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INSTRUCTIONS TO CANDIDATES

e Write your name and index number in the spaces provided.

e Sign and write the date of examination in the spaces provided.

e Answer all the questions in the spaces provided in the question
paper in English.

e 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 you need.

e All working must be clearly shown where necessary.

e Mathematical tables and silent electronic calculators may be used

For examiners use only
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Question 1 <:jj:>

You are provided with the following reagents:

 Solution K- Copper (II) sulphate solution
e Solid L- Iron powder S s
i ntainin
« Solution M- Acidified Potassium manganate (VII) solution, €O &
0.8g of Potassium Manganate (VII) in 25@cm® of the solution.

You are required to determine the molar heat of displacement of copper in
a solution of its ions by iron metal.

Procedure I

* Place 50cm® of Solution K in a 10@cm® plastic beaker using a
burette.

* Measure the constant temperature of the solution and record it in
the Table 1 below.

e Add all of the Solid L provided at once and start a stop watch
immediately.

e Using a thermometer, Stir the mixture thoroughly and continuously
and record the temperature of the mixture after every one minute in
the table 1. '

¢ Retain the resultant mixture for use in the next Procedure II.

Table 1
Time (Min) e |1 [2 [3 |4 [5 (6 |7 [8 [9 J[1e |ct-
—— D"}/'z_
Temperature(°C) 110 2 WD | 250|230 (280 (8. 3\0 %\.g 210 1AL Ac-—[\
- g | | (3 marks)hwwdt7L‘
A 53
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(1) Plot a graph of temperature (vertical axis) against time on the
(3 marks)

w grid provided below.
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(ii1) From the graph you h
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(iii) Calculate the heat change for the reaction. (Take densiFy of the
solution to be 1g/cm’ and specific heat capacity of the solution to be

4200k3/Kg/K) (2 marks)
A= LB

-%.

Procedure II

T 2R Eax 42R¥s W x A () @\/\ = Ao G

lood

= 5O P T Vial ) VA
2 KK A2 i Ki(, 1‘;\4
— 2436K). ‘

Swirl the mixture obtained in procedure I above and filter into a
250mL volumetric flask.

Thoroughly rinse the beaker with 20cm® of distilled water and ensure
all the mixture has been transferred onto the filter paper.

Add 5@cm® of 2M Sulphuric (VI) acid to the filtrate mixture in the
volumetric flask.

Add more distilled water to the solution in the volumetric flask to

the mark. Mix the contents thoroughly and label this solution as
Solution N.

Fill the burette with Solution M.

Place 25 cm® of Solution N into a 258 cm® conical flask using a
pipette and a pipette filler.

Titrate Solution N against Solution M until the first permanent pink
colour is seen.

Record your results in Table 2 below.
Repeat the titration twice and complete Table 2.

F

Table 2
Titre I II 111 =
. Ac=|
Final burette reading(cm?) 205 2022 [}LD. 2 D=
z
' - 0O : =
Initial burette reading(cm®) D0 O \/‘ DO~ PA"kL
Volume of solution M used(cm?) A0S 20-2- \ 20 JFE:—:'___
D
(3 marks)-—jjl-
(1) What is the average volume of Solution M used? (1 mark)
5 oy
202420 — 505V
2
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(i1) Calculate thc molarity

KM*’\D[‘. ?(\1 GBYL\)
= \f&
hAJﬁGX\¥7'$:AEfffiiL‘
{26 .

(i11) Calculate the number of

a) Potassium manganate (VII) used

fales = ok X Mo\om\-\?/

allant I % Ame '0'\5\%"

\ORO

= A*V\S C'\‘\‘\\) \\/.,,

of Solution M, KMnO4

(K=39, Mn=55, 0=16)
= DX Vg
\ oD 7
- =22
= = = (.2022 M.
S 2

moles of:

, solution M
) 2015y g2t Vi
" N

b) Iron (II) ions in 25cm? of solution N

The equation for the reaction is:

MnQa- (aq) + BH*(aq) + SFe?* (aq)

MnOp ! = Fe'T e
Meleo b3 Fe™ = BX Mms

Cﬁ-

1) ll

Mgy + 4H0 ) + 5Fe?*(aq)
o \%/ -
() 0 = M E&.Q) (,L)‘yl‘

5x O 600UOK) V-

= Ty ao\e &

-—r

250 Aus (D (=
25

=y, 250y p 0O ool Vi
Jég

(iv)

Determine the molar

heat of displacement of copper from a
solution of its ions by iron
CJ-\ Com) ¥ Fe &) — Culy + ‘:c @qy -

