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1. You are provided with: ¢
¢ Solution A%which is a mixture of sodium hydroxide and sodium carbonate.
% SolutioR B which is 0.2M hydrochloric acid.
B
You are required toQge;b%rmine the percentage composition by mass of sodium carbonate in the mixture of
the two compouﬁ%s&
RN

’Zr
Procedugg’vo

Usm§§p\pet‘[e and a pipette filler transfer 25cm’ of solution A into a dry clean conical flask. Add 1 —2
f phenolphthalein indicator. Place solution B in a burette and titrate solution A against solution B
© ﬁl the pink colour disappears. Record the final burette reading in table I. Add methyl orange to the
RS \(@e ntents of the conical flask you have just used. Record the burette reading as the initial reading in table
Y I1. Titrate against solution B to a permanent red end point. Record the final burette reading in table II.
L Repeat the procedure two more times in order to complete the tables I and II.

4\
Table I

Experiment | 11 111

Final burette reading
(cm’)

Initial burette reading
(cm’)

Volume of acid B used
incm’® (V)

(4mks)

Table 11

Experiment 1 11 111

Final burette reading
(cm’)

Initial burette reading
(cm’)

Volume of acid B used
in cm’ (V,)

(4mks)

N.B The reactions between this mixture of alkali and sodium carbonate can be expressed using the
following equations.

NaOH(aq) + HCI1 (aq) B NaCl (aq) T HzO(l)
NaQCO?,(aq) + HCl(aq) - > NaHCO; (aq t NaCl (aq)
NaHCO; (aq) T HCI (aq) _ > NaCl(aq) + H,O ot COz(g)
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(a) Calculate the: ©
(1) Average titre for thgztwo tables. (2mks)
Q’b’
X
-
O OO
......... O et
NS
Qgi@"’@
% o) Total volume of acid B that reacts with the sodium carbonate. Hint: one mole of sodium
*l;&g.\ hydrogen carbonate is formed from one mole of sodium carbonate. Hence volume of
Q*jS\ the acid required to react with the carbonate completely = 2V, (‘/,mk)
e .
SV PP TP PP PPRPPN
N\
R e
O &
1% 4\6 .....................................................................................................................

(1i11))  Volume of acid B that reacts with sodium hydroxide only.
Hint = (V; + V,)- 2V,. (‘/,mk)

(b) Calculate the number of moles of:

(1) Hydrochloric acid (solution B) that reacts with all the sodium hydroxide in solution A.(1mk)

(c) Use your answers in (b)(i) and (i1) above to calculate the number of moles of:
(i) Sodium hydroxide in 25¢m” of the mixture. (1mk)
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(i1) Sodium carbonate in 2{@m of the mixture. (1mk)
.................... Qs
X
-
T - OSSOSO
......... O et
R
NS
(d) Calcudgftes”
@Qf (&The mass of the alkali per litre of the solution. (1'/,mk)
HaNa=23.00=16.0 H=1.0)
QO R
SN
O T
SV TP PR PRPPRN
N\
QOKQ\\ .....................................................................................................................
N (i1) The mass of the Sodium carbonate per litre of the solution. (1'/,mk)
(C=12.0)
(ii1) Hence calculate the percentage of sodium carbonate in the mixture (1mk)

2.You are provided with:

Hydrogen peroxide, solution Q

Potassium iodide, solution R

Sodium thiosulphate, Solution S

Dilute Sulphuric (vi) acid, solution T

Starch; solution U

Distilled water in a wash bottle.
You are required to determine how the rate of reaction of hydrogen peroxide with potassium iodide varies
with the concentration of hydrogen peroxide.

Procedure.

Label two 100ml beakers X and Y. Using a clean burette place 30.0cm’ of solution Q into beaker X. Using
a 10ml measuring cylinder place 5.0cm’ of solution R into beaker Y, followed by 5.0cm”’ of solution S,
5.0cm’ of solution T then 2.0cm’ of solution U and shake the contents. Pour the contents of beaker X into
beaker Y and immediately start the stop watch / clock. Note the time taken for the blue colour to appear.
Record the time in the space provided in the table below. Clean beaker Y and repeat the procedure with
the volume of water, solutions Q, R, S, T and U as shown in the table below for experiments 2 to 5.
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(a) Complete the table by c&mpletlng the reciprocal of time. (1/t) (5mks)
Q‘b’
B
Table IR c©
Experimentd 1 2 3 4 5
Volugn€ of hydrogen peroxide | 30 25 20 15 10
V SMinae of water 0 5 10 15 20
Solame of potassium iodide 5 5 5 5
QJ‘L" lume of sodium 5 5 5 5 5
<<&Qz\\“ thiosulphate
¢ < | Volume of 2M sulphuric acid | 5 5 5 5 5
@* ‘6\\ Volume of starch solution 2 2 2 2 2
RN Time in seconds
< A\G’ Reciprocal of time Sec ™ to 4
s.f
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(b) Plot a graph of '/t (Veﬂica{@xis) against volume of hydrogen peroxide used. (3mks)
<
&
2.8
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(c) From your graph deter@ne the time the reaction would take if the volume of hydrogen peroxide used
is 18.0 cm’. (1mk)
\
-
T OO
......... O et
6\<\
(d) How Qge(s\\‘fﬁe concentration of hydrogen peroxide affect its rate of reaction with potassium iodide.
Imk
e o
<
({&Q‘,\\ .....................................................................................................................
. T S

X
%0 3. You are provided with solid M, which is a mixture of two compounds. Carry out the tests below and
<<° write your observations and inferences in the spaces provided.
4 (a) Place all of solid M in a clean boiling tube. Add about 25cm’ of distilled water, shake well and filter
the mixture. Wash the residue by adding some distilled water. Keep both filtrate and the residue.

Observation Inference

(1mk) (V4 mk)

(b) Divide the filtrate into three portions.
(1) Add lead (II) nitrate to the first portion followed by dilute nitric acid.

Observation Inference

(‘/mk) (1mk)
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(ii) Add about 2cm’ of 2M sodium hydroxide to the second portion and warm the mixture. Test the gas

produced using litmus papef
a3

Observation Q Inference
<
&S
Q..
o
.\6\ (\(Q
Qg’A \},Z;zr
EXa
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Q1®\§$
<IN
e .Q
oS
NN 1
<<0\ & (1mk) (*/omk)
2
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(c) Scrape the solid residue from the filter paper in step (a) and transfer it into the boiling tube.

(i) Add about 10cm’ of dilute nitric (V) acid.

Observation

Inference

(i1) Divide the solution in (i) above into three portions.

(Imk)

(Imk)

(a) To the first portion, add sodium hydroxide drop wise until in excess.

Observation

Inference

(Imk)

(Imk)
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(b) Add ammonia solution t%q,%e second portion drop wise until in excess.

)
Observation AQQ\ Inference
oA
X
9
&S
S
2O
Q@A \}'Z;b
EXa
O
Q1®\§
<N
S (Imk) ("/2mk)

LN
<<°\6\ (c) Add a few drops of dilute hydrochloric acid to the third portion. Warm the mixture and allow to cool.

Observation

Inference

(Imk)

(1/2mk)
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