carbon dioxide will diffuse from a region of high concentration to a region of low concentration. Therefore, hydrogen will diffuse
into the gas jar of carbon dioxide and carbon dioxide will diffuse into the gas jar of hydrogen (1 mark). This occurs because particles of the two
gases are in a constant state of random motion. Eventually, the amounts (concentrations) of hydrogen and carbon dioxide will reach the same
constant value throughout the apparatus (the system has reached equilibrium) (1 mark). The hydrogen will diffuse at a faster rate than carbon
dioxide because the hydrogen has a smaller relative molecular mass than the carbon dioxide (1 mark). Due to the effect of gravity, the rates at
which hydrogen and carbon dioxide diffuse in Experiment 2 will be slower that those observed in Experiment 1. In Experiment 2 the high density
carbon dioxide gas will tend to remain in the lower gas jar while the low density hydrogen gas will tend to remain in the upper gas jar (1 mark).

(4 marks)
Question 3:
Figure 3 shows the apparatus for measuring the rates of diffusion of gases. The times taken for 100 cm 3 of
some gases at room temperature and pressure to diffuse from this apparatus are shown in Table 1:

Gas

Time / s

Carbon Monoxide – CO

132

Chlorine – Cl2

211

Methane – CH4

100

Nitrogen – N2

?

Oxygen – O2

141

Figure 3.

Table 1.
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a)

Which gas diffuses the fastest?
CH4 (this is called methane).

b)

Why does this gas diffuse the fastest?
Compared to the other gases, CH4 has the smallest relative molecular mass.

c)

Suggest the time that 100 cm3 nitrogen would take to diffuse out from the apparatus.
132 s. N2 will take the same time to diffuse as CO as they have the same relative molecular mass.

d)

Name a gas which will diffuse faster than any of the gases shown in the table.
Hydrogen (H2) or helium (He).

e)

Why is this apparatus unsuitable for finding the rate of diffusion of ammonia gas?
Ammonia gas is very soluble in water. It would dissolve in the water instead of diffusing through the
porous plug.
(5 marks)

Question 4:
Figure 4 shows the heating curve for a pure substance recorded at atmospheric pressure:

Figure 4.

a)

What is the melting point of the substance?
80 C.

b)

What happens to the temperature while the substance changes state?
It remains constant.

c)

What happens to the force of attraction between the particles while the substance changes state?
The force of attraction between the particles is weakened.

d)

Explain why the substance cannot be water.
Pure water will melt at 0 C and boil at 100 C. This substance melts at 80 C and boils at 215 C.
(4 marks)

+++ End of Class Test +++
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Periodic Table
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