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SECTION A: Answer ALL questions in this section, using the spaces provided.

This section carries 60 marks.

1. Rubidium is in Group 1 of the Periodic Table below potassium. Use your knowledge of the
similarity and trend in reactivity of the Group 1 metals to answer the following questions
about Rubidium and its compounds.

a)

b)

d)

Write the formula for (i)  the rubidium ion

(i) rubidium sulfate (2 marks)

Predict one physical property you would expect rubidium to show, that is particular to
Group 1 metals.

(1 mark)

Which process would be necessary to extract rubidium from molten rubidium chloride?
(1 mark)

(1)  Would you expect rubidium to be more, or less, reactive than potassium?

(i)  State one thing you would expect to see when rubidium is added to water in a
trough.

(i) Give a balanced equation for the reaction of rubidium with water.

(4 marks)
Predict if rubidium chloride would:
(i)  be soluble or insoluble in water
(1)) have a low or high melting point (2 marks)

In each of the following statements, identify the metal from its description.

(1)  Objects made of iron are protected from corrosion by coating them with this metal

in a process called galvanising.

(i)) This metal is found uncombined in nature and is used in jewellery and in electrical

contacts.

(ii1) This metal forms an alloy with tin (called bronze) and an alloy with zinc (called

brass).

(iv) Limestone is composed of a compound of this metal.

(v)  This metal burns with a bright white flame, so it is used in flares and in

pyrotechnics. (5 marks)
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b)

b)

Iron is a transition metal. Give three properties of iron, or its compounds, which are
typical of transition metals.

(3 marks)

Give two reasons why it makes sense to recycle aluminium.

(2 marks)

A student placed a piece of copper wire in a solution of silver nitrate as shown below.
The copper reacted according to the following equation.
Cu s T 2AgNO3 (aq) —> Cu(NOs), g T 2Ag (s)

Experiment Observations

copper—
wire

—(— ﬁtw

silver nitrate
solution

(1) In the table above, write two observations that the student would have recorded in
the ‘Observations’ column. (2 marks)

(1) What term is used to describe this type of reaction?

(1 mark)
This reaction is also a redox process.
(i)  Write the ionic equation, omitting the spectator ion(s), for this reaction.
(2 marks)
(i)  State what is oxidised and what is reduced in terms of electrons.
is/are oxidised by
is/are reduced by
(2 marks)

(i) Two similar experiments were set up by other students. Mark with a v’ to show
when a reaction occurred and with an x to show no reaction.

copper wire was put in magnesium nitrate solution.

zinc wire was put in lead nitrate solution.

(i) From the results of these experiments, write the order of reactivity of the three
metals, copper, magnesium and zinc, starting with the most reactive.

(3 marks)
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4.

This question refers to some reactions involving nitrogen and its compounds.

a)

b)

At very high temperatures, nitrogen and oxygen will react with each other to form
nitrogen monoxide.
(i)  Write an equation for this reaction.

(2 marks)

(i) Give gne example where this reaction would occur in everyday life.

(1 mark)

The following equation shows what happens when nitrogen monoxide comes into
contact with air.

2NO(g) + Oz — 2NO;(g

(1)  What would be seen as soon as nitrogen monoxide comes in contact with air?

(1 mark)

(i) What volume of oxygen would be required to react with 2.5 dm® of nitrogen
monoxide? (Assume that all conditions of temperature and pressure remain
constant.)

(1 mark)

Dilute nitric acid reacts with lead (ll) oxide according to the following equation.
PbO (s) + 2HNO3 (aq) —> Pb(N03)2 (aq) + H2O 0

An excess of lead () oxide is added to 200 cm® of dilute nitric acid of concentration
0.5 mol dm™ (0.5M). The resulting mixture was filtered and lead (I nitrate crystals were
obtained from the filtrate by crystallisation.

(i)  Calculate the number of moles of nitric acid used in this reaction.

(i)) Calculate the formula mass of lead () nitrate.

(ii1) Calculate the maximum mass of lead (ll) nitrate crystals that could be obtained by
crystallisation of the filtrate.

(5 marks)
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5.

This question is about sulfur and its compounds.

a)

b)

Fill in the blanks to complete these statements that describe the chemistry of sulfur.

(1)  Atroom temperature, the physical state of sulfur is and

its colour is

(1) Two important allotropes of sulfur are and

sulfur.

(i11)) When sulfur is burned in air, it forms sulfur dioxide gas that has a

smell. (5 marks)

Sulfur dioxide is converted to sulfur trioxide in the second stage of the Contact process.

(i)  Write a balanced equation for this conversion.

(2 marks)

(i1)  State the approximate temperature and the name or formula of the catalyst used in
this conversion.

(2 marks)

Sulfuric acid shows different properties as a dilute acid and when in concentrated form.

