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Candidates are advised that answers to all questions should be brief and concise;
lengthy extended responses are not required.

1. A student studied the rate of hydrolysis of an ester, methyl methanoate, HCOOCH,, by
KOH in aqueous solution.

HCOOCH, + KOH —— HCOOK + CH,0OH
The ester was mixed with an equal concentration of KOH solution and a stop-clock started.
A small sample of the reacting mixture was withdrawn at 5-minute intervals and the
reaction in the sample stopped. The KOH remaining in the sample was titrated against a

standard solution of acid to neutralize it.

The following results were obtained.

Time / minutes 0 5 10 15 20 25

% of original KOH concentration left| 100 92 84 77 71 66

(a) (i) Plot these results on the grid below and draw the curve. [3]
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(i1)) Use your plot to calculate the initial rate of reaction (units not required). (2]

(333/01)

Examiner
only
Arholwr
yn unig



3

(b) The experiment was repeated twice more, using different initial concentrations of
ester and KOH. The results are shown in the table below. Insert your answer for
(a)(ii) into the first row of the Initial rate column.

Relative initial concentration of
Initial rate
ester KOH
100 100
200 100 32
200 200 6-4

Use the results in the table to describe the effect on the rate of changing the
concentration of

(i) ester,

(i) KOH.

(c) Answer the following questions about the experimental method used.

(1) Explain why the experiment was carried out at a constant temperature. [1]

(i1)) Suggest a way in which the reaction in the samples taken could be rapidly
stopped. [1]

(iv) In the first experiment, the initial concentrations of the ester and KOH were
equal. Explain how the student could calculate the ester concentration in the
samples from the titration results. [2]

Total [12]
(333/01) Turn over.
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2. The following method was used in an experiment to find the concentration of chloride ions
in an aqueous solution. No other halide ions were present.

1. 25:0cm’ of the solution was acidified with nitric acid.
A slight excess of silver nitrate solution was added to the solution and the resulting
precipitate filtered.

3. The filtrate was tested with a few drops of silver nitrate solution.
4. The precipitate from 2 was washed with water.
5. The precipitate was heated in an oven to constant mass.

The mass of precipitate obtained was 0-500 g.
(a) Write an ionic equation for the reaction, giving state symbols. [1]

(b) Give the reason for

(i) using a slight excess of silver nitrate, [1]
(u)aCldlfymgthesomuon,[1]
W e e i e sersie, 0
(IV) ....... WaShmgtheprempltatewuhwater,[1]
(V) ....... heatmgtheprempltatetoconstantmass[1]

(333/01)
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(c) Use the A, values Ag = 108 and Cl = 35-5 to calculate the concentration of chloride
ions in the original solution in

(i) mol dm_3,

Total [10]

(333/01) Turn over.
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A sequence of organic reactions is shown below.

H,0

CH,CH,Br —> HBr+CH,=CH, —> CH,CH,0H

B

C

—> CH,COOH

D

Each of these organic compounds may be identified by one of the tests in the table below.
Complete the table by inserting the letter for the correct compound and stating what is

observed.

[8]

Test

Compound

Observation

Heat with NaOH(aq),
acidify with HNO,
and then add AgNO,(aq)

Add NaHCO,(aq) and
test the product

Add bromine water

Warm with acidified
dichromate(VI) solution

(333/01)
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