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INSTRUCTIONS TO THE CANDIDATES

Answer five questions including three questions in section A and any two questions in section
B.

Write the answers in the answer booklet provided.

Regin each question on a fresh page.

Mathematical tables and graph papers are provided.

Begin each question on a fresh page;

Non-programmable scientific electronic calculators may be uséd.
[lLustrate your answers with equations where applicable.

{ndicate the questions in the grid below.

Where necescary use C=12, 0=16,H=1

Molar gas volume is 22 .4dm’ at s.t.p

1 atmosphere = 101325Nm™
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o ot ides of period three elements,
1. The table below shows the bmhnM‘%_L = 7 : g

Element Na Mg | 1 5 16
Atomic 11 12_4—_/'_’T =
number — G Sicl, PCl3 S:Clz
Formula of the | NaCl MgCl il £
chloride — 57 76 [i36 | -33
| Boiiing poini | 1463 pigl e [UEY ‘
. 3% marks
- . - inst atomic number of clements. ( K
) (i) Plot a graph of boiling points of the chlorides against iomicn (7Y marks)

(ii) Explain the shape of the graph :
(b) Describe the reactions of chlorides with water

1. (a) A compound X, vapour density 58, contains carbon 62.07%, hydrogen 10.34% and the rest being oxygen. X : : %ﬁ
does not bumn with a sooty flame.
i, Calculate the empirical formula of X (C=12, 0=16, H=1) (3 marks}
il Detenmine the molecular formula (2 marks) ) - : a
(b) Hydrolysis of X yielded compounds, Y, Call100 and Z, CoHiOz. Both Y and Z  react with metallic sodium, Z
reacted with sodium carbonate but Y did not.
@) Identify Z. _ (1 mark)
(it) Write names and the structural formulae of all the possible isomers of Y.
(4 marks)
(iif) Name a reagent that can be used to distinguish between the isomers in (b) (ii) and state what would be
observed if the reagent you have named is reacted separately with each of the isomers.

(4 marks)
(c) When Y was warmed with acidified potassium dichromate solution, there was no observable change.
i Identify Y. (1 mark)
ii. write the structural formulae of Y (1 mark)
(d) (i) write equation and outline a mechanism for the reaction between Y and concentrated phosphoric asid
' (3% marks)
(ii) Write the IUPAC name of the product in d(i). (0% mark)
2. (a) State Raoult’s Law. (3 marks)

(b) A mixture of ethanoic acid (B.P 118°C) and pyridine (B.p. 123°C) show negative deviation from Raoult’s law. :
(i) Draw the vapour pressure/composition curve for the mixture of ethanoic acid and pyridine and indicate the line of ideal

behavior. {4 marks)
(i) Explain the shape of the curve in relation to Raoult’s Law, (6 marks)
(¢) (i) Explain what is meant by ‘steam distillation* (3 marks)

(i) When a compound Y, was steam distilled at standard atmospheric temperature and pressure, the temperature of

distill'ation was 96°C. The vapour pressure of water at this temperature was 730mm Hg and the distillate
contained 74% of water. Calculate the relative molar mass of Y (4 marks)

3. (a) Ethanoic acid is a weak acid

() Explain what is meant by a “weak acid” (1 marks)
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=18x 107 moldm™)

(i)  Calculate the pH of 2 0.05M ethanoic acid solution (Ka of ethanoic acid
(4 marks)
: i 1 i 1) (4 mﬂl’ks)
(b) (i) Explain what is meant by a “buffer solution 2 marks)

To the

(ii) Discuss the action of a buffer solution .. -
ate to make 1 litre solution.

(c) A solution was made by dissolving 7.2g of ethanoic and 12.0g of sodium ethano .
solution was added 0.8 cm’ of IM hydrochloric acid. Calculate the pH of the solution. S;atc any assumptions you
—— ' e ' (6 marks)
SECTION R
4. (a) differentiate between order and molecularity of reaction (5marks)
(b) The table below shows some data for the reaction
A+2B—-C AH =+QkJmol!
Expt. | Initial concentration of Intial rate of reaction
Moldm™ of Moldm-3s-1
A B
1 1.00 x 10?2 2.80x 10° 2.2
I 5.00x10° 2.80x 10° 1.1
I 1.00x 10?2 5.60x 10 44
6] Determine the order of reaction with respect to A and B (3marks)
(1mark)

(ii) Write the rate equation for the reaction.
(iiiy  Calculate the rate constant for the reaction and give its units (2marks)
(iv)  Calculate the rate of the reaction when the concentration of A and B are 8.0 x 10° moldm™ amd 3.83 x 10°

moldm™ respectively. (2marks)
V) State What would happen to the oerder of reaction in (b) if B was present in larger excess. Explain your
answer. (3marks)
(4marks)

(vi) Draw a fully labelled energy diagram for the reaction in ()

onate and sodium hydrogen carbonate required 15.0cm? of & 0.5M
henolphthalein indicator. Another 25cm? of the same solution
ate the molar concentration of the solution with:

5. (a) 25cm’ of a solution containing sodiumn carb
hydrochloric acid for complets reacticn using p
required 34.5cm’ of tae acid using methyl orange indicator. Calcul
respect to
(1) Scdium carbonate

(ii) Scdium hydrcgen carbornate (9marks)

(b) Carbon, silicon, tin and lead are elements of group IV of the perindic table. State

(i) The common cxidation state shown by elements in group IV (1mark)
iy  How the stability of the oxidation states of the elements very dawn the group?
{iilustrete your answer witli the chlorides of carbon and lead) {3marks)
(1mark)

fiii) = Give a reascn for your answer in (b) (if).

(c) Wit reference to transition metals ezplain what is mean! oy the foilowing

6 complex ion (2marks)
(i)  caialyst {2marks)
(2rnarks)

(iii) ~ Variable oxidation state
6. Write eouation o show how eac’s of the Tl pridng -ompr 1¢'s can be synthesized. In cach case, indicate the

reagents and ¢onaitions for the ract. 1

-
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< »=0 from cyclobexenc
¥, Explamn each of the following observations ; { {onlsation
~ . e i ¢ e oF & a1 i i
Caleimn forms compounds containing Ca?* ions but none containirg Ca” 1ons sven tho.pit the second 1
; {4 marks)

energy of caleium is greater than iis first ivnisation energy
{b) The basic strength of aminobenzene ammonia and! dimethylamine are in the order
NH: :
s ol { al'kS
@ <NH3 < (CH3), NH : (6 marks)
: sz : . : ; sehs ium ions have
(c} The ionic conductivities of Lithium ion is much less (han that of Caesium although: lithiun and Caesium 1005
: (3 marks)
here (4 marks)

wnic radii of 0.06 and 0.01 (mm) respectively
(d) A mixture of water (B.p 100°C) and benzene (B.p 80°C) boils at 76° C 1 atmosp
' d does not

(¢) Methanoic acid reacts with ammoniac silver nitrate solution whereas ethanoic act 4
. marks

END
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