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SECTION A
Attempt all guestions in this Section

Item 1

) gses. AS
Rates of reactions are very important in optmizing industrial p;g:fone d
Senior 5 chemistry class interested 1N the rate of reaction bem,feen reacher for

dic conditions approached their chemistry
information.

hydrogen cyanide in act
guidance and he gave th
H* (CH3)2C(OH)CN(g)

CH3COCHS3(g) + HCN(g)
-35-1
i 5 Rate (moldm 3s
Concentration (moldm )
[HCN] [H*] ]
10~

Experiment ’/I’-IT
CH3COCHS3 I ey

[ Tx102 | 2x100 —
x 10-2

/ -2
] 1 x 10 P WS
/,1,51‘?,// .
| 1 x 1072 /Qj‘li/——’l"mz/_ﬁ//—/
T Ixi0Z | Ax107
~x 1072

em the following

|

2 | Ix2
__.—-——___—‘———__- -
3 X eT [ 1x10Z | S
I A . T
1 1 x 1072 1 x 1072 2 x 1072 4
/_/ | e .

Bond Energy / KJmol1

Cc=0 +743

C-H +412

Cc-O +360

c-C +348

H-O +463

t, factors affecting

The chemistry teacher fur ed that the rate constan
rate of reaction, enthalpy change for the reaction and the associated
of the enthalpy of reaction are all vital in understanding the

hallenged and have approached

The S.5 chemistry class is now ¢
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Task: As a student of chemistry analyse and interpret the dat

concerns of the 5.5 chemistry class.

as realized a decline in its sales

Item 2
aling in syrups h
he chemist has

A pharmaceutical company de

after persistent complaints from its customers for its bitterness. T
advised the company to procure sa
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mass of 82. The laboratory attendant provided 1dm?® of ethanoic acid of
1.86 x 107° mol dm™3,

concentration 0.1 M and Ka
The company'
s 5 - . -
pany's management is now interested in the molecular formula of the

salt, the amou :
nt of the salt that must be added to the acid provided to produce

a buffer soluti
T I:}: of pH = 5.73 and the associated applications of the resultant
Oratory attendant is challenged and has approached you.

Task: As a st
udent of chemistry analyse the data provided to address
management concerns.

SECTION B PART I

Item 3 (Attempt only one Question from this Section)
Gastric ulcers i )
i frs 1S a major complaint in one of the schools in Uganda. In one of the
iy gs of the science club, one chemistry student suggested that one of the

IO.UP‘H elements can be a better remedy. Their chemistry teacher advised that
Peno'dlc trends for the elements and their compounds can affect reactivity and
reactions of elements with water, alkalis and dilute acids should be put into
consideration and also an assessment of the health implications of any element

or compound and provided the following information

[ Element | Be Mg Ca Sr Ba
[Atomic radius (nm) 0.112 0.160 0.197 0.215 0.222
Solubility of the

hydroxide (mol per [1.1 x 10-5| 2 x 109|1.5 x 103 |3.4 x 103 (1.5 x 1072
100cm3 of water)

Members of the science club are now challenged and have approached you.

Task: As a Senior 6 student of chemistry, help the members of the science club

to analyse and interpret the data provided to address their concerns.

Item 4
and cell receptors act like locks while molecules are the

In chemistry, enzymes
keys. Transition metal complexes facilitate highly efficient catalysis, power
systems and drive advancements in medicines and material science.

biological
S.5 chemistry students under their science club put themselves in two groups. One
group is to use the principle of electron pair repulsion theory to explain and
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the shapes of simple molecules by illustrating how it deterrn'n.les
anEIlIYSG; se;apespand bond angles. The second group is to analyse transf1t12]n
cular . '
B }eﬂexes by giving the IUPAC name of the complex, oxidation state of the
COI . .
central metal atom and its coordination number.

Their chemistry teacher gave them the following support data:

[1_vm1ecu1e [NH3 , BF3 ,SF4 , PCl5 , CCla

omplex [Co(NH3)5H20]CI3 , Cu(NH3)42* , Co(SCN)42~

CoCle2 , CuClg2-

The S.5 students have been challenged and have approached you.

Task: As a chemistry student help the S.5 students to address their concerns.



Jtem 5

manufacturing Company 1s using 1,2—dibromoethane to make ethane-1,2-diol
el be-nzene t0 make 1“Pheny1ethyne to address the high demand. As a
mitigatlon  measure Manufacturing company reacts excess 1,2-
dibromoethane with hot alcoholic pPotassium hydroxide solution and the
unreacted .benzene with bromomethane. The company's management is
interested in the Suitabﬂity of ethane-1,2-dio] to its application, an analysis of

the Irutfgatlon reactionsg with €quations and an evaluation of the company's
) ynthetlc routes with the PoOssi

Task: As a chemistry student,

analyse and interpret the data to address the
management’s concerns.

Item 6

Inamove to Improve agricultural outputin a certain country, an industrial plant
is using benzene to make a fertilizer, phenyl ethanamide (C6H5NHCOCH3)/
and propene to make Propanoic acid. In Integrating the plant, it reacts the
unreacted benzene with a mixture of concentrated nitric acid and concentrated
sulphuric acid and then reacts propene with acidified warm water.

END
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