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Instructions to candidates

a. Write your name, class, admission number, index number, signature and date in the spaces
provided above.

b. Answer ALL the questions in the spaces provided in the question paper.

¢. You are not allowed to start working with the apparatus for the first 15 minutes of the 2 ¥ hours
allowed for this paper. This time is to enable you to read the question paper and make sure you
have all the chemicals and apparatus that you may need.

d. Al working MUST be clearly shown where necessary.

e. Mathematical tables and silent electronic calculators may be used.

f This paper contains 8 printed pages.

For Examiner’s Use Only
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1. You are provided with:-

= Solution Q, 2M Hydrochloric acid.

»  Solution P, 0.15M Sodium thiosulphate

» Solution R, Sodium carbonate

Procedure 1

Measure 20cm® of 0.15M Sodium thiosulphate (solution P) into a 250cm’ a conical flask. Place the

beaker on a white piece of paper with ink mark ‘X’ on it. Measure 20cm’ of 2M hydrochloric acid

solution Q using a 50cm® measuring cylinder. Put the acid into the conical flask containing Sodium

thiosulphate and immediately start off the stop watch. Determine the time taken for the mark ‘X’ to

become invisible /obscured when viewed from above. Repeat the procedure by measuring different

volumes of the acid and adding the volumes of the distilled water to complete Table I below.

Table I
"Volume of | Volume of Volume of sodium | Time taken for mark ‘X’ to be Reciprocal of
acid (cm3) water (cm3) thiosulphate (cm3) invisible/obscured (seconds) time (sec'l)
1
t
20 e 20 23 D- 0302 %
18 2 20 B7 00270 ulP
16 4 20 4 0. D244 »,)
14 6 20 47 O 0212 %
12 8 20 57 0. 0175
10 10 20 63 0 0/574
cT/
a) Complete table above b /é (6émarks)
Al
me/of acid used (3 marks)

b) Plot a graph of 1/t (rate) against volu
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c¢) Explain the shape of your graph

frorsase.. in. volumes 9. HEL . 1nereatec. Yale. g veachon CLE). 5.
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d) From the graph determine
(i) Time taken for the cross to be obscured/invisible when the volume of the acid is:

I IScm’ e (1 mark)

....... %’0022(');' = G G s

o p
W e o or20% = $2.22ee |

Y O A
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(i)  The volume of the acid used if the time taken for the cross to be obscured/invisible is:

I) 40 seconds

IT) 43 seconds y
v

......................................................

Procedure 2

'){/ (1 mark)

.............................................

Using a 10 cm® measuring cylinder, place 10 cm® of solution Q into a 250 ml volumetric flask. Add

about 200 cm® of distilled water. Shake well. Add more distilled water to top up to the mark. Label

this solution T. Fill the burette with solution T. Using a pipette and pipette filler, pipette 25 cm’ of

solution R into a conical flask. Add 3 drops of Phenolphthalein indicator and titrate with solution T.

— Record your results in the table.

— Repeat the titration two more times and complete the table.

Table 2
I Il 1
Final burette reading / - p /& O /&0 D /
Initial burette reading 0.0 0 ) O-0 Al
Volume of solution T (cm®) added 16D /5.0 15.0 | PAI

a) Determine the:-

(I) Average volume of solution T used.

-------------------------------------------------
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(1) Moles of the acid in the average volume of solution T used.

MIV/ - Mz V},

M, = D/\_’Z\)fz/

%< T /\/09'“’['4‘/“44(

(2 marks)