C2te F”,\ \
M\\wo&

? A—\Ag ?‘Du Jduwe
—%
Malay eulialfy chomg =

o\
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c) Iron (II) ions in the 256cm3 of solution N Y

P tizplaced = e iy ) o

}\“g Ckuc. T:(nQ)\/i/
Aus (WQ
= A& (WD Q%%

(1 mark)

Amg. (m) ©

b

metal (2 marks)
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(2 marks)

(v) Draw an energy leYﬁ}(iza%;gq+f%;?E£§ reaction
N\ /o
o A= —119.2523
Y .
. \
La}oﬁ?\\\‘g axes =7
= 7 gﬂ\farb\m =\
Boeay potdile g2 rY =Yy

Question 2 '

(a) You have been provided with solutions X, Y and Z. Carry out the
flame <+asts for each and indicate the colour of the flames and

inferences below.

Ions Flame colour Inference \
X L Duple Hama % | KT prasewh v @
v T ellons flame e | NaT presentE |
z Aiéiyaav\ <%{A;Nl, VXL ZLL&lﬁ. PVESQvV&byL

(3 marks)

(b) You are provided with Solid Q. Carry out the tests below and Write
your observations and inferences in the spaces provided.

quSDs
i) Place all Solid Q in a clean test tube. Add about 8cm?® of distilled
water and shake. Divide the solution into 3 portions

Observation Inference :
§; ssolven O %”‘“\ o Colowdleg( | - PD\W S’J:S\"""CQ\\ SD\»»%\K \k/
S\dés*ahcil —

%6\\*‘.@'\ Vi
CAbsee o TN E3T [T

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

! \
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ii) To the first portion add a few drops of Lead (II) nitrate solution and

warm

Observation

Inference

wWkite @*fed\ol bie |wsolully

2~ 2~ ~ v
COy " SO 30, Presench
3 \;“_5‘ -‘ MWL
=2 ‘“\\5. e
°(T mark) povalize ¥, fw eack

(1 mark)

Codradicmy o

(iii) To the first portion add a few drops of Barium nitrate solution
followed by few drops of dilute hydrechloric acid B\ 0O2

/Y

Observation o ., | Inference. ‘
F\ - IR Vo Y ~ VT a— i

\FI\)\\IR_Q Ptﬂ? WP C AN Y Aldeg CJD3 )&Dl @vexzu.x\‘

\"\\\m_ 0\(&0\ X M o \ N

La\sw\ess  coludomn woe. S0 o hco.
«Eﬂ&wﬂ&iq%:ﬂbbﬂuS 3%Wp\\ & ¥

30() \ .(D\\ - }/L, .
(1 mark) (1 mark) " “Devodiee ¥ fw each
VR VRIS PR

iv) To the third portion add a few drops of acidified potassium dichromate

(VI) then warm gently

Observation

Inference

m_%gw\)\é*\ \-( Ay Q\O:(_ T:M AN

A =en

&O;n @YQSR\L**'/\

(1 mark) r‘D-QV\wU\'Le Q\\.\\;j fov

(1 mark)
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3. You have been provided with Liquid E. @

1) Place about 2cm® of the Liquid E in a clean test tube. Add an equal
amount of distilled water and shake the mixture. Allow to settle.

Observation

Inference

e

Misedole vt wal Ry |
fms ant formn ik Tove V)

LigutA E s Polo\w/\

02
(1 mark) (1 mark) .
11) Place about 2cm? of the Liquid E in a clean test tube. Add a half
spatulaful of sodium hydrogen carbonate.
Observation Inference
No &*7—2”&3\\ o bublles | ReoOH, t* H,0T ~cool |
oo R“‘QVVQSCQV\CQﬁ— a_ alsend V7l °Y)
talowd\e ¢ aqg \ ===
(1 mark) (1 mark)
iii) To about 2cm?® the Liquid E add 3 drops of acidified potassium
dichromate (VI) solution and warm gently
Observation Inference
C,C\uuw ! %{:\ K20g 0y Dot Preseud d
Changeo "\ Sange R o
gfﬁQg \
(1 mark) (1 mark)
iv)Take a few drops of Liquid E on a clean and dry metallic spatula and
ignite over a non-luminous Bunsen flame
Observation Inference
%\»&\«E wWTR & ‘b\U\-L Q;ﬁ\'\‘ CW\'HTNCR \/‘ ?
' p

wown-Se o“(3\k\ﬂ~3w\o\43
J%\A'$JE_ V/\

(1 mark)

(1 mark)
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