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(a) Write your name, admission number, date, stream and signature in the spaces provided above.

EEE

;?'5%: (b) This paper consists of 7 printed pages with 3 questions. Candidates should check the

question paper to ascertain that all the pages are printed as indicated and that no questions

are missing

(c) Candidate should answer the questions in English

(d) 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 apparatus and chemicals that you may need.

’(e) Mathematical tables and silent non-programmed electronic calculators may be used.
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Question 1
I. You are provided with:

Solution M, Containing an oxidizing agent M.

Solution N,0.05M aqueous sodium thiosulphate.

Solution P, Containing a reducing agent P

Aqueous potassium iodide.

Solution Q, starch solution.
You are required to determine the:

(1) Concentration of solution M

(ii) Rate of reaction between the oxidizing agent M and the reducmg agcnt P.
Procedure I

1. Using a pipette and pipette filler, place 25.0cm® of M into 250 ml conical flask.

2.Measure 10 cm? of aqueous potassium iodide and add it to solution M in the conical flask shake

the mixture. Add 10cm?® of 2.0 M sulphuric (VI)acid to the mixture and shake.

3.Fill a burette with solution N and use to titrate the mixture in the conical flask until it just

changes to orange-yellow. Add 2cm? of solution Q to the mixture in a conical flask. Shake

thoroughly. Continue titrating until the mixture just changes to colourles. Record your result in
the table 1 below.
—

4.Repeat the procedure and complete table j_ Retain the remaining solution M and solution Q

for use in procedure I1

Table 1 S. \J —
11 11 CT-|
Final bﬁrctte reading, cm® b? \
Initial burette reading, cm? -\
Volume of solution N used, cm? PA =\
( 4m§¢s):l-
(a) Calculate the: 05'
(i) Average volume of solution N used (1 mark)
.......................................... S
......................................................................... AR
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(i) Number of moles of sodium Thiosulphate

(b) Given that one mole of M reacts with Six moles of sodium thiosulphate, calculate the:

(1) Number of moles of M used (1 mark)

-----------------------------------------------------

--------
................................................................................................................

.

(ii) Concentration of solutign M in moles per litre
j&\.’\.&...m ... B .. [ 1).. A0V X‘ODO'J/ ................................
v

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

Procedure 11
1.Label six test tubes as 1,2,3,4,5 and 6 and place them in a test tube rack.
2.Using a burette, measure the volume of distilled water in table 2 into the labelled test tubes.
3.Using a burette, measure the volumes of solution M shown in table 2 into each of the test tubes.
4.Clean the burette and rinse it with about 5 cm?® of solution P.
_ 7 5.Using burette, measure 5cm’ of solution P and place it into a 100ml beaker.

6, Using a 10 ml measuring cylinder, measure 5cm® of solution Q and add it to the beaker
containing solution P; shake the mixture.

' 7.Pour the content of test tube number 1 to the mixture in the beaker and immediately start a stop
watch. Swirl the content of the beaker. Record the time taken for a blue colour to appeaf in
table 2
8.Repeat steps 5 to 7 using the content of test tube 2,3,4,5 and 6.

9.Complete table 2 by computing Rate—ti:ne "
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Table 2 L V=

Testtube | Volume of Volume of Time Rate = —— T
¢ . . time
Number distilled water (cm®) | solution M (cm?) | (seconds)
1 0 10 o
2 8 C1-2
3 3 7 l
4 5 5 A
5 6 4 -1
: 7 ; o6
(6'marks) ——
(a) Plg{ _z}qg{z(xgh of rate (y-axis) against volume of M - : (3 mérks)
—4—— . .- 11 -{ o
T - +H +
- grHHH H 1e_\
5 1Sy,
) T ¥ THA -\
o
, e a
e 1 P-\
\<
N Al 1L
< : -
Va
BEC "X~
\/Olqu °f MMW\ CV.Y\B ' =T
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Questmn 2
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(b) What time would be taken for the blue colour to appear if the experiment was repeated using

1 cm? ofdlstllled water and 9 cm® of solution M /l (2 marks)

