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Instructions to candldatn;s::'
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3. Answer ALL the questions in the spaces provided in the quast:on paper.
4

You are NOT aliowed to start werklng w1th the apparatus for the. first 15 minutes of the 2 % hours

allowed for this paper. This hme is to enable you read the question paper and make sure you have

a!! the chemicals and apparatus that you may need.

Thls paper consists of 8 prrnted pages.
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and that no questions are missing.

For Examiner's use only.

Candtdates should check the questxon paper

All working. MUST be clearly shown where necess ary. o
Mamematma! tables and silent electramc calculators may be used

to ascertain that all the pages are printed as indicated
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1. You are provided with: P
- 1.60g of solid A; a dibasic a&d
- Solution B containing ié@g per liier of salt B.
- Aqueous sodium hydroxide, solution C.
- Phenolphthalein {:@cator
Y

You are requiredf8 prepare a solution of solid A and use it to;
- determing &€ concentration of sodium hydroxide, solution C. :
- react saliNB with excess sodium hydroxide and then determine the relative molecular
maQ%{B\f salt B.
Q
Proc (?e 1
(a) U‘E“mg a burette, place 25.0cm’ of solution B in each of the two 250:311 conical ﬂasks
@Qprowded Using a pipette and pipette filler, add 25.0cm’ of solution C to each of the two conical
ﬂa@ka (The sodlum hydroxide added is in excess) Label the conical flasks 1and 2.
‘S “(b) Heat the contents of the first conical flask to boﬂmg and then let the m:xture boﬂ for5 .
<<0K minutes. Allow the mixture to cool. : :
(c ) Repeat procedure (b) with the second conical flask.
While the mixtures are cooling, proceed with procedure II. .
Procedure TT e '
(a) Place all of solid A in a 250ml volumetnc flask. Add abouit 150cm’ of d1stﬂlcd water, shake Well
to dissolve the solid and then add water to make up to the mark. Label this as mlntmn Al

(b) Placc solution A in a ¢lean burette. Usmg a pipette and p1pctte filler, place 25. 0Ocm® of solution
Cina250ml conical flask. Add 2 drops of phenolphthalein indicator and titrate with solution A.
Record your results in Table 1. Repeat the titration two more times and complete the table.

Tablel

L5 I | I

-fi_ﬁal burette reading '

 Initial | burette readin g

' Volume of solution A
used (cm®)

(3mks)

Caiculate the:-
(i) average volume of solution A used:

]
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(i1) Concentration in moles per litre of ttt&??ﬁbasic acid in so'lutio_n A (Zmks)
(Relative molecular mass of 4%0‘_? 126) '
&
)
\\
R _
R o
(i) Moles of the \dibasic acid used. : ‘ _ (Imk)
9 ' ;
QK ; .
R
Q
X
9 +
(iv)@Q{Zﬂ/lolcs of sodium hydroxide in 25.0cm’ of solution C. : (1mk)
& | | o
&
@\e (v)  Concentration of sodium hydrqy(ide in moles per litre. . (2mks)
QO& . +

Procedure III _ . 5

Add 2 drops of phenolphthalein indicator to the contents of the first conical flask prepared in
procedure I and titrate with solution A. Record your results in Table 2. Repeat ihe
procedure with the contents of the second conical flask and complete the table.

Table 2

1™ conical flask b conical flask

[ Final burcite readin g

Initial burette mading.

Volume of solution A used (cm’ ) '

Calculate the:- :
(i) average volume of solution A used;

(3mks)

(i) moles of the dibasic acid used,; : _ (Imk)
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(iii) moles of sodium h%dfcgc:idc that react with the dibasic acid. : (1mk)
| o
<
\\

(w) é’s of sodium hydraxide that reacted with 25.0cm’ of salt B in

olution B. (2mks)
_ Q,Q
X A
& J
@‘o
N~
2 (v} Given that 1 mole of salt B.reacts with 2 mo]es of sodium hydroxide, calculate the;
Q\G I. Number of moles of salt B in 25.0cm’ of solution B. ' (1mk)
\QJ
&

L. Concentration in moles per litre of salt B in solution B. (1mlk)
ML Relative moleculer mass of salt B. |  (2mk)

2. You are provided with:

Magnesium ribbon; 2.0M hydrochloric acid labeled solution L.
Stop clock/watch. .