................. T T TP s s s st et ettt o °
2€0 z
........... = o ssMH
Acepft ary mella d
(IV) Concentration of solution R in moles per litre.
..... Nao COsny. FUH L oy =22
“M’o./é ------------- Z-b---—./:...a.‘.po./. -------------------------------------------------- i‘:
............ Q/\/"LJ’Z‘ =
................................... S TL.=. ans., “
h—_____--—-f
Z
2. (a) Put a spatula end-full of solid A into a boiling tube and add about 10cm’ of distilled water. Shake
the mixture well. Divide the resultant solution into 4 equal portions.
Observations Inferences J’
.50/(;(— A’ é(r_crg}\’br lo /65"'“« CMZ'/' I//C‘&Z'TLX/
- /
A /4& greess Colutior L 1L
£
—_
(%2 mark) (1 mark)
(b) (i) The solution is suspected to contain ammonium ions. Using calcium hydroxide  solid
and red litmus paper provided, describe how you would confirm presence of the ammonium
ions.
Description - | Expected observations
< ) Bl
To /z(;/ / ' 701’/7.1»\/.#4&@( Cs/ar/e!f o r;‘um_c
wittle Callp g &% , :
Aa |}' a 2 ) - Mo /57‘ Y // ,ﬁv\‘:p 7
NAVN?T‘M,L /ﬁ Gz wirn /W blne V& /QL
A,Moﬁff yzl /l/""“‘"/‘/d& —
(1 mark) (s my
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(ii) Carry out the actual test as described in (b) (i) above.

Observatlons Inferences
Colow [ess j o V7‘7fo 1
moict yed fﬁ/w N’L/‘IL v .
fo Llwe S 13
—
(1 mark) - (Y2 mark)

(c¢) To the second portion, add 4 drops of hydrogen peroxide solution. Test the gas
produced using a glowing splint.

Observations Inferences

—pPa reen S0 ludo
/OZV/ 50 luon gzﬁm

3
now L2

. Céfaw/ns_( hé/jy/uﬁ F_g 2t ) 2
7 5 w3 P/'” CMme Apnra 0/7,0”"&‘4

@maill («/@ (1 mark)

(d) (i) The solution is also suspected to contain sulphite ions. Using Barium nitrate solution and dilute
hydrochloric acid solution, describe how you would confirm presence of the sulphite ions.

Description Expected observatloy_s

To Mo 1Prd portfon, I plht //— “coludle
adX 2 ﬁ("‘/” 4(/(/0?2 >n 40/0{ % /7‘5{49

ﬁo//awca{ 5 2 éé"’ s

P Hl oy %

(’\‘

\W)

(1 mark) (1 mark)
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(ii) Carry out the actual test as described in (d) (i) above.

Observations j/

-

Inferences

W hite IL nLo
a A, fa{v 9

Wl on
</ @y

(1 mark)

S04 V5

z

(%2 mark)

3. You are provided with solid B. Carry out the tests below and record your observations and
inferences in the spaces provided.

(i) Place one third of solid R on a metallic spatula. Burn it in a non-luminous flame of the Bunsen

burner.

Observation

Inference

Sold B melte and 4
éurn,f u///‘t A ]/O(/W/

C0077/5W\D

7‘/4 mE-

(1 mark)

,J/C b

/7/—.2(%’6

M

(1 mark)

(i)  Place the remaining solid in a test-tube. Add about 6cm® of distilled water and shake the
mixture well. Retain the solution for the next procedure.

Observation

Inference

S

(R B df/‘cfa/rewz';

][W\o\ A CO/W/IJS -(o/uﬁo\r\.
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) In another 2cm’, add 2 drops of acidified potassium manganate (VII).

Observation Inference
]

e KMl JH? _ 1/ F /z
/f‘w,,/f Co/m/cf% (T’C/C "167 K-04
ﬁw/& VLY /Rt fremnf 5

Hocs (avrpd

(1 mark)

(1 mark)

(II)  To about lcm?, add 3 drops of acidified potassium dichromate (VI) and warm.

Observation Inference

Droge GGl IHT | Q-4 preomt 7

T

(1/2 mark) (1/2 mark)

(I1) To about 2em? of the solution, add 1g of solid A; sodium hydrogen carbonate.

Observation Inference
[y [
v Ve
Efervecemnie fRulilig)] | 41/ RoCo0H / H. 0"
2 “9 /recwf —
il
(‘1émark) (}/Lx_nark)
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