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SECTION A (46 MARKS)
Answer all questions in this section

1. An element Z has atomic number 29.
@) 0] Write the electronic configuration of Z.
(1 Mark)
(i) State the block of the periodic table in which Z is found and give a
reason for your answer.
(1 Mark)

(iti)  State whether Z is a transition element or non-transition element
and why.

(1 Mark)
(b) State what is observed and write equations for the reactions taking place

when aqueous ammonia is added drop-wise until in excess to a solution of
Chromium (111) sulphate.

(2¥2 Marks)

2. @ (i) Write the equation for the hydrolysis of sodium ethanoate in
aqueous solution.

(AMark)

(i) Write an expression for the hydrolysis constant, Ky, of sodium
ethanoate.

(1 Mark)
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(b)  The pH of a 0.1M aqueous sodium ethanoate solution is 8.9. Calculate the
hydrolysis constant of the solution.(Kw = 1x10°%4 mol? dm’®).

(3 Marks)
3. Complete the following equations and in each case outline a mechanism for the
reaction.
(@  CH,COCH, +H,NOH —+—
3 Marks
(b) @ + CH,coBr —F%
3 Marks
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4. State the properties of the following compounds in which boron resembles silicon,
but differs from aluminium. (5 Marks)
Compound Boron-Silicon Aluminium
Oxides
Hydrides
5. 16 cm?® of 0.1M hydrochloric acid completely neutralized ammonia in 25 cm? of

the aqueous layer, if 5.5 cm? of 0.01M hydrochloric acid was required to
neutralize 25 cm? of the ether layer, calculate,
@) The distribution coefficient of ammonia between water and ether at 25 °C.

(3 Marks)

(b) The mass of ammonia extracted by shaking 1000 cm? of aqueous solution
containing 50g of ammonia with 500 cm?® of ether at 25 °C.

(2 Marks)
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6. @) Q) Give the names and formulae of any ores of Zinc.
(2 marks)
(i) Describe briefly how one of the ores can be used in the extraction is
concentrated.
(3 marks)

(b) State what is observed when a solution of Zinc is added to a few
drops of ammonium chloride solution followed by a few drops of disodium
hydrogen phosphate solution, then ammonia solution drop-wise until in excess.

(1 mark)

7. Show how the following conversions could be carried out.

CH20OH
(@)

(2¥2 Marks)

(b)  CH3CH.CH = CH> from ethyne.

(3 Marks)
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8. (a)  Polonium, %7Poundergoes radioactive decay to give elements X an Y

according to the following equation:

PO——> X + f—Y +a.

Write the:
(i) atomic numbers of X an Y.
(1 Mark)

(i) mass numbrs of X an'Y.

(1 Mark)

(b)  Calculate the half life of Y. (The decay constant of Y is 6.54X10™* min™).

(2 Marks)

9. Compound P is a blue-green solid. P dissolved in water to give a pale blue
solution. The solution of P formed a brown precipitate when reacted with
potassium hexacyanoferrate (I1) solution and a reddish-brown solution when a
few drops of iron (I11) chloride solution were added to it. When P was heated with
concentrated sulphuric acid, ethanoic acid was formed.

(@) Identify P.
(1 Mark)

(b) Write the equation for the reaction that took place when P was heated with
concentrated sulphuric acid.

(1% Marks)

(© Write the equation(s) for the reaction(s) that would take place when excess
ammonia solution is added to a solution of P.

(1%2 Marks)
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SECTION B (54 MARKYS)
Answer ANY six questions in this section

10. A hydrocarbon W contains 88.8% by mass of carbon. Its relative formula mass is
54.

€)) Calculate the molecular formula of W.

(4 Marks)
(b) Write down all the possible isomers of W and name each of them
according to the IUPAC system.

(2 Marks)

(© One of the isomers of W gives positive results with Tollen’s reagent.
Write down the isomer which gives positive results with Tollen’s reagent
and explain what is observed.

