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Instructions to candidates

@ Write your Name and Index Number in the spaces provided

(b) Answer AL L questionsin the spaces provided in the question paper.
(c) Mathematical table and cal culators may be used.

(d) All working must be clearly shown where necessary.

(e) In the first 15 minutes, read through the questions and ensure that you have all the apparatus

and other substances required.
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1. You areprovided with; X
- 2.0M sodium hydroxide. Solution I%Q(b%
- Sulphuric acid of unknown corﬁ?trati on, solutionR
Your arerequired to: f\‘g

(i) Standardi se sul phuri cetid using sodium hydroxide.
(i) Determi nethegvéi% heet of neutralization.

=)
>

(@  Prgcedurel.

%@\M easure 25cm? of sodium hydroxideusing ameasuring cylinder. Transfer it
@Q,Q into a250cm?. Volumetric flask and add about 200cm? of distilled water.
Q‘L‘ Add water to the volumetric flask and top up to the mark. Labd thissolution Q.
&2 Fill theburettewith solution R.
@\ Pipette 25.0cm? of solution Q and transfer it toaconical flask.
{(0\ Add 2 - 3 dropsof phenophtaeinindicator and titratewith solution R.
Record your resultsasin thetable below.

Repeat thetitration two moretimes. (3marks)

Final burette reading (cm?)
Initial burette reading (cm3)

Volume of solution used (cm?)

(i) Cdculatetheaverage volume of solution R used. (2 mark)

(i) Calculate the number of moles of sodium hydroxidein 250cn volumetric
flask. (2marks)

(iii) Determinethe concentration of solution Qinmolesper litre. (2marks)
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(2 mark)

{(0\ (vi) Cdculatetheconcentration of solution Rin molesper litre.

(b)  Procedurell
Measure 50cm? of solution R and transfer into 250cm? plastic beaker (lagged) note
thetemperature of the solution (T,) and record in thetable bel ow.
Measure 62.5cm?® of solution Q and transfer into aplastic beaker (lagged) and note
itstemperature(T,) and recordin thetable below.
Transfer solution Qinto solution R and stir with athermometer record thefina
temperature of themixture(T,).
Tableof results,

Temperature of solutionR T, (°C)
Temperature of solution Q T, (°C)
Final temperature T ,(°C)

() Cdculatetheaverage temperature of solution R and Q.
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(i) Caculatethe heat of reaction given t@l‘@qfhespecific heat capacity is 4.2K kg K?
and density of thesolutionis 1g/crg@® (2marks)
NG
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(iii) %a*culatethe number of molesof solution R used. (2 mark)
Q
&
{-OJ
2
&
2
N
\\
3 (iv) Cdculatethemolar heet of neutraization. (2marks)

v) Sketch energy level diagram to represent the enthal py change.
(Completely labelled). (3marks)

2. €) You are provided with solid S. Carry out thetests bel ow. Record your observations
and inferencesin the spaces provided.
(i) Put solid Sinto aclean boiling tube. Add about 10misof distilled water and
shakewell. Dividethe sampleinto five portions.
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Observation’gg’b% I nferences
2
&
&
N
)
A\
& (I mark) (I mark)
ilFothe irst portion ium hydroxidedropwiseuntil inexcess.
(ij hef add sodium hydroxided I
%@\ Observations Inferences
({/Q
&
2
&
2
S
\\
QO& (2 mark) (2 mark)
(ili) Tothe second portion add 2M ammoniasolution dropwiseuntil in excess.
Observations Inferences
(I mark) (I mark)
(iv) Tothethird portion add 2.0cm? Barium Chloride.
Observations Inferences
(2 mark) (2 mark)
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(v) Totheforth portionadd 3 dfg{%%f acidified KMnO,.

Observatiog,sQo | nferences
&
&
&
N
e
A\
& (I mark) (I mark)
2
Q
QO'
%@\(vi) To thefifth portion add 2cm?® of barium chloridefollowed by about
@Q,Q 5.0cmé of 2M hydrochloric acid.
Q‘L- Observations Inferences
&
2
S
\\
&
(I mark) (I mark)
(b) You areprovidedwith solid T.
Carry out thetestsbel ow to identify theions present.
Put thewhole of solid T into aboiling tube and add about 10mlIsof distilled water
shakewd | and dividethe mixtureinto four portions.
(i) Tothefirst portion, add 2 - 3 dropsof universal indicator. (Notethe PH)
Observations Inferences
(2 mark) (/, mark)

(i) To the second portion, add the sodium carbonate provided.

Observations

I nferences

(2 mark)

(/, mark)
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(iii) Tothethird portion, add 2 - S%ps of acidified chromate (V1) solution.
&
Observagpr?s Inferences
®v
R
N
e
A\
%
&
N (2 mark)
N\
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