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Chemistry 233/3

2 Y Hours

INSTRUCTIONS TO CANDIDATES

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

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

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

* 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.

+  Allfworking must Be clearly shown where necessary.

*  Mafhematical tables and silent elect#onic—calculators may |be used

For examiners usé only
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Question 1 @
You are provide the following reagents:

« Solution K- Copper (Il) sulphate solution
« Solid L- lron powder
« Solution M- Acidified Potassium manganate

0.8g of Potassium Manganate (VII) in 250cm of the solution.

(VID) solution,

containing

You are requi  to determine the molar heat of di'splacement of copper in

red

a solution of its ions by iron metal.

Procedure I

« Place 50cm of Solution K in a 100cm? plastic beaker using a

burette.

+ Measure the constant temperature of the solution and record it in

the Table 1 below.

« Add all of the Solid L provided at once and start a stop watch

immediately.

« Using a thermometer, Stir the mixture thoroughly and
and record the temperature of the mixture after every one minute in

continuously

the table 1.
e Retain the resultant mixture for use in the next Procedure IT.
TabTe T 7=
Time (Min) [0 1 2 3 4 5 6 7 8 9 10 | c(-l
| D-1%
Temperature(C) |, o | 2% |o40 | 250] 27-0[22.018. 5| 3\0| 3¥g |30 |2. 1! Ac—|
C marlsh &

03"

Fov V\rpm o) Atcapt

ZaNvA
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i) Plot a graph of temperature (vertical axls) against time on the
)| 9rid provided below. (3 marks)
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(ii) From the graph you have drawn, determine the;
a) highest change in temperature, T (1 mark)
| |
32.6--210 — IIG « ck
) tl4+ le Co - O v«Pl.. (1 mark)
b) time taken for the reaction to Completely occur

DOWNLOAD MORE RESOURCES LIKE THISoON ECOLEBOOKS.COM



https://ecolebooks.com/
https://ecolebooks.com/
https://ecolebooks.com/
https://ecolebooks.com

ot tern ' 3
e “aen G @ P
then ) @ 9
- b b . L S
e - P & popoppey n
o de < gt '_,.. catefhrannhe
4 3 wa N ) . L LR B2 .
Ny ot afrranhe
._.1,, e e
et . goyoRree !
LN . LI . d !
N IR P X909 e 8N :
i SLES ER e e
. K] e !
cee S e {
‘
.

-
.
.
‘e
-
-

-

ey

--. . .e M A E
canngd with ‘arpscar\nek

Y S
apne

i

————t e

T S by

-

B s

-
-

.-

.-
cors -t
POGHH SRS 1

sooalemen
5----..-.. -

——— -

’ -

-——— . —
-

“aaw

- _.-'3—.-,-’-.-'4

-

L >g

=y
?; - -y

- 4
4o
- b - =
-
1

e

i
Tiz=as

D

A Ty Sage < - ..
> ---J
DA L S Sy Se——.
Rl e s
B S
B e e T
B et e
-
-
é
R e e
Dt LT I >TTs

Page 3 0of B

&M:ﬂJ% \'/"
Mud  be showm

o)


https://ecolebooks.com/
https://ecolebooks.com/
https://ecolebooks.com/
https://ecolebooks.com

Ecolebooks.com

@!:clll-))u

(iii) Calculate the heat change for the reaction. (Take density of the
solution to be 1g/Zcm? and specific heat capacity of the solution to be

4200k3/Kg/K) (2 marks)
bH=_CT-
=50 - xX4a\r/ " he. ( 6
ts6o
=S \rsJk’” y
2436¥).
Procedure 11

Swirl the mixture obtained in procedure 1 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 50cm® of 2M Sulphuric (VI) acid to the filtrate mixture in the
volumetric flask.

« Add more distilled water to the solution in the volumetric Tflask

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 250 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.

Table 2

Initial burette reading(cm?) DO u . 20-2

Titre I 1" o -

Final burette reading(cm?) 205 20.2 lD 2 QC;(;
=%
@ -

os 202 20-( =
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Y
Volume of solution M used(cm?) 2

@ise'h
(1) What is the average volume of Solution Mused? (1 mark)
20.2+20/ 2015V
2 o
\45" \/\ = An. C’“)\/‘ N
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(i) Calculate the molarity of Solution M, KMnO, (1 mark)
KM-D,,= = +5G+(6x+) _ (=39, Mn=55, 0=16)
= |U& - 0.gX/.,4
Mo\«rl/- s .9L- C8
=3 32 DO\
(nnm) Calculate the number of moles of:
a) Potassium nanganate (VII) used, solution wm (1 mark)
Tiles= OI» >XMot«ry *. 20:15,0.502=
= ST YaCSv% oi *
_ 000 —p 00040&\Oles,
- A V
as—
b) Iron (I1) ions in 25cm? of solution N (1 mark)
The equation for the reaction is:
c) Iron (11) ions in the 250cm of solution N |\ (1 mark)
= 259 =0 " Acell
25
2-

