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INSTRUCTIONS TO CANDIDATES

- This examination paper consists of two sections; A and B, It has six items.
- Section A has two compulsory items.

- Section B has two parts; I and I1. Respond to only one item from each part.
- Respond to four items in all.
- Any additional item(s) responded to will not be scored.

- All responses must be written in the answer booklet(s) provided.

- Begin each item on a fresh page.
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Towin 2
A highway engineer is charged with the responsibility of maintaining o o AN

mountainous region where remperatures requently rop to =H.07C The engineer is
i.'l_‘:,r '¢|II'|--\.||!'|.'|||'I|| '|'||1|_'-1t|.|.,"| [y Lise 3'l|1|1|1|'.|| “"1.“"“ rllh”‘il‘u‘ or L'illi.'hl.l.'l‘l l!'illlll'-ll‘t' {0

41

C E) prevent water on the road fom freezing. The more effective salt s the one o whieh
‘ent, a smaller mass s required o lower the freezing point of 1.0kg of waler 16—
il b L |
ANy

o resolve this, technicions on the engineer’s team dissolved differem masses ol
- 0f pure glucose (CelpOy) in o hixed 360 g of water from that ares and measured the

freczing point of the resultant solutions to determine the Treering point of waler

and 1s l.‘l'}'ll!if"rlii: constant,

labled

; ! : e a i ' 1 .

1d Muss of glucose in 360 g of water (g) | 1.80 | 3.60 Il g 06 ll 18.00 |

| : N s i — —
1d . : . : : i = P e
15 Freezing point of solution (YC) |I -0.052 k 0,103 | -0.258 | - a1 _Il

(R.EM of glucose = 180, RIEM of water = 1%)
Despite the effectiveness of the salt chosen. state-level environme
concerned about the use of the salt near local walerways.

ntal agencies are

Given the following additional data:
Molar mass of NaCl = 58.4 g/mol
Molar mass of CaCl: = 110.8 g/mol

Task:

(a) Analyse the data to help the engineer
state-level environmental agencies.

make a choice.

(b) Address the concerns of the
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Make a write up of vo

ur presentation to the group of the A-level students,
Item 5

Bukoola iy
harvest Etrxfil;lu‘:h:erz::alsrqudﬂ synthesizes a fumigant for citrus fruits and post-
dibromoeth RS eIVa ton. The _active angredient in this formulation is 1.2-
The i s {EI}*H} which is dissolved in propan-2-ol as a co-solvent

S I_I1|:lu51n‘a[ f.?hﬂmists at Bukoola explained that 1,2-dibromoethane Iis A more
rﬂ'ﬁ-cuvﬂ active ingredient than 1,2-dichloroethane due to its volatility,

During a workshop nrg.?nized by National Agricultural Research Organisation
{N%Hﬂ}, fEﬂt‘lFl‘E were discouraged from using EDB due its significant health and
environmental impacts which affected its demand.

'-'"i-'.

To mitigate environmental effects, the industry has been advised to chemically
transform EDB into 2-methylphenol (a disinfectant) while propan-2-ol converted to
2-methylpropan-2-ol which is a better solvent.

An industrial chemistry intern suggested that EDB can easily react with sodium
hydroxide to form ethane-1,2-diol, a coolant in petrol engines, and propan-2-ol
reacts with ethanoic acid to form a common fragrance.

Turn Ov




SECTIHYS B
Part 1

fexpord fo one dem from this section

ltem 3 -
An industrinl manufacturing plant utilizes three different halogen acids; HEF, HC)
and HI in separate specialized chambers to produce different commercial products,

Chamber A \
I'he halogen acid is used to frost glass and the chamber has plastic (Teflon) piping
instead of the standard glass-lined vessels used in B and C. I:

Chamber B

Metalworkers use highly concentrated halogen acid which is stable, cheap and
enough for mass industrial use to remove rust from the surface of manufactured
steel sheets before they are galvanized.

Chamber C

Chemists use the halogen acid as strong reducing agent and catalyst to make specific
pharmaceutical precursors.

Du_rr_ng surle}f Inspection, engineers made the following observations: -

 The cylinder of halogen acid used in chamber A liquefies easily under minimum
pressure at room temperature while the cylinders for chambers B and C required
deep refrigeration and high pressure,

* A red-hot wire plunged into the halogen acid of chamber C produced dense
purple vapour.

I-lam%:en acid in ch:amber A dissolves in water to produce an aqueous solution that
sluggishly reacts with Magnesium while aqueous solutions of B and C aggressively
corrode Magnesium with rapid effervescence, Additional data was presented in table

4 below. 1
:
Table 4 —
| Halogen acid | Boiling point (°C) | Bond energy (ikJ mol)
| HF +19.9 568
| HCl -85.1 431
[ Hi -35.8 299
Task:

(@) Analyse the data and observations to explain the choice of halogen acids in
their respective chambers.

Aﬁs the health and environmental impacts of the industrial manufactusi
LP .
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