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1.

b)

d)

You are provided with :
Hydrochloric acid solution B
0.1M sodium hydroxide solution C
Phenolphthalein indicator

4 pieces of metal M

Solid Q

You are required to

Determine concentration of solution B

Determine rate of reaction of metal M and hydrochloric acid solution B.
Determine molar heat change : when solid Q is dissolved in water.

Procedure

Using 100cm?® measuring cylinder, place 100cm? of distilled water in 250ml volumetric flask.
Add 25cm? of solution B

Shake well and add distilled water up to the mark.

Label this solution D

Fill the burette with solution D

Pipette 25¢cm? of solution C into conical flask and add 2 - 3 drops of phenolphthalein indicator. Titrate
the solution D with solution C and stop when the indicator just turns colourless and record in the table
below.

Final burette readings (cm3)

Initial burette readings (cm?3)

Calculate the average
volume of solution D.

Volume of solution D used {cm?3)

(1 mark)

(1 mark)
Calculate the number of moles of solution D that reacted. (1 mark)
Work out the concentration of dilute hydrochloric acid, solution D in moles per litre. (1 mark)
Determine the original concentration of hydrochloric acid solutionB. (1 mark)
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b)

PROCEDURE II

Using 100ml measuring cylinder measure 80cm? of distilled water and place it in the 250ml plastic
beaker.

Measure the temperature of this solution and record in Table 2 below. Add all solid Q into the plastic
beaker and stir the mixture.

Note the final temperature and record it in the table.

TABLE 2

Final temperature (°C)

Initial temperature (°C) (3 marks)

Temperature change (DT)

Calculate the heat change of
the reaction.

(specific heat capacity =4.2 kJ / g/ K, density = 1g / cm?) (2 marks)
Determine the molar enthalpy of solution Q (RMM of Q = 80) (2 marks)
PROCEDURE 111

Measure 250cm?® of HCI solution B and put in 100cm? beaker provided.

Add one of the 1cm pieces of metal M to the solution and at the same time start a stop watch or stop
clock and record the time taken for the reaction to come to completion. Repeat the above process but
use 20cm? of hydrochloric acid and 5cm? of water.

Repeat the same process with different volume of water and hydrochloric acid as shown in the table.

TABLE 3 1 2 3 4
Metal size in cm lcm lcm lcm lcm
Volume of HCI (cm3) 25 20 15 10
Volume of water {cm?3) 0 5 10 15
3 (4 marks)
EIg (anl‘r%?:h#a 5 (f%’pn)\r measured in ‘rh%SrPa(“rin 25 25 25 (1 mmk)

Time in second (t)

. l/t(reC|procanft|me) ............................................................................................................................
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b) Plot the graph of the volume of acid against reciprocal of time ('/,)

(3 marks)
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for use in the part that follow.

b) Filter the content got in (a) and keep both the resique and filtrate. Inferences

(Y2 mark) (Y2 mark)

c¢) Dilute the filtrate into five portions.
i) Scoop a little dPbkerVatiomtion of filtrate using|a clean metallic spatlifesaddesrn.

(2 mark)

i1) To 2nd portion add 3 drops of lead (II) nitrate solution.
Observations Inferences

(Y2 mark) (Y2 mark)
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ii1)) To 3rd portion add 3 drops of Barium nitrate solution.

Observations Inferences

(Y2 mark) (Y2 mark)
iv) To fourth portion add 3-drops of barium nitrate followed by 1cm? of dilute nitric (V) acid.

Observations Inferences

1
v) To the 5th portion add 3 drops of acidiﬁeé{%&laasré% um manganate (VII) solution. (1 mark)

Observations Inferences

d) To the residue in (b) above add dilute nitric (V) adid dropwise till no further change spare products
for parts that follow. (1 mark) (V4 mark

Observations Inferences

e) Divide the solution got in (d) above into four portions.

L 1
i) To the 1st portion add 2 - 3 drops of NGO &R ution till in excess. (V2 mark
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Observations Inferences
i) To the 2nd portion add 2 - 3 drops of NHj,q til] in excess.
(2 mark (2 mark
Observations Inferences
ii1) To the 3rd portion add three drops of NaCl solytion
(1 mark (1 mark
Observations Inferences
iv) To the 4th portion add three drops of Kl
(1 mark (2 mark
Observations Inferences
(2 mark (2 mark
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Observations Inferences

(2 mark (Y2 mark)
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