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You should have the following fov this examitnalion.
Answer bookler:
Now-programmaeble scleptific calcnlator
This paper consists of THQ sections; A and B.
Answer ALL the questions in section A and any THREE questions from section B in the answer
hookler provided,
Each question in section A carries 4 marks while each question in seciion B carries 20 marks,
Meximum ntarks for each part of @ guestion ane shown,
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SECTION A (40 marks)
Answer ALL guestions in this section,

1 Distinguish between each of the followin £ as used in redox titrations:

fa) titranl and analyie; (2 marks)

ib}  oxidizing sgent and reducing apent. {2 marks)
b () Drefine ligand as used in complexometry. (2 marks)

(k) Diraw the structure of the complex [Cul N by [ showing its dative bonds.

(2 marks)

3: Determine the coordination number of the central atom in each of the following complexes:

{a) [AgtoN L] (2 marks)

(bl [FeloN L] {2 marks)
i, List four charagteristics of an jdes preeipitate in gravimetry. (4 marks)
5, (@) Completethe chemical reaction cquationg Ho S+ 4 Cl5, + 2 Hiby, —

(2 marks)

(k) Writc the solubility product expression for the reaction in (a). (2 marks)
. Distinguish between colloida) precipitates and crystalline precipitates in relation to effect of

gravity. {4 marks)
7. In'the analysis of 04011 & of an im purc chloride containing sample, 0.6805 g of ApCiwas

precipitated, Delermine the percentage by mass of chloride in the sample

AgCi= 14332 g mol €1 = 2545 g /mol. {4 marks)
&, Classify the fullowing colloids as cither hydrophilic or hvdrophobic:

ia) Al {1 mark)

by  FelORY: (1 mark)

(€  MeNH PO 6 10 1 {1 mark)

[y ANOH): (1 mark)
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fa}  Define the term thermogravimelry as used in gravimetric analysis. {2 marks)

(b} Wnte the chemical formulag of the produocts labelled A and B in the following
thermagravimetnic scheme. (2 marks)

OH
20t l:'-U‘:_‘_‘HH SR .
_"'"“*r:-/ [ [——)ﬁ.-——:-rw R

10, Ahot piece of copper weighing 360 g was dropped into 425 mL of watcr raising its icmperature
from 240 °C 1o 42.7 °C. Assuming that there is no heat exchange with the surrounding,
calculate the initial temperatiure of the piecs of copper {4 marks)
(Colen )= 0440 1 Ol H0)= 4184 T{g°C..

SECTION B (60 marks)
Answer any THREE guesiions from this section.

1. (g}  Outline the process of preparing a 0.1 M solution of AgNOQa{ 160.872 g/ mel) ina
144 mL volumertric flask. (3 marks)

{h} {1 Diraw the structure of the complex formed inthe reaction belween ethylens
dizmine and copper (11) ions. {4 marks}
(ify  Describe the type of reaction in b (i}, {2 marks)
(i) Explain the type of bonding in the complex [ormed in b {ix i marks)
{c)  Desenbe chelate incomplexation reactions. (3 marks)
fdy (i) Define the term masking agent as used in complexomelry. i2 marks}

1) Fxplain how masking agents ¢an be abuscd i the athletics industry

12 marks)
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Name three types of redox titrations. {3 marks)
State the importance of Nemst equation in redox titrations. {2 karks)

(i Outine the process of preparing a 002 M solution of potassinm permanganate

ina ldm® volumetric flask (KMnOy — 158,03 g/ mal) . (7 marks)
Gt} Explain why the solution prepared in ¢ (i) should be stored in dark bottles.
i2 marks}

The purity of a sample containing sodium oxalate | N Ca 0l ) was deterrmned by
hitrating with standard KM=0s solution. Determine the percent wiw Vo200 n the
sample piven that a (L5006 g sample requires 26.50 mL of (.05 M EdM=Oy to reach end

poant. NaxGaOh = 134 mole ratio. KM NaaCatli= 25 {6 marks)
(i State two fedsons for washing a precipitate in gravimerric analyvsis, (4 marks):
(il Explain why de-tonised water is not 4 a preferred wash solwion in gravimetry.

(2 marks)

A S0 g fruit sample precerved uting S0 was dissolved in de-lonised waler and 3%
Hat): solution added 1o convert the S04 1o 5047 1ons. Excess HaClh solution was
then added 1o the solution and the S04 precipitate formed was filered, dried and
weighed giving the following results

Mass of dry Blter paper hand g

Muss oF dry filter paper + Bastli: | 1338 ¢

(i} Wtz an wome equation for the reaction. (2 marks)
(i} Dheterinine the percent wiw of 5005 in the fruit sample. 12 marks)
(i) State two reasons for grinding the fruit sample before extraction. (2 marks)
fiv)  State the reason for deyving the precipitate after filtration process, {2 marks)

Clatline the procedure for determining the amount of lead present in a soal sample
containing lead (11 ions. (1) mark =)

Describe the relationship between solubility of crystals and their filierability in
gravimetric analvsis, (% marks)

Sketch & thermogravimetric curve describing the complete decomposition of
CaCra IO 2HC o Cath with CalhOslh; Cat’Os: and CalCra it as
intecrmediates, {f marks)






