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Instructions

1. This paper consists of Three (3) questions.

2. Answer all questions.

3. Question one (1) caries (20 marks), questions two (2) and three (3) each caries
(15 marks).

4. Mathematical tables and Non programable calculator may be used.

5. Write your Examination Number on every page of your answer booklet(s).

6. For your calculations the following constants may be useful:

H = 1, C = 12, O = 16, N = 14, S = 32, Na = 23, Cl = 35.5, K = 39

This paper consists of five printed pages
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1. You are provided with:

A: A solution of ammonium salt whose general formula is (NH4)X prepared by
dissolving 6.60g of the salt in 1000cm3.

B: 0.15M sodium hydroxide solution.

C: 0.025M sulphuric acid.

Procedure:

(i) Pipette 20cm3 or 25cm3 of solution A into a conical flask and then pipette an
equal volume of solution B into the same conical flask.

(ii) Boil the mixture gently until the steam being involved is neutral to moist red
litmus paper.

(iii) Cool the mixture in a water bath,then titrate the excess B in the mixture
against solution C using phenophthalein(P.O.P) indicator.

(iv) Repeat this procedure to obtain two or three more readings and record your
results as shown below.

Results:

The volume of the pipette used was cm3

The volume of the burette used was cm3

Burette reading

Titration Number Pilot 1 2 3

Final reading (cm3)

Initial reading (cm3)

Titre value (cm3)

Summary:

The solution mixture required cm3 of solution C for complete
neutralization of excess B

Questions:

Calculate

(a) The volume of excess B in the mixture.
(b) The volume of B used to liberate ammonia from a single portion of

solution A.
(c) The mass of ammonia expelled from the mixture.
(d) The total mass of nitrogen in the expelled ammonia.
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2. You are provided with the following:

AA: Distilled water.

BB: Potassium iodide solution.

CC: 2M sulphuric acid.

DD: Starch solution.

EE: 0.025M sodium thiosulphate solution.

FF: 0.025M hydrogen peroxide.

Theory:

You are required to determine the order, n, with respect to hydrogen peroxide of
the reaction:
H2O2(aq) + 2I–

(aq) + 2H+
(aq) 2H2O(l) + I2(g)

whose general rate equation can be expressed as:

rate=K[H2O2]n[I– ]p[H+]q

NB: If iodine and hydrogen ions are present in excess, the order of reaction, n
with respect to hydrogen peroxide can be determined.
The cause of the reaction can be followed by noting the time taken by the reaction
to produce an amount of Iodine just enough to react with a known volume of
sodium thiosulphate of specified concentration. The reaction between iodine and
sodium thiosulphate can be represented by this equation:
I2(s) + 2S2O2 –

3 (aq) 2I–
(aq) + S4O2 –

6 (aq)

Procedure:

(i) Using a measuring cylinder,pour 70cm3 of AA into a 250cm3 conical flask
and then add to it the following:

10cm3 of BB measured by using a pipette or measuring cylinder.
5cm3 of CC measured by using a measuring cylinder.
1cm3 of DD measured by measuring cylinder.
2.5cm3 of EE measured from a burette.

(ii) Shake the resulting mixture thoroughly and then pipette into it 10cm3 of FF.
Start the stopwatch when you are about half-way through the addition of FF.
Shake the mixture well to ensure complete mixing of the contents. Record the
time when the dark blue starch-iodine colour appears. Without stopping the
stop watch add a further 2.5cm3 portion of EE from the burette, shake well
the content and record the time when the dark-blue colour reappears.
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(iii) Repeat this procedure by adding a further 2.5cm3 portion of EE for a total of
six additions.

(iv) Record your results in a tabular form as shown below.

Total
volume
of EE
added
cm3

Time,t, at
which blue-black
colour appears

Total calculated
volume of solution
FF which has
reacted, X(cm3)

(a-X), where
a=initial
volume of FF
in the mixture
(cm3)

log(a−X)

2.50

5.00

7.50

10.00

12.50

15.00

(a) Plot a graph of (a−X) against time, t
(b) (i) Plot a graph of log(a−X) against time, t.

(ii) Determine the slope of this graph.
(c) Using your two graphs (in (a) and (b)) above, what is the order of the

reaction with respect to hydrogen peroxide? Explain why.
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3. You are provided with sample W containing two cations and two anions. Identify
the two cations and anions present in sample W.

S/N Experiment Observation Inferences

1. Take a spatulaful of sample W into a boiling
test tube and add about 3cm3 of distilled water.
Heat gently the mixture for about one minute
while swirling the test tube. Filter to obtain a
clear solution and divide the resulting solution
into three portions.
(i) To the first portion add NaOH.
(ii) To the second portion add dilute HNO3
followed by AgNO3 and NH3 solution.

2. (i) Dissolve the residue in little quantity of
conc.HCl and identify the gas evolved .
(ii) Dilute the resulting solution with water and
divide it into two portions.
(a) To the first portion add dilute magnesium
sulphate.
(b) To the second portion add ammonium
oxalate.

Conclusion:

(i) The cations in sample W are and

(ii) The anions in sample W are and

(iii) Sample W is a mixture of and

(iv) Give one biological importance of the cations.
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