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»  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 2V: hours

allowed for this paper. This time is to enable you read the question paper and make surc you have ali

the chemicals and apparatus you may need.
»  Mathematical tables and electronic calculators may be used.
- All working must be clearly shown where necessary.

FOR EXAMINER'S USE ONLY

Question | Maximum marks I CandidateTg;_g._core
1 12
2 12
3 16
Total scare 40
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This paper consists of 8 printed pages

Candidates should check the question paper to ensure that all the
printed pages are printed as indicated and no questions are niissing.
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You are provided with: R
1) 0.30g of metal BAl S '

1) 100em® ot a 1.0M hydrochloric ac@?olutiun, labelled as solution BA2
ii1)120cm?® of a 0.0954M sodium hyfroxide sotution. labelled as solution BA3
iv)Screened methyl orange indi.&z}l‘ar solution.

You are required to determing the Relative atomic mass of metal BA1

Procedure §§

Using a burette. meagsae 50.00cm’ of solution BA2 into a clean 250ml beaker.
Add the WHOLE &\%OUN'I' of BA1 provided into the beaker containing 50.00c¢m® of solution BA2
and stir well witlea glass rod until ALL the solid metal reacts completely.
Transfer the ra@ture left in the beaker after the reaction into a 250m! volumetric flask. Rinse the
beaker as \@"PI as the glass rod with distilled water and transfer ALL the rinsings into the volumetric
flask. Mgke up the volume of the solution in the volumetric flask upto the calibration mark with
distilleg@water, cover the flask with a stopper. shake well and label as solution BA4,
Fils clean burette with solution BA4. .

Sotte 25.0cm’® of solution BA3 into a 250mi conical flask. add 3 drops of screened mehtlyorange

o2 indicator solution and titrate against solution BA4 form the burette. A change in colour of the mixture
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from green to pink marks the end-point of the titration. Record your results in table 1.
Repeat the titration TWO more times in order to complete table 1

TABLE 1

Titration 1st -l Znd 3rd

Final burette readings, cm?

Initial burette readings, cm®

volume of solution BA4 used, cm? 1 (5 marks)
Average volume of solution BA4 used = .o cm?
Calculations: _

1) Calculate the moles of HCl in 50.00cm? of solution BAZ. (1 mark)
ii) Determine the molar of NaOH in 25.0cm® of solution BA3. (1 mark)

iii)Determine the moles of HCl in the average volume of solution BA4 used in titration. (I mark)

iv)Calculate the moles of HCI left unreacted after the reaction between metal BA1 and solutilon Bix_l
{1 matk)
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v) Determine the moles of HCI thai reacted with Iaeor'di BAI1 (1 mark)
R
...................................................................... XS e e,
ol e 46
Q
vi}(Given that metal BA1 forms a dl\’li%ﬁ%t.atlon determine the moles of metal BA1 reacted with
hvdrochloric acid. ¥ (1 mark)
K .
.......................................... e e b s
KN
................................. T e e e s
vii) Detemn%@%m elative Atomic mass of metal BA1 (1 mark)
............... Qr(f?
@‘o
....... e
<
Q*‘Q‘} ..............................................................................................................................................................

§@€f’ ¥ Ou are prov ided with:
1} 2.00g of solid BAS
QO& it) a thermometer
niydistilled water
1v)a boiling tube

You are required to determine the temperatures at which solutions of known concentrations of
compound BAS became saturated and then plot a solubility curve.

PROCEDURE
a) Transfer the whole amount of solid BAS supplied to you into a clean and dry boiling tube.
by Using a burette. add 5.00cm® of distilled water into the boiling tube with solid BAS
¢} Put the boiling tube into the beaker of hot water bath and warm the boiling tube, whilst continuously

stirring, the contents with a thermometer, until the crystals of BAS JUST dissolve / di sappear.
(DO NOT BREAK THE THERMOMETER)

/'y~ thermometer

——boiling tube
-——beaker

1H11

-—wWater
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d) Remove the boiling tube from the hot water bath and allow the contents to cool slowly whilst stirring
' with the thermometer.
* Note the temperatures at which crystals FIRST form / reappear and record this temperature in table 2.

