4	This question is about lead(II) chloride, PbCl 2.
(a) A student prepares a sample of insoluble lead(II) chloride, PbCl 2, by mixing aqueous solutions of two salts in a beaker.
(i) Identify two soluble salts suitable for making lead(II) chloride when mixed together.

.............................................................................................................................................

.	[2]
(ii) Write the ionic equation for the formation of lead(II) chloride by mixing aqueous solutions.

Include state symbols.

.	[3]
(iii) List the steps the student should take in preparing a pure sample of lead(II) chloride from the mixture in the beaker.

.............................................................................................................................................

.............................................................................................................................................

.	[3]
(b) The student carries out an electrolysis experiment on molten lead(II) chloride using the apparatus shown in Fig. 4.1. Chlorine gas forms at the anode and escapes from the apparatus.
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Fig. 4.1
(i) Explain why lead(II) chloride needs to be molten before it will conduct electricity.

.............................................................................................................................................

.	[1]




(ii) Write the ionic half-equation for the reaction occurring at the anode.

.	[2]

(iii) State the test for chlorine gas.

Test: ......................................................................................................................................

Observations: 
 		.......................................................................................................................
[2]

(iv) Describe what is observed at the cathode.

.	[1]

[Total: 14]
5	This question is about electricity and chemical reactions.
1. Aqueous copper(II) sulfate is an electrolyte.
The electrolysis of aqueous copper(II) sulfate using inert electrodes forms:
0. copper at the cathode
0. oxygen at the anode.

1. State what is meant by the term electrolyte.

.............................................................................................................................................

.	[2]
1. State the term given to the Roman numeral, (II), in the name copper(II) sulfate.

.	[1]
1. State what happens to the colour of the aqueous copper(II) sulfate as this electrolysis progresses.

.	[1]

1. Write an ionic half-equation for the formation of copper at the cathode.

.	[2]

1. Give the formula of the ion that forms oxygen at the anode.

.	[1]


1. The electrolysis of aqueous copper(II) sulfate is repeated using copper electrodes.

State what happens to the anode.

.	[1]



1. Spoons can be electroplated with silver.

1. Name the substances used as:

the anode (positive electrode) ............................................................................................

the cathode (negative electrode) ........................................................................................

the electrolyte. ....................................................................................................................
[3]

1. State two reasons why spoons are electroplated.

1. ..........................................................................................................................................

1. ..........................................................................................................................................
[2]

1. Hydrogen–oxygen fuel cells can be used to produce electricity to power cars. Petrol produces carbon dioxide and carbon monoxide when it powers cars.

1. State one adverse effect of carbon dioxide and carbon monoxide.

carbon dioxide ....................................................................................................................

carbon monoxide ................................................................................................................
[2]

1. State one disadvantage, other than cost, of using hydrogen–oxygen fuel cells to power cars compared to using petrol.

.	[1]

[Total: 16]

5	This question is about electricity and chemical reactions.

1. The electrolysis of concentrated aqueous potassium bromide using graphite electrodes forms:
0. hydrogen at the cathode
0. bromine at the anode.

The electrolyte becomes aqueous potassium hydroxide.

1. State what is meant by the term electrolysis.

.............................................................................................................................................

.	[2]

1. State why graphite is suitable for use as an electrode.

.	[1]

1. Write an ionic half-equation for the formation of hydrogen at the cathode.

.	[2]

1. Name the type of particle responsible for the transfer of charge in the conducting wires.

.	[1]

1. Name the type of particle responsible for the transfer of charge in aqueous potassium bromide.

.	[1]

1. State the names of the products formed when electricity is passed through dilute aqueous potassium bromide using graphite electrodes.

at the anode ........................................................................................................................

at the cathode ......................................................................................................................
[2]


1. Bauxite is an ore containing aluminium.
Aluminium is extracted by electrolysis of purified bauxite in molten cryolite using carbon
electrodes.

1. Name the aluminium compound in purified bauxite.

.	[1]

1. State two reasons why cryolite is used in this electrolysis.

1. ..........................................................................................................................................

1. ..........................................................................................................................................
[2]

1. The anode is made from carbon.

Explain why the carbon anode has to be replaced regularly.

.............................................................................................................................................

.	[1]


1. Hydrogen–oxygen fuel cells can be used to produce electricity in vehicles.

1. Write the symbol equation for the overall reaction in a hydrogen–oxygen fuel cell.

.	[2]

1. State one advantage of using hydrogen–oxygen fuel cells instead of petrol in vehicle engines.

.	[1]

[Total: 16]


4	(a)  Concentrated aqueous calcium bromide is electrolysed using graphite electrodes.

Predict the product at each electrode.

anode ........................................................................................................................................

cathode .....................................................................................................................................
[2]

1. Molten calcium bromide is electrolysed using graphite electrodes.

Construct the ionic half‑equation for the reaction at each electrode when molten calcium bromide is electrolysed.

anode ........................................................................................................................................

cathode .....................................................................................................................................
[2]

1. Describe a test for aqueous bromide ions. Include the observations for a positive result.

test ............................................................................................................................................

observations .............................................................................................................................
[2]

1. Calcium reduces zinc ions to zinc.

Ca + Zn2+ [image: ] Zn + Ca2+

2. Explain, in terms of the movement of electrons, how calcium acts as a reducing agent in this equation.

...........................................................................................................................................

.	[1]

2. State the oxidation number of the Zn2+ ion.

.	[1]


4	(a)  Concentrated aqueous magnesium iodide is electrolysed using graphite electrodes.

Predict the product at each electrode.

anode ........................................................................................................................................

cathode .....................................................................................................................................
[2]

1. Molten magnesium iodide is electrolysed using graphite electrodes.

Construct the ionic half-equation for the reaction at each electrode when molten magnesium iodide is electrolysed.

anode ........................................................................................................................................

cathode .....................................................................................................................................
[2]

1. Describe a test for aqueous iodide ions. Include the observations for a positive result.

test ............................................................................................................................................

observations .............................................................................................................................
[2]
1. Iodide ions reduce manganese(IV) oxide, MnO2, to Mn2+ ions.
2I–  +  MnO2  +  4H+  [image: ]  Mn2+  +  I2  +  2H2O
2. Explain, in terms of movement of electrons, how iodide ions act as a reducing agent in this reaction.

...........................................................................................................................................

.	[1]

2. State the name of the type of reaction that involves simultaneous oxidation and reduction.
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