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SECTION A

ATTENPT ALLITEMS IN THIS PART

ITEM T

14 Mukans Wistect, Xals, one of the health efficers has reported a rise in high blood pressure linked to
excessve consumption of sodium chloride {Nacl), the most common table salt. Nutritionists and
chemrindy are exploring alternative salts, such as potassium chloride (KCl), that are healthier for at-risk

comrun tes However the community needs to know;

o How stable and safe these alternative salts are.
e Whether they will dissolve easily in foods and,
e Mow much energy is involved in forming and breaking them
Secondany schoco! students are invited to assist in comparing the two salts by analyzing lattice energy,

understanding its role in ironic compound stability, and constructing born Haber cycles for each salt.
Nacl (KJ/ mol) KCl (KJ/ mol)

:_S‘t;:zrfb_om Haber cycle

| Enthalpy of atomization of sodium and potassium +107 +89

' lonization energy of sodium and potassium +496 +419
| 8ond disscciation enthalpy of chlorine +244 +244
! Efectron affinity of formation of salts -349 -349

Lattice energy - B
I Enthalpy of formation of salts -411 -437
Additionally also farmers in Mukong district are using Magnesium Oxide to neutralize their acidic soils so

as to improve crop yields. The Uganda Agricultural Research Institute {(UARI) is working with local
schools to analyze the energy changes involved in producing Magnesium oxidefrom Magnesium metal
and oxygen, to better understand the industrial process and its energy requirements.

Given data

Enthalpy change (KJ/ mol)

Reaction (process)
Sublimation of Magnesium +148
Jgii_z_ationiof magnesium +2180
[_)issoci—at_iqggf oxygen +498
Electron affinity of oxygen -1410
nati Lattice energy=-3900

Formation of Magnesium Oxide lattice

Task

As a learner of chemistry, write a scientific message you would present to nutritionists and chemists on

hehalf of your school.
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b) Glven that farmers in Mukono apply 3500kg of magnesium oxide per hectare annually to treat acidic
solls in Mukono, determined the tatal energy change associated with the formation of this amount of
magnesium oxlide.
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ITEM 2

In Jinja, a small factory produces ammonia gas for use in making fertilizers for nearby farms. The
factory uses a Haber process, where nitrogen from air combines with hydrogen obtained from water

electrolysis,

Na(g) + 3Hy(g) =2NHj(, AH= -92KImol™

The reaction is carried out in a sealed, high-pressure container at a certain temperature, with an
iron catalyst. One day, the factory manager notices that ammonia production has decreased even
though the amount of nitrogen and hydrogen supplied is the same. He suspects that changes in

temperature and pressure might be have shifted the chemical equilibrium,

The following table shows the percentage of ammonia at equilibrium under different conditions.

Temperature (°c) Pressure(atm) %/ Ammonia at Equilibrium
200 200 45
450 200 18
450 100 12
450 300 25

The factory manager targets to get the knowledge about the following;
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=  Why the percentage of ammonia changes with temperature and pressure
* Nature of equilibrlum and how the factory can adjust temperature and pressure to increase
ammonia production without excessive cost
e Why ammonla is not produced 100%/, even at high pressure
Task
As a chemistry student, help the factory manager get the knowledge about all his targets.
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SECTION B
ATTEMPT ONLY ONE ITEM IN THIS PART
Part (1)

ITEM 3
In Uganda, communities like those in Masaka and Jinja rely on rivers and lakes for water, which often

contains impurities, local water treatment initiatives use various chemicals, such as derived from Period
3 elements that is sodium, Magnesium and Aluminum, to purify water for safe consumption.
Understanding how these elements react with water is crucial for effective and safe treatment
processes. A water treatment project in Masaka District Is experimenting with these elements to
improve water purification methods. The project leaders want learners to explain the chemical reactions
of these elements with water, how these reactions can affect water quality, why the speed of reaction
differs and safety precautions to be taken when handling these elements in water treatment.

Task
As one of the learners, make a write-up to explain to project leaders
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ITEM 4

In Namanve, a small-scale mental casting workshop makes machine parts for sugar processing factories.
The workshop buys bars of Beryllium, Magnesium, Calcium and Barium from different suppliers. During
production, the workers heat these metals in a furnace to melt and cast them into shapes. They
recorded the temperature at which each metal melted during tests, as shown below

Element Atomic number(2) Melting point(°C)
Beryllium 4 1287
Magnesium 12 650
Calcium 20 842
Strontium 38 777
Barium 56 725

The workers are puzzled with the observation in trend in melting points of the elements, want to know
which metal would be maost suitable for making machine parts that must with stand highest furnace
temperatures and also seek the graphical representation of melting points against atomic number since
their boss wants that representation in the report.

’

Task
As a chemistry learner, help the workers solve all their problems.

PART (I1)

ATTEMPT ANY ONE ITEM FROM THIS PART
ITEM 5
In Kasese district, a chemical manufacturing company called kasese Agrochem Ltd produces chlorinated
hydro carbons used in pesticides to support local farmers in tea and coffee plantations. One important
industrial reaction is the chlorination of Methane to produce chloromethane, which is a key
intermediate.
A team of senior five chemistry students from kasese high school is invited to study and understand
reaction of methane with chlorine under UV light, role of UV light in reaction, how ratio of methane to
chlarine can affect selectivity of chloromethane production important for kasese Agrochem Ltd to
optimize yields and reduce waste.

Task
As one of the students, organize a scientific massage you would present
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ITEMG6
In Hoima district, as part of the oil and gas value addition Initiative, local chemlcal engineer and

chemistry students are working together to design value added products from components of natural
gas, such as ethane. One of the high-demand chemicals in detergent and dye production is benzene
sulphuric acid, a key material for producing biodegradable cleaning agents and dyes. The team has
abundant ethane from nearby ail refinery and needs your help in designing a synthesis path way to
produce benzene sulphuric acid.

Task
As a leaner, prepare a scientific write-ta present to the local engineers

END
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SUCCESS COMES AFTER STRUGGLE
Weny X-mase and Fappy Hew Year
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