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Instructions fo Candidates

a) Write your name and Admissian number in the spaces provided above.
b} Sign and write the date of examination in the spaces provided above

¢) Answer ALL the guestions in the spaces provided below each question.
di You are NOT allowed to start working with the apparatus for the firsi 15 minuies 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 apparatus and chemicals that you may need

el Al working MUST be clearly shown where necessary
[ Mathematical tables and silent non-programmed electronic caleulators may be used

For Examiner’s Use Only
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1. You are provided with:

Solid A, 0.3g, Magnesium metal
Solution B, Hydrochloric acid
Solution C, 0.15M sodium carbonate
Methvl orange indicator

You are required to determine the:

o Enthalpy change.AH per mole, of the reaction between magnesinm metal and excess
hvdrochloric acid.
 Concentration in moles per litre of hydrochloric acid, solution B

Procedure 1

i} Using a burette, measure 50,0cm” of solution B and place it in a 100ml plastic heaker,

ii) Measure the temperature of solution B in the beaker after every 30 seconds and record it in
table I below.

iii) At the 90 ™ second, add all the solid A provided into the beaker, stir with the thermometer and
continues measuring and recording the temperature after every 30 scconds and complete table L
Retain the mixture in the beaker for use in procedure 11.

Table 1 | -
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c)Calculate the heat change, in Juulcs, [or the reaction. (Assume that for the solution, specific

heat capacity is 4.21/g/K and density is 1.0 gecm® ) {1 mark)
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d)The relative atomic mass of magnesium is 24.0. Calculate the enthalpy change, AH.of the
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a) Plot a graph of temperature (vertical axis) against time on the gnd provided (3Imarks)
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b) Determine the change in temperature, AT, for the reaction. {1 mark)



Procedure 11
(i7Fill the hurette with 0. 15M sodium carbonale, solution ©

(it} Place all the mixture in the beaker from procedure 1 into 2350 ml volumetric fask, Add more

distilled water to the mark and shake thoroughly. Label the mixiure solution 1)

(i) Pipette 25em’ of solution D into a 250 ml conical Mlask and add 2 drops of methyl orange
indicator,

(iv) Titrate sohution D in the conical Nask with the sodium carbonate, solution € and record the

reading in table 11 below
(v) Repeat steps(iii) and(iv} and complete table 11

Table 11 |'—|_"—[ (I |1 U 1{;1._1
| | ~  De-l

Final burette rnading {em?)
I
Initial burette reading (em?) | A‘ l
L | Pa-\
Volume of solution C used (em’) F& -1
- | ' (4 marks) ©
{1 mark)

(a)Determine the average volume of solution C, used.

(b)Calculate the number of moles of:

(i) Sodium carbonate used, solution C {1 mark)
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(i1) Hydrochloric acid in the 25.0cm’ of solution D (1 mark)
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(i1} Hydrochloric acid in the 250em? of solution 1D {1 mark)
250k Ansn b n’l';:-ll./’kmmbmll);‘
B T -

(iv) Hydrochloric acid that reacted with magnesium metal {1 mark)
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(c) Calculate the total number of moles of hydrochloric in the 50.0cm” of solution B

e R e Gl A B

cinsolution B (] mark )

{1 mark)

(d) Determine the concentration of hfdmch!nrlc acid in moles per Ji
= Cox At in aboke
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2. You are provided withsgolid . Carry oul the following tests and record your observation and

inferences in the spaces provided. Divide solid E into four portions,

(i) Place the first portion of solid E in a spatula and Ignite it.

Inferences

_Dbsewaliﬂns \
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— : (1 mark) | - (1 mark}
(ii) Place the second portion of solid E in test fube. Add about 2cm’® of aqueous sodium hydroxide

and shake.
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(i) Place the third portion of solid E in o test wbe, Add about 2em’ of distilled water. Heat the
mixture and add three lirllp.‘-: of acidified potassiom manganate (V1)

| .l'.'llhu.n i mh . [nlerences ‘
Pur le ac lcl 'P hhmm \ E;____ é:_ -C=(~ e *]
\ |

qm,le_ W.Hn Yomein 4 T Ef o .{.’_I__
QQ not 'l‘n Cnl en
& “HJQ' ml (1 '“-"“'LJ il !I[H!TLJT

{wj Place the fourth p{:mnn ol solid B in a test tube, Add about 2em” of distilled water, Heat the
mixture and add all the solid sodium hydrogen carbonaic provided.

{}hhf.‘:r‘n-':llmn'-. Inferences
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3.You are provided with solid F, Carry out the following tests and wrile your observations und
inferences in the spaces provided,

(a)Place all the sold F in a boiling tube. Add aboul 10em? of distilled water, Shake well and
filter. Divide the filtrate into three portions and keep the residue for use in part (b).

(a) (i) To the first portion add agueous sodium hydroxide drop wise until in excess.

| Observations | Inferences — !
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(ii) To the second portion add three drops of le
nitrie(V) acid.
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(1) To the third portion add ammonia solution dropwise until excess.

Observations T S—
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{b) Place the residue in (a) above in a boiling tube and add ¥’ of dilute nitric (V) acid. Retain
the mixture for the tests below: > o
(i)To 2em? of the solution, add sodium hydroxide solution dropwise until in excess,
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(i1)To 2em? of the solution, add three drops of sulphuric (VI) a&ﬁ _;) mﬂ
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| Observations | Inferences 2
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No bubbles of a g CO;,-,,, Z
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(i1 To Zem® of the gsolution, add ammonia solution drﬂ[ﬂ"-"-‘l‘i-ﬂ tmllt m EIL‘“L'S.‘-L-.
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