1) Either describe one reaction, or write a balanced equation, which shows a typical
property of sulfuric acid as a dilute acid.

(2 marks)

ii) The equations shown below represent two of the properties that are typical of
concentrated sulfuric acid. For each reaction, describe one thing that would be
seen and state the property exhibited by concentrated sulfuric acid.

reaction 1: C12H22011(S) — 12C s 1 11H,0 0

observation:

In this reaction concentrated sulfuric acid acts as

reaction 2: Cu ) T 2H,SO,4 n —> CuSOyq4 s t 2H,0 ot SO, (2

observation:

In this reaction concentrated sulfuric acid acts as

(4 marks)
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7.

The statements below refer to the following substances:

Calcium hydroxide, copper (Il) carbonate, potassium nitrate, anhydrous sodium carbonate,
iodine

a)

b)

Choose, from this list, one substance in each case which, when heated, behaves as
described below.

(1) liberates a gas which relights a glowing splint

(i)) changes from green to black

(ii1) gives off misty fumes

(iv) sublimes to a violet vapour (4 marks)

Which substance from the above list is thermally stable?
(1 mark)

SECTION B: Answer any TWO questions from this section, on the separate sheets provided.

Each question carries 20 marks.

This question refers to the electrolysis of copper () sulfate solution.

a)

b)

(1) Draw a labelled diagram of the apparatus and circuit that you would use to carry
out the electrolysis of an aqueous solution of copper (Il) sulfate using carbon (inert)

electrodes. (5 marks)
(1) Describe what would be seen at each electrode and give equations for the reaction
at each electrode. (6 marks)
(i) Describe and explain the change in colour and pH of the solution. (4 marks)

If copper electrodes are used instead of carbon, there is a different result at the anode,
and in the appearance of the solution.
(i)  State what happens at the anode and give an equation for the electrode reaction.

(3 marks)
(i) Describe and explain the appearance of the solution after electrolysis. (2 marks)

A sample of dry hydrogen chloride gas can be prepared in the laboratory by adding
concentrated sulfuric acid to solid sodium chloride.

a)

b)

c)

d)

(i) Draw a clear diagram of the apparatus that would be a suitable method for
carrying out the reaction, for drying the gas and the correct method of delivery
into a gas jar.

Label all items of apparatus and the name of the drying agent. (6 marks)
(i1) State what would be seen when the reagents are mixed. (2 marks)
(iii)) Write a balanced equation for the reaction. (2 marks)
(i) Describe a chemical test for the gas. (2 marks)
(i) Give a balanced equation for the reaction occurring during this test. (2 marks)

Explain why hydrogen chloride dissolved in methyl benzene has no effect on litmus
while hydrogen chloride dissolved in water is acidic. (2 marks)

Either describe or give a balanced equation for (i) one chemical reaction involving
dilute hydrochloric acid, and (ii) one chemical involving concentrated hydrochloric
acid. (4 marks)
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The following qualitative tests were performed on unknown simple salts A, B, C and D.
Read the descriptions of the results of these tests, then answer the questions below.

Salt A
When a flame test was performed on A, a lilac flame was observed. To an aqueous solution
of A, acidified silver nitrate solution was added and a yellow precipitate U was formed.

Salt B

To an aqueous solution of B, sodium hydroxide solution was added dropwise until in excess.
A slight white precipitate V was formed which did not dissolve in excess sodium hydroxide.
A flame test was performed on solid B and a brick red flame was produced. Another sample
of B was warmed with sodium hydroxide solution and aluminium turnings. The gas W was
liberated, which turned damp red litmus blue.

Salt C

To an aqueous solution of C, sodium hydroxide solution was added dropwise until in excess.
A white precipitate X was formed which did not dissolve in excess sodium hydroxide. When
a flame test was performed on C, no colour was imparted to the flame. To an aqueous
solution of C, acidified silver nitrate solution was added and a pale cream precipitate Y was
formed.

Salt D
Some sodium hydroxide solution was added to a sample of D and warmed. The pungent gas
W was evolved which turned damp red litmus blue. To another sample of D, dilute
hydrochloric acid was added, and a colourless gas Z was liberated which turned lime water
milky.

a) Identify the cation and anion present in the four unknowns, A, B, C and D. (8 marks)

b) (i) Give the names of the precipitates X and Y.
(i1))  Give the names of the gases W and Z. (4 marks)

c)  Write full balanced equations for the reactions of:
(1) A with acidified silver nitrate solution to give precipitate U.
(i1) B with sodium hydroxide solution to give precipitate V. (4 marks)

d)  Write ionic equations (omitting spectator ions) for the reactions of:
(1) D with sodium hydroxide solution.
(i1)) D and dilute hydrochloric acid. (4 marks)
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