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a) Write your name and index number in the spaces provided above.
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C) Answer AL L questions in the spaces provided above.

d) All workings MUST be clearly shown where necessary.

) Y ou are not allowed to work with the apparatus for the first 15minutes of the 2 ¥4
Hours alowed for this paper.Thistimeisto enable you read the question paper and
make sure you have all the chemicals and the apparatus that you may need.

f) Mathematical tables and silent electronic calculators may be used.
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This paper consists of 4 printed pages.
Candidates should check the questions paper to ascertain that all pages are printed as indicated
and no questions are missing.
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1 Y ou are provided with: Q@Q
SolutionM  0.2M hydrochl or'@%cid,
Solution F containing 15.:@}3?& litre of basic compound G,X.H0.
You are required to d%eﬁ%i ne the relative atomic mass of G.

PRECEDURE: &

Place solution M in aéb'tlrette Jpipette 25cm?® of solution F into a250cm® conical flask. Add

two drops of meﬂ;y}\orange indicator and titrate. Record your results in the table below.
N
Repeat the przpf’edure two more times and complete table I.
Tablel
Xk4
a < i)

xZ
&

<

y Final burette reading

Initial burette reading

Volume of solution M used (cm®)

(4mks)
i) What is the average volume of solution M.? (Amk)
b) Given that one mole of F reacts with 2moles of M. Calculate the;
)] number of moles the basic compound,G2X, 10H,0 in the volume of solution
F used. (2mks)
i) Concentration of solution F in mole per litre. (2mks)
i) Relative formula mass of the basic compound, G,X.10H,0. (1 ¥2mks)
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O
&
iv) relative atomic mass of G (Rel ativeQéBrmula Mass of X=60, atomic mass of H=1.0,
0=16.0). Qrz?\ (1% mks)
2
g @
<

2 Y ou are proviged with:
1 1§§§g of solid P, solid Pis adiabatic acid HX.
2 Q%) 5M Solution of thedibasic acid , HoX , Solution V.
%\ Sodium hydroxide, Solution K.
< You are required to determine;
) i) the molar heat of solid P.

i) the heat of reaction of one mole of the dibasic acid with sodium
hydroxide.
b) Calculate the heat of reaction of solid HoX with agueous sodium hydroxide.
PROCEDURE I.

Place 30cm® of distilled water into a 100ml beaker. Measure the initial temperature of the
water and record it in thetable Il below. Add all the solid P at once; stir the mixture carefully
with the thermometer until all the solid dissolves. Measure the final temperature reached and
recordsit inthetable Il

Tablell

Final temperature (°c)

Initial temperature (°c)

a) Determine the change in temperature AT, (1%2mks)

b) Calculate the:
)] heat change when H,X dissolvesin water, (Assuming the heat capacity

of the solution is 4.2Jg°« ™ and density is 1g/cm®) (2mks)

i) number of moles of the acid that were used. (Relative formula mass of
HoX is126) (2mk)

iii) molar heat of solution AH; solution of the acid H,X. (Amk)
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PROCEDURE 1. @
Place 30cm® of solution Vﬁ'o a100cm? beaker. Measure theinitial temperature and record it
intable 11l below. M%aéJre 30cm® of sodium hydroxide, solution K.Add all of the 30cm® of t
of solution K at anég to V in the beaker. Stir the mixture with the thermometer. Measure the
final temperagqﬁa reached and record it in table I11.

Tablel Lt N
Q‘b’
a)ré(,

ePPn’aI temperature (°)

qe—
Initial temperature (°c)

(1% mks)
b) Determine the change in temperature, AT». (¥2mk)

C) Determine the:
)] heat change for the reaction (Assume the heat capacity of the solution is
4.2)g-11* and density is 1g/cm?® (2mks)

i) Number of moles of the acid used (H2X). (Amk)

iif)  Heat of reaction , AH , of one mole of the acid H,X with sodium hydroxide
(1mk)

d) Giventhat,
AH; isthe heat for reaction HoX(e  water  2H" () + X% ()
A H, isthe heat for the reaction H' (;p+OH (agp — 3H20)
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Calculate AH; for the reaction HZX@Q 20H Loy — $2H20) + X (ag5(2mks)

%\,

.Qro...

R
ot
<
N
. .%\-. .

3 You are @(ﬁ/\i ded with solid S. Carry out the tests below and record your observations
<
and iQ%{&ences in the spaces provided.
ax  Placeabout onethird of solid Sin adry test tube. Heat the solid gently and the

R
Q,Q strongly. Test any gases produced with blue and red litmus papers.

edb’servati ons Inferences

(1mk)
(2mks)

b) Dissolve the remaining portion of solid Sin 8cm? of distilled water.
)] Divide the solution into the first portions, to the first portion, add

aqueous sodium hydroxide drop wise until in excess.

Observations Inferences

(2mks)

(1mk)

i) To the second portion , add agueous ammonia dropwise in excess.

Observations Inferences

(1mk)

(1mk)
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Q

O
&
<
iii) To the third portion Q&?d 10cm?® of barium chloride solution.
Observations Q?x Inferences
<
&
R
& (1mk)
.\\, 1mK
&% (1mk)
QQ}%
N\ Q(a.
s
<
&
@ iv) To theforth portion , add about 1cm® of Lead (I1) nitrate solution.
Observations Inferences
(1mk)
(2mk)
V) To the fifth portion, add about 2ml of hydrogen peroxide then about
1cm? of sodium hydroxide solution.

Observations Inferences

(1mk)
(1mk)
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