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= Answer all the questions in the spaces provided in the question paper.
»  Mathematical tables and electronic calculators may be used !

= All working must be clearly shown.
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1) You are provided with Q

* A mono basic acid A S
* 0.2M sodium hydroxide solution B. §
= 0.5g of crushed egg shell C X
* Methyl orange indicator. ) é\
A\
! 2
You are required to Q}

* Dilute solution A wi& istilled water
= Standardize solut\i'on A with solution B
u Detc:rm':ne the@ment of calcium carbonate in the egg shell provided.

Procedur?e{l_(?@

Measurg}Qg0,0 cm’ of solution A into a 250ml beaker and add 80 cm cm’® of distilled water using a 1060ml measuring
cylin@ér‘._

<
@ake well and label the solution as solution D.

((0\ Pipette25.0 cm® of solution B into a conical flask and titrate with solution D, form the burette using 3 drops of methy!
orange indicator.
Record your results on the table below.

Repeat to obtain accurate results.

i

:I Final burette reading [cm’)

| Initial burette reading (cm?) [

| Volume of solution D used (cm?)

- (4 MARKS)
| Calculations
' a} Determine the average volume of solution used. Show values being averaged. (1 MARK)
. b
(i) dalculate the concentration of solution D in moles per litre (2 MARKS)
(i) Calculate the concentration of solution A in moles per liter. {1 MARK)

Clean your burette and pipette before procedure I,
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Procedure I 6®Q

Calcium carbonate is insoluble in w@ and cannot be titrated directly. Excess acid of known concentration is added to

calcium carbonate material to b?ir%g about the reaction.

N % - .
o CaCOy+ H' g »Ca™" (o) + Hy0 ) +C0,

R\
&6
. The excess ac'@‘zis determined by titration.
(o

IPiace ail‘efgjbstance C provide into a 250ml valumetric flask.
!Add @%cm3 of solution A shake well and add 225 ecm”® of distilled water. Label this solution E.
| @‘0
Q}Q,\Jﬂ?ipette 25.0 cm” of solution E into a conical flask titrate with solution B from the burette using' 3 drops of methyl
orange indicator.
Record your results in table 1l

Repeat to obtain accurate values.

TABLE i

| il 1

Final burette reading (cm”)

Initial burette reading (cm?)

Volume of solution B used (cm®)

(4 MARKS)
c} Determine the average volume of solution B used (show clearly the values being averaged) (1 MARK)

d) Calculate;

{i) The number of moles of sodium hydroxide solution B used. (1 MARK)

()] __The.co'ncentration of excess acid in moles per litre. {1 MARK)

(iii} The number of moles of acid that reacted with the calcium carbonated in the sampie provided (1 MARK)
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{iv) The mass of calcium carbonateg&;ent in the sample provided {1 MARK)
(iCa =40.0, C=12.0, O =16.0) N
K\
el
Q
(v) Rrom p(z/eQesults in (iv) above, calculate the percentage of calcium carbonate in the sample. {1 MARK)
@
LT
o L.
S

3) ‘:i(ou are provided with;

Sodium l;lwdroxide solution labeled solution P

A1kan0iciacid solution labeled solution Q

Procedure

Using a clean burette, place 16cm® of solution Q into a boiling tube. Take the initial temperature of the solution in the

boiling tube and record it in the table shown below, Using a clean measuring cylinder, measure 4 cm’ of solution P into

100 em’ beaker and add it to solution Q in the boiling tube. Stir the mixture immediately with the thermometer and

record in the table Il the maximum (final) temperature reached. Repeat the experiment with the other sets of volumes

ofQ and

(Rinse the thermometer and the boiling tube with distilled water after each experiment)

‘P in table Il and complete it.

Table [t

Volume of solution Q {cmaj_m“m 16 12 8 6 4 2
| Volume of solution P (cm’) 4 8 12 14 16 18
| Fihal temperature (°C) )

Injtial temperature(°C) O -
i Change in temperature, AT (°C) i -
i H 2

{6 MARKS)
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a) On the grid provided, plot a g\fﬁ' of AT (vertical axis) against the volume of sodium hydroxide, solt
' \Q;Q’ (3 M
S\

ition A.

ARKS)
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b} From the graph, determine the vulurz@%f sodium hydroxide, solution A required to neutralize the alkanoic
arid. §‘\ (1 MARK)
! .\\.
¢) Calculate the volume of a-l@ﬁhoic acid, solution used for neutralization. (1 MARK)
d) Calculate the R
Rati%sbetweer-. the volumes of solution A and C (1 MARK)
Q
| &
&Q,-Q’If. Concentration in moles per litre of the alkanoic acid, solution C.
Q}Q {Assume that the volume ratio is the same as the mole ratio) (2 MARKS)
Q

4) You are provided with solid S. carry out the tests below. Write your observations and inferences in the spaces
prova:ied.

Placeialf solid S in a boiling tube. Add distilled water until the boiling tube is about half full. Shake the mixture
thorr_wjiughly until all the solid dissolves use the solution for the tests below.

| .
(i) To about 2cm’® portion of the solution in the solution in the test tube add 2-3 drops of acidified potassium
manganate then warm gently.

’7 Observation Inference o J
; {1 MARK) {1 MARK)
. (ii) Tp 2cm’ portion of the solution in a test tube, add about half —spatula end full of sodium carbonate.
? ( Observation | Inference !
{1 MARK) (1 MARK)
(i) To the third 2cm’ portion of the solution in a test tub add 2-3drops of 1% bromine water and warm gently.
\ ; S-St - R — s -
E_ Observation Inference | '
(1 MARK) © (1 MARK)

! . Page [ 6



