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Section A
For each question there are four possible answers, A, B, C, and D. Choose the one you consider to
be correct.

1 A student observed the reactions when sodium chloride and sodium iodide were each reacted
separately with concentrated sulphuric acid and concentrated phosphoric acid. The observations
are recorded in the table.

sodium chloride

sodium iodide

conc. H2SO4

colourless acidic gas
formed

purple vapour formed

conc. H3PO4

colourless acidic gas
formed

colourless acidic gas
formed

Which deduction can be made from these observations?
A

Concentrated phosphoric acid is a stronger oxidising agent than concentrated sulphuric acid.

B

Concentrated phosphoric acid is a stronger oxidising agent than iodine.

C

Concentrated sulphuric acid is a stronger oxidising agent than chlorine.

D

Concentrated sulphuric acid is a stronger oxidising agent than iodine.

2 The anaesthetic halothane, CF3CHBrCl, is made industrially as shown below.
HF
CCl2=CHCl

stage 1

CF3CH2Cl

Which type of reaction is occurring in stage 2?
A

electrophilic addition

B

electrophilic substitution

C

free radical substitution

D

nucleophilic addition

Br2
stage 2

CF3CHBrCl
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3 What happens when chlorine is bubbled through aqueous potassium iodide?

A

Chlorine is oxidised to chloride ions.

B

Hydrochloric acid is formed.

C

Iodide ions are oxidised to iodine.

D

Potassium iodide is reduced to iodine.

4 Which of the following is not a correct statement about iodine?

A

A crystal of iodine contains covalent bonds and van der Waals’ forces.

B

Iodine vapour is purple.

C

The first ionisation energy of iodine is less than that of bromine.

D

The hydride of iodine is of greater thermal stability than that of bromine.

5 Which is the complete list of all the products from the reaction of concentrated sulphuric acid with
potassium bromide?

6

A

potassium hydrogensulphate and hydrogen bromide

B

potassium hydrogensulphate, hydrogen bromide and bromine

C

potassium hydrogensulphate, hydrogen bromide, bromine and water

D

potassium hydrogensulphate, hydrogen bromide, bromine, water and sulphur dioxide

Iodine trichloride, ICl3, is made by reacting iodine with chlorine.
I2(s) + Cl2(g) → 2ICl(s) ; ∆H o = +14 kJ mol–1
ICl(s) + Cl2(g) → ICl3(s) ; ∆H o = –88 kJ mol–1
By using the data above, what is the enthalpy change of the formation for solid iodine trichloride?

A

–60 kJ mol–1

B

–74 kJ mol–1

C

–81 kJ mol–1

D

–162 kJ mol–1
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7 Concentrated sulphuric acid is added to separate solid samples of sodium chloride, sodium
bromide or sodium iodide.

With which sample(s) does sulphuric acid act as an oxidising agent?
A

sodium chloride only

B

sodium chloride and sodium bromide

C

sodium bromide and sodium iodide

D

sodium iodide only

8 Which graph correctly describes a trend found in the halogen group?

A

B

bond
length
in X2

strength of
van der Waals'
forces
Cl2

Br2

Cl2

I2

Br2

I2

D

C
boiling
point
of X2

bond
energy
of HX
Cl2

Br2

I2

H-Cl H-Br H-I
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9 Which statement is most likely to be true for astatine, which is below iodine in Group VII of the
Periodic Table?

A

Astatine and aqueous potassium chloride react to form aqueous potassium astatide and
chlorine.

B

Potassium astatide and hot dilute sulphuric acid react to form white fumes of only hydrogen
astatide.

C

Silver astatide reacts with dilute aqueous ammonia in excess to form a solution of a soluble
complex.

D

Sodium astatide and hot concentrated sulphuric acid react to form astatine.

10 The following report appeared in a newspaper.
Drums of bromine broke open after a vehicle crash on the motorway. Traffic was diverted as
purple gaseous bromine drifted over the road (it is denser than air), causing irritation to
drivers’ eyes. Firemen sprayed water over the scene of the accident, dissolving the bromine
and washing it away.

What is wrong with the report?
A

Bromine does not dissolve in water.

B

Bromine does not vapourise readily.

C

Bromine is less dense than air.

D

Bromine is not purple.

11 Which gaseous hydride most readily decomposes into its elements on contact with a hot glass
rod?
A

ammonia

B

hydrogen chloride

C

hydrogen iodide

D

steam

12 Which reagent, when mixed and heated with ammonium sulphate, liberates ammonia?
A

aqueous bromine

B

dilute hydrochloric acid

C

limewater

D

acidified potassium dichromate(VI)
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Section B
For each of the questions in this section, one or more of the three numbered statements 1 to 3 may
be correct.
Decide whether each of the statements is or is not correct (you may find it helpful to put a tick against
the statements that you consider to be correct).
The responses A to D should be selected on the basis of
A

B

C

D

1, 2 and 3
are
correct

1 and 2
only are
correct

2 and 3
only are
correct

1 only
is
correct

No other combination of statements is used as a correct response.

13 When the yellow liquid NCl3 is stirred into aqueous sodium hydroxide, the reaction that occurs
can be represented by the following equation.

2NCl3(l) + 6NaOH(aq) → N2(g) + 3NaCl (aq) + 3NaOCl (aq) + 3H2O(l)
What will be the result of this reaction?
1

The nitrogen is oxidised.

2

A bleaching solution remains after the reaction.

3

The final solution gives a precipitate with acidified silver nitrate.

14 Chlorine is a greenish-yellow gas, bromine is a dark red liquid and iodine is a dark grey solid.

What causes these differences in volatility?
1

the halogen-halogen bond energy

2

the magnitude of the van der Waals’ forces between the molecules

3

the number of electrons in the halogen molecule
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15 Use of the Data Booklet is relevant to this question.

The element astatine lies below iodine in Group VII of the Periodic Table.
What will be the properties of astatine?
1

It forms diatomic molecules which dissociate more readily than chlorine molecules.

2

It reacts explosively with hydrogen.

3

It is a good reducing agent.

16 Why is the addition of concentrated sulphuric acid to solid potassium iodide unsuitable for the
preparation of hydrogen iodide?

1

Hydrogen iodide is not displaced by sulphuric acid.

2

Iodide ions are oxidised to iodine.

3

The product is contaminated by sulphur compounds.

17 What happens when chlorine is bubbled through aqueous sodium hydroxide solution?

1

In cold solution, ClO–(aq) ions are formed.

2

In hot solution, ClO3–(aq) ions are formed.

3

Disproportionation of chlorine occurs in both cold and hot aqueous solutions.

18 The relative molecular mass of a molecule of chlorine is 72.

Which properties of the atoms in this molecule are the same?
1

radius

2

nucleon number

3

relative isotopic mass
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19 When a hot glass rod is placed in a gas jar of hydrogen iodide, there is an immediate reaction as
the hydrogen iodide decomposes.

Which statements about this reaction are correct?
1

Hydrogen iodide is purple coloured.

2

The hot rod provides the activation energy.

3

One of the products is a solid.

20 Which properties in the sequence hydrogen chloride, hydrogen bromide and hydrogen iodide
steadily increase?

1

thermal stability

2

bond length

3

ease of oxidation