(3 Marks)

11 @ 25 cm?® of a solution containing a mixture of sodium carbonate and sodium
hydrogen carbonate required 15 cm? of 0.5 M hydrochloric acid for
complete reaction using phenolphthalein indicator. 25 cm? of the solution
of the mixture required 34.5 cm? of the acid using methyl orange
indicator. Calculate the mass of sodium carbonate and sodium hydrogen
carbonate in the solution in grams per litre.
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6 Marks

(b) Concentrated nitric acid is 70%(w/w) and has a density of 1.42g cm™.
Calculate the molarity of the concentrated nitric acid.

3 Marks

12. (a) Define ‘electrolytic conductivity’ (1 Mark)

(b) The molar ionic conductivity at infinite dilution of some ionic species are

shown below:

lon 2°(Q cm?mol ™)
Na* 50.1

OH" 198.6

H* 349.8

Cl 76.4
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Calculate the electrolytic conductivities for:

Q) 0.01M sodium hydroxide solution.

(2 Marks)

(i)  asolution made by mixing 50 cm?® of 0.01M sodium hydroxide and
50 cm?® of 0.02M hydrochloric acid.

(5 Marks)

(©) state two uses of conductivity measurements.

(1 Mark)
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10

13. @) State:
Q) the Distribution law.

(3%2 Marks)

(i) the conditions under which the Distribution law is valid.

(1%2 Marks)

(b) 100 cm?® of an aqueous solution containing 10 g of a compound Q was
shaken with 100 cm? of benzene. Q is more soluble in benzene and the
partition coefficient of Q between benzene and water is 12.2.
Calculate the mass of Q left in the aqueous layer.

(3 Marks)

(© State one application of partition of solutes.
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14. (a)

(b)

11

(1 Mark)
Iron (11) sulphate is normally used to standardize a solution of potassium
manganate (VI1) acidified using sulphuric acid.

Q) Write the equation for the reaction between potassium manganate
(V1) and iron (I1) sulphate.

(1% Marks)

(i) State why hydrochloric acid is not used to acidify potassium
manganate (VII) solution.

(1% Marks)

25 cm? of an acidified solution of 0.02M potassium manganate (V1I)
reacted exactly with 25 cm?® of sodium nitrite. Potassium manganate (V1)
reacts with sodium nitrite according to the following equation.

2MnOq (aq) + 5NO2 (aq) + 6H"(ag)————»-2Mn?*(aq) + 5NOs7(aq) + 3H20(1)
Calculate the concentration of the sodium nitrite in moles per litre.
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(4 Marks)

15. (a) Define the term a buffer solution. (2 Marks)

(b) Calculate the mass of sodium ethanoate that should be added to 1 litre of a
0.1M ethanoic acid solution in order to produce a solution of pH = 4.0
(Ka for ethanoic acid = 1.8 x 10°). (5 Marks)

(© State what would happen to the ph of the solution in (b), if a small amount
of the following were added

Q) sodium hydroxide solution. (%2 Mark)
(i) hydrochloric acid. (*2 Mark)
(d) State one biological application of a buffer solution (1 Mark)
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16. Explain the following observations.

@ Although Zinc belongs to the d-block of the periodic Table, is not a true
transition metal. (3 Marks)

(b)  When silver nitrate solution is added to CrCl,.6H,0O , one mole of this

compound produces 2 moles of silver chloride as white precipitate instead
of 3 moles. (3 Marks)

(© The most stable oxidation states of manganese and iron are +2 and +3
respectively. (3 Marks)
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17.  State the reagents that can be used to distinguish between each of the following
pairs of chemical species. State what would be observed in each case.

@  (CH,),COH and (CH,),CCH,OH.

.................................................................................... (3 Marks)
(b) CH,COH and CH,COCH,.
.................................................................................... (3 Marks)
(©) CH,CH,COOH and HCOOH.
.................................................................................... (3 Marks)
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THE PERIODIC TABLE
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