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INSTRUCTIONS TO CANDIDATES:

This paper consists of one compulsory examination item. Answers to this item are to
be written in the spaces provided in this booklet. Use blue or black ink.

All working must be clearly shown. Graph paper will be provided.
Mathematical table and silent non-programmable scientific calculators may be used.

You are not allowed to use reference books (i.e. text books, booklets on qualitative
analysis etc.)

Candidates are advised to carefully read the item, make sure they have all the
apparatus and chemicals they may need and then plan appropriately before starting.
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Item 1

Otim, a farmer in northern Uganda, uses limewater to reduce soil acidity in his
vegetable garden. He has bought limewater from two different suppliers (A and B) but
IS unsure which one is more effective.

A local agriculture officer explains that the limewater sample with higher alkalinity
(better at neutralising acid) will require a larger volume of dilute hydrochloric acid in
a titration test to reach neutralisation.

The agriculture club at your school has been asked to help Otim by pipetting fixed
volumes of each limewater sample separately and titrating them with dilute
hydrochloric acid solution using phenolphthalein indicator. They have approached
you for guidance.

You have been provided with the following:

« BAZ: Dilute hydrochloric acid solution (to simulate acid in soil)
o BAZ2: Limewater from supplier A

« BA3: Limewater from supplier B

« Phenolphthalein indicator

Task: As a chemistry learner:

(@) Design an experiment you will carry out to help Otim. (Your design should
include; aim, variables, hypothesis, apparatus and materials, procedure, risks and
their mitigations)
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(b) carryout the experiment and record your results. ( A minimum of three readings
required.)

(c) analyse your results and inform Otim accordingly.

END
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SUGGESTED RESPONSE

Aim: (/‘\ 4 Mj

To determine which limewater sample, BA2 or BA3, requires the larger volume of dilute _

hydrochloric acid to reach neutralisation using phenolphthalein indicator. 05
__—-_._——-"_"‘__—-.-.'- L
A =03
Alternatively

e To compare the volumes of dilute hy,dr;ggﬁc acid needed to neutralise fixed

volumes of limewater from two different suppligr_-g.iﬂb‘ ,

o To find out which limewater ququires more amount of dcid ;or neutralisation
using phenolphthalein indicator. \./ﬁ x

o To measure and compare the yﬂolu%acidﬁeeded to neutralise equal amounts of

limewater from suppliers A and B. ./f}
«  To establish which limewater sample néutralises more acid based on the volume of
- - - . . S
acid used in titration

[

Variables ' 0}/‘{ \m
e

o Independent: Source of limewater / BA2 and BA3/ of lime water sample/ na{_ufec
4 e

of lime water sample
f P aN =05

o Dependent: Volume of BAI required to reacH‘fﬁ er;d-point. LN zo
o Controlled: Volume of limewater samples pipetted(25.0 cm?), number of drops of
indicator used, e

Hypothesis: \ \S' =06 \

2 =0b
The limewater saniple that requires a larger volume of dilute hydrochloric acid to reach the
end-point is more effective at neutralising acidic soil. \ oS

Alternatively

« Limewater sample BA2 requires a larger volume of acid to reach neutralisation than
BA3, showing that BA2 is more effective.

o Supplier A’s limewater will neutralise more acid than supplier B’s limewater, so it
will need a greater volume of acid ¥ Yitration. A\

o The volume of q/citfﬁ‘éeded to neutralise supplier A’Y limewater is greater than that
for supplier B’s, indicatjng supplier A’s limewater is stronger.

e Between the two sa , the lime\vy,a@%equiring the larger volume of acid is the
more effective neutralise\:%idic soil. 5

o Supplier A’s limewater Will require more amount ‘qugzd to reach the end-point
compared to supplier B’s limewater, showing higher neutralising power.
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Apparatus & materials: 25.0 cm? pipette, 250 cm? conical flasks, 50 cm? burette and stand,
white tile, distilled water, beakers, funnel, dropper