You are required to determine the rate of reaction berwecn magnesium and
hydrochloric acid at different concentrations.

Procedure. :

I. Place five test-tubes on a test-tube rack and labe] them 1,2,3,4 and 3.
Using 4 10cm® measuring cylinder, measure out the volume of 2.0M hydrochloric acid
solution L as shown in table 3 and pour them into the corresponding test-tubes.

- Wash the measuring cylinder and use it to measure the volumes of water as indicated in the
table and pour into the corresponding test tubes. -

II. Cut out five pieces each of exactly lem length of magnesium ribbon.
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HI.. Transfer all of the solutieffin test-tube 1 into a clean 10001;1" beaker. Place one piece of
magnesium into the bgﬂ“k_er and start a stop clocly/watch immediately. Swirl the beaker
continuously ensuyg¥ that the magnesium is always Inside the solution. Record in the

table the time téi&n {or the mﬁgneaiuﬁn.ﬂbbon to disappear. Wash the beaker each time.

IV. Repeat prq%édure III for each of the solutions in the test-tubes 2,3 .4 and 5 and complete
the tab@ o ' Tl '

@) Txi}ﬁe 3 oo -
\Test-tube Number 1 2 3 4 5

. 4

Vblume-o{ solution . = | 10 9 8 T 6
RV fem) _ i

o Volume of water (c_rn3 ) o s 2 3 4

\k-@@ ?ime'tgkén in seconds

Rate of the reactions
=1/time (Sec™)

ﬁ('Bmks)
Table 1 : : 5
(b)(1) Plot‘a graph of rate of reaction (Y-axis) against volume of
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(i) . Use the graph to determine tlgio%me taken for Tem: long magnesium ribbon to

dlsappear if the volume of@h acid used was 7. 5{,m
) \
\

&

Ry ' _ :
(1i1)  Interms of tke?ate of reaction explain the shape of your graph. .
=)
o
R

(2mks)

(1% mks)

3. You are provided with selid R: Carry out the tests below and write your obscrvahons and

mfcreg@e(s) in the spaces provided.
<

(a) e a spdtula—end['ul of solid R in a test-tube-and heat strongly. Test for any gases

¢ produced using a blue and a red litmus 1 paper. _
& Observation(s) 3 BT g Inference(s)
<
(mk)| I (1mk)
(h) Place all the ;dlﬂdiﬂiﬂg solid R into a bo:hhg tub: and add alshlied water.

while shaking till the total volume is about 10cm®. Filter the solution and keep the residue

for test (c) below. Divide the filtrate into. four porhons

i To the 1% portion add sodium hydroxide drop wise till in excess.
P F

I

Observation(s) - o L ~ inference(s)

(Vamk) ‘ o (mi

(i) To the 2™ portion, add ammonia solution drop wise till in excess

Observation(s) . o inference(s)

o (1mk)
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’ (iii)  To the 3™ portion, ad%fa&"ew drops of lead (IT) nitrate solution.
S : %\ . s
& -
Observatit'm(gjag inference(s)
: <
N
R &
| & (Vimk ' - Tmk)
; & . ank)  (mk
&’
R v _ .
& Q (iv)  To the 4™ portion, add a few drops of Barium nitrate solution.
@@Q Observation(s) inference(s)
NS '-
<
&% | |
2 _ . ] _
@* : s . e SN S _ (¥amk)

(c) Place the residue into a test tube and add dilute nitric (v) acid while
shaking till the solid just dissolves. Divide the solution into three portions,

Observation(s) inference(s)

_(Iml)| _ - (mk)
(1) Tq the 1% portion, add sodium hydroxide drowse till in excess.
~ Observation(s) inference(s)
' (%2 mk)

{ 72 mk) |
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- (i1) To the 2™ portion, add ammonia suluté)ﬁn dropw: se. txll in excess.
()hscwahon(s) ) Q}Q}‘*‘ i : .inference(s)
& it
R
x) ! L
. A\ s o
% (Y% mk) L (amk).
Q} : ; : N .
&
(iif) To the :;;gwmq;_l, add three drops of dilute HySOq
@@ Observation(s) g inference(s)
NS , ok :
<
&°
P
J
\Y _
QO& ; ’ ; | .
: ; . (Z2mk)| _ _ (1mk)

. This is the last pl_'inted page.
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