Cﬂm)& fe.crl ....f?i ..... T\ TN
1 p L=~
.............. Cmmu\......’im. mt/'l.
_—

(c) Explain how the rate of reaction is affected by the volu, e of solution M (1 mark)

Jnumss-....\r.\....me.\‘)ffo&m..mCma.su

AnC. C.. onsno V}L(l
\»\\wdn yalnCrease, H&mr o“..%,ﬂ.ess:.]]...ﬁqu.ssm tkus:)mfp
vale, % mhme ..m..cmuém...o\ e aulad v&n’@
w\\.c)q “x,gm num r' oS B{sT N

3 You‘are provided with soli'd R. Cim‘y out the following testgs‘md record your observatlons afld
inferences in the spaces provided.
Place all solid R in a boiling tube. Add about 20cm® of distilled water and shake until the solid

dissolves. Label the solution as solution R. Use about 2cm? of solution R in a test tube for each of
the following test.

(a) Add aqueous sodium hydroxide dropwise until excess.

Observations ‘ VA / Inferences . §
Lo ORGP " N7 2t
ﬂhéﬂ_«_%@_&)&jlmk mn C M ) E) FMM{.
LA _ |
L. + Vol Al 23— \mk 5
A — / K . “4—
(1 mark) - © m\" (1 mark)
(b) Add three drops of aqueous sodium sulphate.
| Observations Inferences K
; 24 <
White ?rm(u)wb-/ ’ ‘Cq Q ?w&m
, >z
(1 mark) ) ‘ -'(1mark)

Lwm av\Cm\toA
ol Jk g5 oy Cokedl
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¢) To another 2 cm’portion, dip a clean glass rod and heat in the non-luminous flame.
P

Observations Inferences .
2t 1
g)\)\m.s wth & YQA'@o\mQ , Cq ‘OQSQ:& ’
iy
(1 mark) 3 ‘ (Imark) |
,(d) Add three drops of aqueous barlum chloride.
Observations Inft.rcnccs, -
No. white freof\’m{u/ L CO SO %U
o -
>
S —
(1 mark) (1 mark)

(e) Add three drops of aqueous lead(1l) nitrate

Observations Inferences

s Emt\p"@’&\/ = Cff B ot -
e i LD =

(1 mark) (1 mark)

Question 3
You are provided with solid S. Carry out the following tests and record the observations and
inferences in the spaces provided.

(a) Describe the appearance of solid

(b) Place one- thlrd of solid S in a spatula and burn it with a Bunsen bumer flame.

Observations N Inferen ces
6\1\"\5 Nt‘H\ Q JMSOQE C_ 3/ Fmr&'
G |
, - i : 1
| 2
(1 mark) (1 mark) [
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(c)Place the remaining solid S in a boiling tube and add about 10cm? of distilled water shake the
mixture thoroughly. Divide the mixture into three equal portions for test (i) to (iii).

Observations /

Inferences

] 2%&0\\!
Solutron .

‘Sﬂﬂ o Co \AVTQ.SS

ﬁ)lan% :!wv?c Comgwrt;’ lSuLl}m({

T
24 r 3 [g&qut 2L
T A iy
(1mark) ‘“A Cu™ (1 mar
(i) To the first portion, add 3 drops of bromine water, warm the mixture.
Observations Inferences \ P
\
g o 0\“‘% ‘ji” C\"’f_‘)@ C = C‘. 5" C= C.%ngf'
ol N" lwi&&\ \
fs Of el '2?
(1 mark) (1 mark)

(ii) To the second portion add all the solid sodium carbonate provided.

Observations

Inferences

B es

\c{ 8,’ celoudless 9

(Y2 mark)

R-COOH ?resenlz..l/"?/f

)

(%2 mark)

d 6’;\ .H’P/ H\%Of

(iif) To the third portion in a test-tube add 3 drops of acidified potassium dichromate (VI).

Observations

y.d

Inferences

&«uﬂ
C\nwwt

"CQS\ uvy
viok

zgpm[ XeMOiAy  OfONoR.

(1 mark)

Q—O H aLsmjc. r/

Z
(1markT

A
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