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INSTRUCTIONS TO CANDIDATES

This paper consists of two
compulsory items, 1 and 2.
Both items are compulsory.
Responses to these items are
to be written in the spaces
provided in this booklet. Use
blue or black ink.

All working must be clearly
shown.

Mathematical tables and silent
non-programmable scientific
calculators may be used.

You are not allowed to use
reference books (i.e. text
books, booklets on qualitative
analysis efc.).

You are advised to carefully
read the items, make sure you
have all the apparatus that you
may need and then plan
appropriately before starting.
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Item 1.

During water treatment, a chelate (dye) is added in the final stages to
remove chlorophenol contaminants from water in Namanve's industrial
area communities. This was revealed by the production manager to a group
of senior five chemistry learners during their field visit to the plant.

To demonstrate this in class, their chemistry teacher recommended to
use manganate(VII) solution as the dye. However, the effectiveness of
the demo depends on the concentration of the dye used. Suitable dye
should have a molar concentration of above 1M.

Learners have found some manganate(VII) solution in the laboratory and
are curious to know whether the dye is suitable for the demonstration.

The teacher recommended using a redox titration between hot acidified
sodium oxalate solution at 60° (acidified with equal volume of sulphuric
acid) with manganate(VII) solution.

Manganate(VII) ions are reduced according to the following equation
MnO4 (o) + 8H' (o Be —> MnZ+ 4H.0y,

Oxalate ions are oxidised too according to the following equation
C;_O42'(aq) —3> 2€0- g *2e

However, learners lack some knowledge on how this can be done and have

approached you for some guidance.

Where necessary; (Na =23,0 =16 H=1, C = 12)

You are provided with;

e DA1 - which is a sample of the dye.

o DA2- which is 2M sulphuric acid

* Solid Q - which is sodium oxalate of which exactly 1.4q are to be
dissolved in 250cm’ of distilled water to make a solution,DAS3.

e Some apparatus

Task; As a member of senior six chemistry class 2026,

(8 CamScanner
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(a) Plan and design an experiment to guide the learners on the dye
provided. (In your design include; aim, hypothesis, variables,
safety precautions and procedure). Bex
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Carry out the experiment. (Include at least 3 data sets)
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Item 2

A mock examination body received an A-level chemistry practical sample
from a new supplier, but the labels on it are unclear and hard to read. The

management can no longer contact the supplier.

The chief moderator of the paper is uncertain on whether the ions in the
sample correspond to those specified in the exam.The exam requires a
sample with two cations and one anioh, Zwnc. , Colcium ard Todide e Gvang Hie jon s

To prevent compromising with the quality of the mock body, he seeks to
identify the specific ions in the sample before distributing it to different

schools, by conducting a qualitative analysis on it.

Preliminary tests done on the sample revealed that it completely dissolves

in water, one of the cations is insoluble in excess sodium hydroxide

solution and the filtrate gives a positive test with lead(II) nitrate
solution.

He gave the sample to your chemistry teacher, who passed the task on to

you because he was tied up in staff meetings.
You are provided with;

e Sample J
e Some laboratory test reagents
e Some apparatus

Task: As a chemistry learner;

a)  Plan and design an experiment to guide the team. (In your design

include; aim, hypothesis, variables and safety precautions)
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b) Carry out the experiment and record your observations and

deductions (Include heating of the sample in your tests)
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Confidential information.
In addition to the fittings and substances ordinarily contained in a
chemistry laboratory, each candidate will require:
1 Retort stand with a clamp
2 Conical flasks.
Filter funnel
1 Measuring cylinder (100 or 50cm? capacity)

1 Volumetric flask (250cm® capacity)
5 plastic beakers

1 Pipette (20 or 25cm® capacity)

1 Burette

8 Test tubes

1 boiling tube

1 filter paper

Thermometer (-10-110°)

Spatula

Candidates should have access to;
-Heat source
-Common reagents for identifying gases, cations and anions
-Weighing balance reading to at least 1 decimal point
The school should stock the following
-Distilled water
-Masking tape for labeling
Preparations
e DAI1 is 0.02M potassium manganate(VII) solution
« DA2is 2M sulphuric acid
» Solid Q is sodium oxalate crystals.
¢ 100cm® of DA1 per each learner
¢ 100cm® of DA2 per each learner
* 16gof Solid Q
e Sample J is a mixture of ZnSO4 and MgSO, in a ratio of 2:1

respectively.
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