e Add a further 2.00cm? of distilled water from the burette into the boiling tube containing the mixture
and repeat steps (¢) and (d) above. Continue in this way until a total volume of water added to the
boiling tube is 15.00cm’

£} Complete Table 2 by calculating the solubility of compound BAS in water at the different
temperatures.
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Total volume of water{Temperature at which saystals Solubility of compound BAS in
added (cm”) first appear (°C) ‘QQ’ water (g/100g of water)
- 2 N
5.00 %Q’b'
)
7.00 Q\}_O
(2
9.00 . R
11.00 &
N
13.00 o '
Ny =
| 1500 o _| (6 marks)
RN - _ .
g) Onthe grbdﬁ)mvlded, plota graph of solubility of compound BAS (vertical axis) against Temperature.
“ (3 marks)
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"t} What is the relationship of the solubility of solid BA Sg)vft’h temperatme ? Explain. (1 mark)
Q}
................................................................................ B s s TR R
KQ
©
...................................................................... e
6@
i) From your graph determine the qoiubié}i@}'of solid BAS in water at 25.0° (1 mark
;\\
.................. §
.......................................... 6 \\
4\
1i1) 40.0g of solid BA§2>~Qxas dissolved in 100g of water at 90°C. The resulting solution was then cooled to
25.0°C. Deter m\n he mass of crystals of BAS that would be formed. (1 mark)
QP
@@ ..............................................................................................................................................
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3$. A You are provided with sample of substance BA6. You are required to carry out the experiments

° outlined below and write your observations and inferences in the spaces provided. Identify any gases

evolved using both blue and red litmus papers.

Place the whole of solid BA6 provided to you into a clean boiling-tube, add about 6¢cm?® of distilled
water and shake well to dissolve. Use about 1cm? portions of the resulting solution for tests below

1) To the FIRST portion of the solution, add 2M sodium hydroxide solution dropwise until in excess.
Warm the mixture.

Observations Inferences

(2% marks) (1%2 mark)

it} To the second portion of the solution, add 2M aqueous ammonia solution dropwise until in excess.

B Observations Inferences

(1 mark) (1 mark)
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iii) To the THIRD portion of the solution. add abowgsem’® of 2M hydrochioric acid solution
(o
Obscrvations G,\Q % inferences
o5 I S .
Q}Q i
<2
NE |
< !
2 |
¢ |
&
-
&7 |
&’ |
R (1 mark)| (1 mark)
Q
&.
1v) Tothe Q@’(’U RTH portion of the solution, add 5 drops of acidified AgNO; solution.
& |
N~ Observations | o Interences o
<
&* |
<
J
\Y

QO& i
: I
i
|

(1 mark)! (1 mark)

v) To the FIFTH portion of the solution. add about lem? of barium nitrate, Ba{NO3), solution.

Observations ;" Inferences

(1 mark) (1 mark)
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B. You are provided with a sample of substance B,@Q\"ou are required to carry out the following
experiments and write your observations and p&erences in the spaces provided.

)
)
a) Using a clean metallic spatula, take abm@%’a] f a spatula-endful of BA7 and ignite in a non-luminous
Bunsen burner flames. <
Observations § ‘ Inferences B
R X
\
&7
&’
R
Q
X
&
&
N
< .
((xe’ (1 mark) (/2 mark}
&Q/

p) " Place the rest of solid BA7 into a clean boiling tube, add about Sem® of distilled water and shake well
<° o dissolve. Use about lem?® portions of the solution for the tests outlined below

1) Using about Icm?® of the solution BA7 and the universal indicator solution provided, determine the
pH of the solution of BAT7.

o Observations _ - Inferences

(Y2 mark)! (%> mark)

1) To the SECOND portion of the solution of BA7, add 3 drops of acidified potassium manganaie
(V1) solution. '

Observations Inferences

Y2 mark) {1 mark)
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i) To the THIRD portion of the solution of BAI‘Jdd an equal volume of acidified potassium

chromate (V1) solution and warm

Observations

&
<&
&

i\

P

(V2 mark)

_Inferences

(Y2 mark)

°)
)1 %ﬂ?i ¢ FOURTH portion of the solution of BA7. add 3 drops of bromine water and warm.

&

_QQ_;“_ Observations

inferences
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(V2 mark)

(Y2 marlk)
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