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Item Basic | weighted | Initials
 This paper consists of TWO Sections No Code | Score
A and B.
1
¢ Section A has TWO Compulsory Items.
e Section B has two parts, I and I
Respond to only ONE Item from each part. 2
 Responses to Section A and B must be written in
the answer booklet(s) provided. Respond to 3/4
FOUR Items in all.
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SECTION A
‘ Attempt all Items in this part
Item 1 : : tal hazards. The S.5
Volatile radioactive Iodine species can pose biological gnd enVIr?n;gs?ne production for the
Chemistry class carried out research on the factors affecting rate 0

reaction.
H:0xaq) + 2I7aq) + 2H'(ag) ——* 2H0() * I2(aq)  viith &
dine produced to react Wi
ken for the lIodin€ p ‘em and obtai sed

They measured the rate of reaction by the time ta
small fixed amount of Sodium thiosulphate added to the constant volume SyS
the following data.
[

Experiment [I] (moldm™) Time ()
1 0.004 74.0 25 £
2 0.006 494 12y
3 0.008 37.0 "
4 0.010 30.0 LA
5 0.012 25.0

I- ions, factors affecting the

The students are interested in the order of reaction with respect to
rate of reaction, and feasibility of the reaction. When they consulted their chemistry teacher, he
told them that the following additional data could be of help.

Half-cell reactions E°/V

H20:(aq) + 2H%(aq) + 26 — 2H:0(1) +1.77
Io(aq) + 2e »  2I(aq) +0.54

Tusk: As a student of Chemistry, analyse and interpret the data provided to address the learners'

concems.
(Assuming the reaction is first order with respect to H:O: and also first order with respect to I')

Item 2
Equilibrium reactions are widely employed in optimization of industrial processes.
In a bid to improve agricultural yield, a new factory has been constructed in Uganda to produce

fertilizer. However, locals have complained about the fumes released by the factory.
In one of the Local Councils meetings, a suggestion was arrived at to take the fumes for analysis,

and it was discovered that the fumes were of gas Z which contains 50.05% Sulphur and the rest
Oxygen. Gas Z burns in oxygen to form gas W according to the following equation:
AH =-190 kJmol™

2Z(g) + Oxg) = 2W(e)

The process was carried out in the presence of Vanadium pentoxide at ab
. out 70
pressure of 120 kPa. Under these conditions, the partial pressures of Z and W at eq(:xiﬁb?i?::na;ri

33 kPa and 39 kPa respectively.
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The_ Pro_ductio.n Manager is interested in the molecular formula of Z, factors that can increase the
equilibrium yield of W, and the value of equilibrium constant Kp. Your Chemistry teacher got

this information.

Task: As a student of Chemis_try, analyse and interpret the data provided to address Managers'
concerns, and analyse the application of the process.

SECTION B
PART 1
(Attempt only one Item from this part)

Item 3
Knowledge of the chemistry of group (II) elements is employed in the medical profession. A

group of S.5 Chemistry students, after a tour visit in one of the pharmaceutical industries, noticed
that most medicines contain at least one group (II) element.

The tour guide told them periodic properties affect reactivity of the elements and that during the
manufacture they incorporate reactions of elements with water, alkalis and dilute acids. When
they returned to school, their Chemistry teacher gave them the following additional information

and said it may be of help.

Be Mg Ca Sr Ba
0.112 | 0.160 | 0.197 | 0.215 | 0.222
890 738 590 550 503

Element

Atomic Radius (nm)

| Ionisation Energy (kJmol')
The 8.5 students are interested in how periodic properties affect reactivity, reactions of elements
and any health implications of the elements.

Task: As a learner of Chemistry, analyse and interpret the data to address the issues of the S.5

Chemistry Class.

Item 4
Access to safe and clean drinking water is important in human life. A chemical plant is exploring

the use of one of group 17 elements for water treatment. An industrial chemist has advised that
knowledge of the reactivity of the elements and their reactions with water and alkalis should be

considered and has provided the following data,

Element F Cl Br 1
Atomic radius (nm) 0.072 0.099 0.114 | 0.133

The Plant's Management is now interested in reactivity of the elements, their reactions with
water and alkalis and the associated health implications of the elements. Your Chemistry teacher

came across this information and has contacted you.
Task: As a chemistry learner your teacher has requested you to analyse and interpret the data for

the company.
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PART Il
(Attempt only one Item from this part)

a. A manufacturing company
perfume, methyl
te, ethene can

Item 5
Use of perfumed deodorants is becoming of high demand in Ugand
has advised that a

has decided to enter into business. The company chemist i
ethanoate can be obtained from chloroethane. And in a parallel chain synthetic rou
be used as a starting material for preparation of propanoic acid. _
In a mitigation side chain reaction, the chemist recommended reacting the
chloroethane with benzene and ethene with unreacted ethene with bromine 1n qrgam
The company’s management interested in the suitability of its product for their app
synthetic pathways for the products, mitigation reactions for the unreacted raw materials a
associated environmental impact of the application of its products.
the data to address the company’s

e unreacted
¢ solvent.

lications,
nd the

Task: As a learner of chemistry, analyse and interpret
concerns.

Item 6
Use of polymers and solvents for grease is becoming of high demand in Uganda. A
manufacturing company uses propene to manufacture polythene and propanol to prepare 2

solvent for grease.
In a parallel chain reaction as a mitigation measure, the company reacts propene with bromine
water and propanol with concentrated sulphuric acid at 180°C.

of its raw materials for its

The technical team of the company wants to know the suitability
operations, synthetic pathways for its products, mitigation reactions, an

environmental impacts of the application of its products.

d an evaluation of the

Task: As a student with knowledge of Chemistry, prepare a write up to help the technical team of

the company.
END
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