Procedure: /?
, B GO

a) 25.0 cm?® of BA2 was pipétted into a clean conical flask.
b) Two drops of phenolphthalein indicator were added to the flask and the mixture was

ed

swirled gently Q. ok P v Yo =27 208

c) The burette’ was filled with dilute hydrochloric acid (BA1)
d) The initial burette reading was recorded.
e) Acid from the burette was added slowly to the conical ﬂq}ﬂe swzrlmg until the

pink colour just disappeared, indicating the end-point. Pz V P =0\
f) The final burette reading was recorded
g) Steps a) to f) were repeated until at least three consistent and reliable readmgs were

obtained for sample BA2. .
h) The apparatus was cleaned, ana’ the same tztratzo?)nfr@gure was repeated for BA3
instead of BA2.

Risks & mitigations

Risk Mitigation

Contact with hydrochloric acid which is | Wear safety goggles,gloves, and laboratory coat; ~
corrosive =0

Spillage of BAl, BA2, or BA3 on the | Clean spills immediately with plenty of water;
body clean with a cloth

Broken glassware that may cause cuts | Broken glass with a brush, not hands.
fo the skin

(b) Results

Sample BA2 (Supplier A) \ N :0‘].)
Volume of BA2 used 25.0cm’ D ,
f . //.'s 25 =05

Experiment number 1 2 3 W2 04
Final burette readin 22,101 32.20 | 22.20
gﬂ%ﬁg

Initial burette reading ?Iﬁﬂ% 0.00 | 10.00| 0.00
Volume of acid used (Bﬂz)‘;\ 22,10 22.20 | 22.20
i}

Do =205
/‘\bf 2
\/b[ \bf—"‘U"\‘

De-gs

6

Prepared by Tr. Innocent Yiga For Facilitations/Practical Work book
Call or What's App +256 700 809 214 /+256 782 368 295

S




.{“_*‘_{'-\La Ao }C\\'\\. Lelo\e J‘Y\’ &Scoregmdeattached

and (2.
Sample BA3 (Supplier B) ) ik D oend N o‘k\Q‘ Coas: \c\in \ r\:} OS(
Volume of BA3 used 25.0cm’ LAT o\ RAZ
Experiment number 1 2 3
Final burette reading (Bgﬁ’ ,h 18.50| 28.60 | 18.50
m

Initial burette reading (ﬁﬁg) 0.00 | 10.00| 0.00
o
Volume of acid used (BA—% 18.50 | 18.60 | 18.50
{ Cim

(c) Analysis

For Supplier A (BA2): SN ANOW A oy A v A\ AL s ?-‘\('\(\Q_C\ q\io

Volumes of acid used (cm?): 22.10, 22.20, 22.20

Len
2210 + 2220 + 2220 6650 t—

Mean/Average volume = 3 =——= 22.17 cm?

For Supplier B (BA3):

Volumes of acid used (cm?): 18.50, 18.60, I8. 50
Lon
18.50 + 18.60 + 1850 _ 55.60 -

Mean/ Average volume = 3 = 18.53 cm?

3
Interpretation

<« ]
The limewater from Supplier A (BA2) required Wg‘? of 22.17 cm?® of dilute
hydrochloric acid to reach the neutralisation end-point, while limewater from Supplier B
(BA3) required only 18.53 cm’. Since the same fixed volume of limewater was used for both
samples, the limewater needing the larger volume of acid contains more base and is thus
more effective at neutralising acidity. __ 2Tm + JTa=0C €

. 23m =08
Conclusion

Supplier A’s limewater is more effective %tghsmg acidic soil compared to Supplier B s@
limewater because it requtred a larger volu (,f ac;d to reach the end-point in the titration.
c\wm—r(n T L gorett
Recommendation
2ec206
Otim should use limewater from Suppﬁg: A for his vegetable garden as it has a higher
neutralising ability and will better reduce soil acidity, promoting healthier crop growth. | ¢ =05
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