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Instructions

I This paper consists of three (3) questions. Answer all the questions

Queston number one (1) cames 20 marks and the other two (2). 15 marks cach

2.

3. Mathematical tables and non programmable caleulators may be used

4. Cellular phones are not allowed 10 the examnation room

5. Write your Examination Number on cvery page of your answer booklet(s)
6. You may use the following constants.

e Atomicmasses H= 1. C=12,0=16.S=32 Na=23 K =39 Mn=355.

e Molar gas constant = 8314 J K'mol ™.
e Enthalpy of formation of CO, = -394 kymol
Enthalpy of formation of H,O = -286 klmol
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L. You are provided with the following solutions:
K 002 M potassium permanganate,
L 63 g/dm' hydrated oxaliw acid;
M 1 M sulphuric acid;

Thermometer

Theary : '
The reaction between potassium permanganate solution and oxalic acsd 5 very slow and s

the titration must be heated o about 80"C. In this reacuon, the MnQ, ions acl iy oxdizing
agent while C,0; ions act as reduoing agent

Procedure
() Pipete 25 em’ or 20 em’ of solution L into a conical Mask
(i) Add 25 cm’ or 20 em’ of solution M in a conical flask contaiming solution L

(i) Warm the mixture to about 8§0"C.

(iv)  Titrte the mixture against solution K until a permanent pink colour appears in the
conicnl flask.

(v)  Record the titre volume and repeat hitration (0 obtain three readings

(vi) Record the volume of the pipette used

Questions
(a)  Wnite a hall equation for the reduction of M0, 1ons to Mo sans in acidic selution
(b)  Write a half equation for the oxidation of €,0; 10 CO,

(€} Wnie an 1onie equation 1o show the oxidation of C.0) to CO; by MaO] 1ons i acidic

solution.
(d) Deduce the value of water of crystallhization in kydrated oxalic acid

fe)  Wrile the malecular formuls of hydraled oxalic ncid

s

You are provided with the following:
A 04 g ol moagnesium nbbon;
B: 2.0 g of magoeswm carbonate,
C: LOM hydrochloric acid solution,

Procedure
(1)  Measure 60 cm’ of solution C into a conical Musk

(1)  Determmne the mtisl temperature, T,
(i)  Add A in (i), swirl the mixture and record the final reaction temperatuce reached, Ty

{iv) Again measure out 60 cm’ of solution € into a conical flask.

(v)  Determune the initinl temperature, T,
(vi)  Add B in (iv), swirl the mixture and record the final temperature reached. Te

Questions
{a)  Calculate the heat evolved during the reaction from procedure (1) to (in) and (1v) 1o (vi),
assume there is no change m the valume of the solution and neglect heat absorbed by
the contaimer. Given that:
Specific heat capacity of solution = 4.2 Jg'K’
Density of solution = 1.0 gem”
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1 You are provided with samplc M containing ome cation and one anlon. Carry out the
expertmsnts described i Table 3 Record carcfully your observations, make approgriate
mferences and (imally identify the amon and cation present in sample H

Table 3. Table of resulty

| Sin Experiment Observations Inference

{0) | Observe the appearance of sample H.

(h) | Heat u linle sample H n a dry ses
tube

(€)  Dissolve o hitle of sample B oy water
and divaide the solution nto  four
poctions.

(1) To ane portion add NsOH *

freshly prepared FeSOy solution
followed by conc. HiSO, nlowly

| through the side of the 1esi tebe \

i To the fhird portion, add lead
cthanoate and boy

in) To the second porhen, add \

| 1

4y | Perform a confiemaiory test for | ]

(1) catnon | l

| {al) anion. iy =<}
Conclusion

()  The cation in sample H 3
(1) The amon in sample H 1
(u1) The molecular formula for sample H.ts 1=
(ivi Woite a balanced chemical equation for expermment (b}
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