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90311 Describe oxidation—-reduction reactions
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Check that the National Student Number (NSN) on your admission slip is the same as the number at the
top of this page.

A Periodic Table is printed on page 2 of this booklet.

You should answer ALL the questions in this booklet.

If you need more space for any answer, use the pages provided at the back of this booklet and clearly
number the question.

Check that this booklet has pages 2—8 in the correct order and that none of these pages is blank.

YOU MUST HAND THIS BOOKLET TO THE SUPERVISOR AT THE END OF THE EXAMINATION.
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Achievement Criteria Y

Achievement Achievement Achievement
with Merit with Excellence
Describe oxidation—reduction Apply oxidation—reduction Interpret information from
reactions. principles. oxidation— reduction processes.

Overall Level of Performance
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You are advised to spend 45 minutes answering the questions in this booklet. Assessor’s
use only

QUESTION ONE

(@) Write the oxidation number of the underlined element in each of the following species.

()  Mn?
(i) H,0,
(i) Br,
(v) 8O,
(v) €O

(b) Two oxidation-reduction reactions were carried out and the observations recorded.
Use the information provided to answer the questions that follow.

Reaction One

Reactants Observation
Acidified hydrogen peroxide, H,0,(aq) Both reactant solutions were colourless but
and when added together an orange colour was
bromide ions in solution, Br (aq). observed.

(i) Identify the species oxidised and the species reduced in the above reaction.

Species oxidised Species reduced

(i)  Use oxidation-reduction processes to explain why the solution goes orange.




Reaction Two Assessor's
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Reactants Observation
Chlorine gas, Cl,(g), was bubbled into a The pale green solution changed to a pale
solution containing iron (II) ions, Fe?*(aq). orange colour.

(i)  Explain this observation in terms of oxidation—reduction processes.

QUESTION TWO

When sulfur dioxide gas (SO,) is bubbled into a solution of acidified potassium dichromate
solution, a colour change is observed. The unbalanced equation for this reaction is given below.

Cr,0,2~ + SO, — SO, + Cr?
(a) Identify the reductant in this reaction. Justify your answer using oxidation numbers.

Reductant:

Justification:

(b)  Write balanced half-equations for the oxidation and reduction reactions that occur.

Oxidation:

Reduction:

(c) Combine the half-equations in (b) to give the balanced equation for this oxidation-reduction
reaction.




(d)
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Describe the observations that would be expected when this reaction occurs.

Explain these expected observations by referring to the species involved in the reaction.

QUESTION THREE

lodine (1,) can be produced from the reaction between potassium iodate (KIO,) and potassium
iodide (KI). The iodide ions (I7) and iodate ions (10;") react together to form the iodine (l,).

(a)

(c)

lodide ions (I7) and iodate ions (10,7) both contain the element iodine (1), but in two different
oxidation states. What is the oxidation number of iodine (l) in each species?

Identify the oxidant and reductant in this reaction.

Oxidant

Reductant

Complete and balance the half-equations for the reactions of iodide ions (I7) and iodate ions
(1057) forming iodine (l,).

Combine these two half-equations to give a balanced equation for the reaction.
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QUESTION FOUR

Chlorine is made industrially by the electrolysis of brine, a concentrated solution of sodium
chloride. A simplified diagram of the cell is shown below.

—{ Power supply ’—
Gas A Gas B
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I
NaCl | solution —— NaOH
|

(a) Label the anode and the cathode clearly in the dashed boxes on the diagram above.
(b) The two half-reactions occurring in the cell are shown below.

Complete and balance the equation for Reaction Two.
Reaction One: 2H,0 + 2ec — 20H" + H,

Reaction Two: cr — Cl,
(c) Gases are produced at each electrode as the electrolysis proceeds.
Identify which gas in the diagram above is chlorine. Circle your answer below.
Gas A Gas B

Justify your choice by discussing the reactions that occur during electrolysis, the electrodes
where these reactions occur, and the products that are formed.
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QUESTION FIVE

An electrolytic cell can be used for electroplating. Electroplating is a process where a metal object
is coated with a thin layer of another metal.

This process is shown in the diagram below. The spoon is electroplated with silver metal and the
silver electrode gets smaller.

4{ Power supply }7

silver
metal
electrode

spoon

Ag’(aq)

Using principles of electrolytic cells, discuss how the layer of silver is plated onto the spoon.
Include relevant oxidation-reduction half-equations in your discussion.
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Question
number
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Extra paper for continuation of answers if required.
Clearly number the question.
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