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1.​ When the temperature is increased, both solid iodine and diamond change directly into their
gaseous state - they sublime.

(a) In each case, name the force or bond that is being overcome when the solid changes into a gas.

[2] 

Iodine........................................................................ 

Diamond.................................................................... 

(b) State, with a reason, which solid would have the higher sublimation temperature.

[1] 

(Total 3) 

2.​ Explain each of the following observations concerning substances that you have met in your
study of Chemistry.

(a) Aluminium has a higher melting temperature than sodium.
You should refer to the nature of the bonding.

[3] QWC [1]

(b) The colour of an aqueous solution of potassium iodide changes to brown when chlorine is
bubbled through.
You should include an equation for the reaction that occurs.

[3]
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(c) Ammonia was used as a refrigerant because it is relatively easy to liquefy. Ethane could not be
used for this purpose.
You should refer to intermolecular forces.

[4] 

3. ​Draw a dot and cross diagram to show the bonding in calcium fluoride. You should include outer
electrons only and give any charges.

(Total 2) 

4.
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(Total 14) 
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5.​ ​The noble gases (Group 0) are a group of very unreactive elements. The first members of the
group (helium, neon and argon) do not form any compounds, however it is possible to form a few
compounds of krypton and xenon.

(a) Neon has ten electrons in each atom. The sketch below shows the first two and the final two
ionisation energies for a neon atom.

(i) Sketch the pattern you would expect to see for the remaining six ionisation energies of neon.

[2] 

(ii) Explain any significant changes in slope on the graph you have sketched.

[2]
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(c) Helium was identified in the Sun before it was discovered on Earth. When light from the Sun is
split into its different colours by a prism, dark lines are observed against a coloured background
which show the atomic absorption spectrum of helium. Explain how an atomic absorption spectrum
forms.

[2] 

(Total 10) 
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6. ​(a) The Group 7 elements chlorine and iodine can both be produced from brine and can be used
as disinfectants.
(i) Give the physical states of chlorine and iodine at room temperature.         [1] 

chlorine............................................................................................. 

iodine................................................................................................. 

(ii) State what is ​observed ​(if anything) when chlorine and iodine are added separately to potassium
bromide solution. Write an equation for any reaction.         [3]

Observations: 

Equation(s): 
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(i) Describe the trends in boiling temperatures for the hydrides of Group 7 and Group 4, noting any
anomalies.

[2] 

(ii) By reference to the types of intermolecular force present, explain the shape of the plot for the
hydrides of Group 7.

[3] QWC [1]

7.​ (a) Explain the fact that the melting temperature of sodium is much lower than the melting
temperature of magnesium.
You should include reference to the type(s) of bonding involved and how this bonding affects melting
temperatures. You may include a diagram if you consider it helpful.         [3]
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(b) In an experiment, 1-chlorobutane was heated with aqueous sodium hydroxide and the
resulting solution was acidified. Aqueous silver nitrate was then added and a white precipitate
was observed.
The experiment was repeated using 1-bromobutane and in this case a cream precipitate was
observed.

Explain these observations. 
You should include: 

● the type of reaction that occurs between the halogenoalkane and sodium hydroxide
● an equation for this reaction
● the identity of the coloured precipitates.
● an equation to show the formation of these precipitates.

[4] QWC [1]

(c) Describe how the structures of sodium chloride and caesium chloride are similar and how they
are different. Give a reason for any difference.You may include a diagram if you consider it helpful.

[3]
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You should: 

● state the type of reaction involved
● identify the two possible products
● state which of the two products predominates.
● give the reason why more of this product is formed.

[4] QWC [1]

(Total 16) 

8.
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(e) Carbon monoxide contains two covalent bonds and one co-ordinate bond. Explain what is meant
by the terms ​covalent bond​ ​and ​co-ordinate bond ​, indicating the difference between them.

[2] 

(f) Iron is a typical metal. Describe the bonding present in iron. Explain how it can conduct electricity
and why it has a high melting temperature.

[4] QWC [1]

(Total 15) 
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9. 

(Total 2) 

10.​ Draw dot-and-cross diagrams to show the formation of calcium chloride from atoms of chlorine
and calcium.

[2] 

(Total 2) 
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11. 

(i) Suggest the boiling temperature of butanoic acid.

[1] 

(ii) Describe the trend in boiling temperature as the number of carbon atoms in the acids increases
and suggest a reason for this effect.

[3] 

(iii) Explain why the acids become less soluble in water as the sizes of the molecules increase.

[2]
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(ii) Use this ratio to find the value of n in the formula of the acid.You are reminded that 1 molecule of
the acid contains four oxygen atoms.

[1] 

n ​= ​. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(Total 16) 

12.
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