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(c) The organic prodﬁct, of the hydrolysis of A was found tO be easily
oxidized to a ketone. Identify

i A , (01mark)

(i)  ketone (01marks)
(d)  Write equation to show how A can be used to prepare an aromatic

ether and suggest a mechanism for the reaction. (4marks)

(e)  Using equations only and stating the conditions show how the
followings can be prepared from A. o

(i) propan—1-ol (03marks)
(i)  pent-2-yne (04marks)

Explain the following obsetvations:

(a) The apparent relative molecular mass of ethanoic }acid (CH;COOH) as
determined by the elevation of boiling point of benzene, is 120.
(3'2 marks)

(b)  When anhydrous copper(ll) sulphate is dissolved in water the
temperature of water rises, and yet when hydrated copper(Il) sulphate
is dissolved the temperature falls. (5 marks)

(¢)  Copper(Il) hydroxide is insoluble in aqueous sodium hydroxide but

dissolves in ammonia solution to form a deep blue solution.
| (04 marks)

(d) The hydroxides of group II metals can be prepared by precipitation
method except beryllium hydroxide - (3Yamarks)

(¢)  When an aqueous solution of sodium sulphite was warmed with
ammonium chloride a gas that turns moist red litmus paper to blue
was evolved. : ' -(0O4marks)

(a) Chromium forms a complex compound of molecular formula
CrCl;.6H,0. :
(i)  Explain why chromium forms complexes. (1% marks)
(i)  State two other properties that show chromium as a typical

" transition element. Illustrate your answer with examples
(02marks)
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(b)

(c)

The complex in (a) above can exhibit ionization of hydrated

isomerism,
(1)  Name one other type of isomerism CXhlblted by complexes.
(Olmarks)
(i)  Write the molecular formulae of the ionization isomers formed
| by CrCl;.6H,0. (1¥2marks)
(iii) Draw the structure and name the shape adopted by the complex
cation of the isomer with the highest electrolytic conductivity of
~equimolar solutions. (O1marks)
(iv) Describe briefly how the 1somers in (b)(ii) can be distinguished
by titration. (03marks)
Chromlum (III) sulphate was dlssolved in water and the solution
divided into two portions. ,
(i)  To the first portion aqueous sodium hydroxide solution was

(11)

added drop wise until in excess followed hydrogen peroxide
added and the mixture heated and cooled. To the cold resultant
solution lead(I) ethanoate solution was added. State all the
observations and write equations for the reactions that took
place. (06marks)
To the second portion few drops of concentrated sodium
carbonate solution were added. State and explain what was

~ observed. ‘ (04marks)
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Answer three questions from this section.

1. (a) Define the following terms:

(i) heat of combustion (1% marks)
(ii)) heat of formation (1%2 marks)
(iii) bond energy ' (1% marks)

(b) Describé an experiment for determining the heat of combustion of
Carbon disulphide. _ (08marks)

(¢) Calculate the standard heat of formation of ethane, given the
following data: o (3%:marks)
Standard atomization energy of carbon = +717kJmol”
Standard atomization energy of hydrogen = +218 kJ mol!
Average bond energy of C—Cbond = +348kJmol
Average bond energy of C—Hbond = +413kJmol”

(d) (i)  Statc Hess’s law. - (O1mark)
(i) Ammonia reacts with fluorine according to the equation below:
NH(@ + IR —— HF@ * NE@)
Given that the enthalpies of formation of : | \
NH;, HF and NF; are -46, -269  and -114kJmo!’ respectively.

calculate the enthalpy change of the above reaction. What
assumption have you made? (03marks)

2. Using equations only show how each of the following conversions can be
affected: |

(a) OH H
_ > (04 marks)
_ OH ‘ ‘

() CH;C=CH — — » CH,CHCOOH  (04marks)

CH,
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(b)

(a)

(b)

Write equations to show how ammonia and calcium hydroxide
ionize in aqueous solution. (02marks)

(i1)

-~ The solubility of calcium hydroxide is 3.7gdm™ while 0.1M ammonia

solution is 4% ionized at 25°C

. Calculate
(1) the solubility product (Kgp) of calcium hydroxide
(03marks)
(11)  the base ionization constant (Ky) for ammonia .  (03marks)
(iii)

the solubility of calcium hydroxxde in 0.1M ammonia solution
at 25°C. . | (0O4marks)
Explain each of the following observatlons

(1)  When aqueous sodium hydroxide was added to calcium

“ chloride solution, a white precipitate was formed, but when
ammonia solution was used instead of sodium hydroxide no
precipitate was formed. (O4marks)
Ammonia gas is very soluble in water but ammonia solution is
a weak base. (03marks)

(if)

| - SECTION B
Attempt any two questions from this section.

Describe an experiment that can be carried out to show that the
reaction between hydrochloric acid and sodium thiosulphate solution
is first order with respect to sodium thiosulphate solution,

‘ (O6marks)

The rate equatlon for the reaction between AandB is
Rate =k [A][BT[C]

-~ Where [ ] is concentration in moles per litre and k is the rate constant.

The table below shows the kinetic data for the reaction between

Aand B
Experiment | [A] / moldm™ | [B] / moldm™ | Initial rate /
number 3 moldms™
1 0.02 0.020 1.2 x 10*
2 0.04 0.040 u

3 s 0.04 24% 10"

4 0.06 0.020 v
5 0.04 t 7.2x 10™
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By showmg your reasomng clearly determme the valucs of 5, t,u and V.
- o (05tmarks)

(c) The table below shows the kinetic data that were obtained for the
hydrolysis of the ester, methyl ethanoate in acid solution. The concentration
of ethanoic acid formed in the reaction mixture was recorded at intervals of
time. The original concentration of methyl ethanoate was O.2405M
. H
CH;CO,CH; (1) + H,O(l) = t““‘"‘ CH;COOH (aq) + CH3OH(aq)

Time (s) 0 3600 7200 10800 14400
Concentration of 0 0.084 0.136 0.172 0.195
ethanoic acid / -

moldm™

(i)  Plot a graph of concentratlon of the ester, methyl ethanoate
- against time. ) (04marks)

(i) Determine the half -life of the reaction. (O1mark)

(ii)) Determine the order of the reaction with respect to the ester.
Give a reason for your answer. (2marks)

(iv) Determine the rate constant for the reaction and indicate its
units. , (2marks)

0.615¢g of an alkyl bromide (R-Br), A was boiled under reflux with 100cm’
0f 0.125M sodium hydroxide solution. The mixture was allowed to cool and
then titrated using methyl orange , with 0.25M hydrochloric acid , of which

30cm’ was required to reach the end point.
Alkyl bromide reacts withaqueous sodium hydroxide solution according to

the following equation.
R-Br(l) + NaOH(ag) ——— R- OH(aq) + NaBr(aq)
(a) Calculate the molecular formula of A. : (05marks)

(b)  Write the structural formulae and names of the possible isomers of A
(02marks)