(iv) Determine the molar heat of of copper from a
displacement solution of its ions by iron (2 marks)
metal

~ F 2
Ctid+ fecs)» cugk $ 24293 Y%
(Ekl Can \7L 0.020k6] VI
S3 ~-11..3E2Jhol
lee O G pea &= kc a

US
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(V) Draw an energy Ievsl

diagrarq_ for the

(2 marks)

reaction
(a 6> e9) \/‘/7/
Enea A= —~119.2523
(O4) g
o
Cu® ¥ F;ézjéj) ¥ _QE;
Lobolli=g o €a=‘é
Equatos = |
b —— — —ae— —— -7 AH =l
@ . En?QB.Po{Ie :
Question 2
(@ You have been provided with solutions X, Y and Z. Carry out the
flame tests for each and _indicate the colour of—the flames—and
inferences below.
lons Flape colour ; Inference v
Vu OOP ﬁ B PN 62 a
X «ra
\\QA\°‘M “w RWA) "
CIYRRN\ r%ﬁAnkg, 'Rl v :E;
y Mat eec -
, % {v2set” -
(3 marks)
(b) You are provided with Solid Q. Carry out the tests below and

Write your observations and inferences in the spaces provided.

NA_co
TNT Ve WIS

n fncJ
H—teot

tube.—Add-about 8cm? of distilled

wa@' and shake. Divide the solution

\

into 3 portions

N

Observati opw\ Inference
scle € MK 4 ololes | OIS s/=sh.cGidle o
Selas % — c%.cl .Ce
—+sa 6K ="
(1/2 mark) (1/2 mark)
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1i)

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

warm
Observation Inference /
wighe @e@pl hte Ista£C | c0.2, SO7° 30 " @0 . Y
> " 4+, ) TR
o a«ang:L 3as -l sw+ 02
2 |S-—
(1T matk] (1 mark)poalz fa eag\(
cs\rat.cx{
(iii) To type first portion add 3 fiew d-rop-sefaggglwl nitrate solution
followed hy few drops SN Cil_LUte | Inference,. _
hyQr bservation = —
(’wﬁm b (O SOV
= \'c;._ ata o\ *X‘uw\ N /Y
Ca\sw\ess  colutom % laress 0
- v €300 o o\ Colew\el
Ao & I e YV y Whcet -
2qua»<; Of ol 2e / J P‘WO’\
(1 mark) (1 mark) el C’\\W\
v*g .*\ '(‘ b///
: Kitv, O, luxas EN

W&\)\é i L SO Preseast— \
iv)%T(’é"tTre third portion add a few drops of acidified potassium dichromate '6?,

(VI) then warm gently

Observat n

Inference D{ Q“\“&A (:w

(1 mark)

q“} CVV\\O\DQAC/‘\W\ ¥ .

(1 mark) sad2e
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\
—3—You have-been—provided-with—-gtHd—E: n\-q
i) Place about 2cm' of the Liquid F in a clean test tube. Add an equa
anount of distilled water and shake the mixture. Allow to settle.
Observation Inference
m sclle A uahey | LiQ'Ae s elaVv
-hAl(EE——atﬁ—(f:::—«-—%GlZr‘“\/“
TS AVU
_02-
(1 mark) (1 mark)

i1) Place about 2cm? of the Liquid
spatulgful of sodium hydrogen carb

Observation&l
LiLD e;/e@g a ¥

E in a clean test tube. Add a half

Dnate.

—sslho«<le—ge&—|

(1 mark)
iii) To about 2cm the Liquid E add

(1 mark)
3 drops of acidified potassium

dichromate (V1) solution and warm gently D2

Observation Inference

cslss <l H . pe} 5 Yi

ckigoe FTO d«gngy t

jr— e

(1_mark) (1_mark)

iv)Take a few drops of Liquid Eon |a clean and dry metallic spatula —
en flame Q.

and ignite over aynon-luminous Buns

Observation

Inference

| SOC-wt—o——fye——
oFr—S-sty/ — Sok-4
|51L<f3__‘\/'1

(1 mark)

—O96 Gsthi<<< Y1

(1 mark)
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