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SECTION A
(Answer all questions in this Section)

A compound Q contains 76.60% carbon, 6.38% lgehi@and the rest being oxygen. A
solution containing 15.0g of Q in 209g of benzémrezes at 1%€. Freezing point of

pure benzene is 6, K;, for benzene is 5% mol* Kg™ .

€)) Calculate the empirical formula of Q. (3 ksyr



(@) State the partition law for distributionsaflute between two immiscible solvents.
(2 marks)

(b) State the conditions under which the distidoutaw applies. (1 ¥2 marks)

(c) The partition coefficient of ammonia betweeater and trichloro-methane is 25.

When a 0.025 mol dih agueous solution of copper (1) sulphate wasnadib to
reach equilibrium with excess ammonia and tricdddmethane, the aqueous layer

was found to contain 0.40 mol dhand the trichloro-methane layer 0.012 mol

dmi® of ammonia. Find the value of n in the complex [N]tlé)n)]2+ formed
between excess ammonia and copper(ll) ions. maiks)



Complete the following reactions. (1 ¥2 mazksh)

O
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(b) 2CHCH,OH Conc.l—iSO4/14OOC

()  CHgC(CHg) 2Br EtO/KOH
Heat

(d  CHCH,CHO + NhOH ———>

€)) Arrange the following compounds in ordermafreasing boiling points.(1 mark)

CH3(CH2)6CH3, CHs C(CH3)2 CHQCH(CH3)CH3 and
CH(CH) 2(CHz)4CHs.

(b) Explain why the boiling points of compoundq#) above increase in that order.
(2 ¥2 marks)



Write an ionic equation for the reaction betwegoess sodium hydroxide and

(a) Silcon (IV) oxide. (1 %2 marks)
(b) Lead (Il) oxide. (1 %2 marks)
(c) Zinc (Il) oxide. (1 ¥2 marks)

(@) One of the properties of transition metalsamplex ion formation.
(1) Define the termcomplex ion’. (2 marks)

(i) Explain why transition metals form many colexes. (2 %2 marks)



(b) Fe(CNf"e and (CuC:J)z' are complexes formed by iron and copper respdygtive

State
(1) the oxidation state of :

PO . s (¥ mark)

(0] o] o =] P (I 111119
(i) The coordination number of :

PO . s (¥ mark)

(O] o] o 1= PPN (73 1 1F-11 ]

Sodium propanoate undergoes hydrolysis wheoldisd in water.
(a) Write equation for hydrolysis. (1 mark)

(c) The hydrolysis constant for sodium propani&&90 x 10 mol dni® at 25C.
What is the concentration of hydroxyl ions inwadn at equilibrium for a 0.1M
solution of sodium propanoate? (2 marks)



8.

Complete the following equations and write ti® AC name of the major organic

product. (1 %2 marks each)
Cl,
u.v light
(b) NH,
NaNG,

(©)

(@)

dil.HCI, BC

NnCHCH = CH, catalyst

heat

The relative molecular mass of aluminiunodldie in vapour phase is 267.
For aluminium chloride in its vapour state witte
(1) Molecular formula. (1 mark)

(i) Structural formula. (2 mark)

With reference to aluminium oxide, explain teem amphoteric oxide, use
equations where necessary. (3 marks)



SECTION B

Answer onlysix (6) guestions from this section.
All questions carry the same marks.

10. (@) Define the terms:

(1) order of a reaction. (2 marks)
(i) molecularity of a reaction (2 marks)

(b) Consider the reaction below:

4HBr(g) + O(g) \ﬁ 2H,0(g) + 2Bg(g)

A student wrote the rate law for this reactionhwigspect to oxygen as

d0j] = -K[HBr]*[O]]
o

In practice it is found that the rate law for thesction is

diO) = -Kq[HBI][O7]
dt

0] Explain what is wrong with the student’s rédev. (2 marks)



(i)  The rate law for this reaction with respeetitydrogen bromide is given by

d[HBr] = -Ky[HBI[O]
dt

From the two equations, derive the relationshigvben K and K. (2 %2 marks)

11. €) Give the structure formulae of the follogikcompounds. (1 mark each)

(1) 2, 3-dimethyl but-2-ene.

(i) cis-2-methyl hept-3-ene

(i) trans-2,3-chlorobut-2-ene



(b) State one reagent, you can use to distindagsiveen the following

compounds. State the observations in each case.

()
©_OH and @ CHOH (2 marks)

(i)  2-methyl butan-2-ol and pentan-2-ol

(@) The atomic number of copper is 29. Writesdldhe electronic configuration of

copper. (2 mark)



13.

(b) Copper(ll) chloride dissolves in water to garélue solution. On addition of
concentrated hydrochloric acid, the colour ofg¢bkition changes to yellow-
brown. Explain what causes the colour changevartd a chemical equation for
the reaction. (2 %2 marks)

(c) (1) Write the name and formula of the chied rom which copper is

extracted. (1 mark)

(i) Briefly describe the process of floatationrshg extraction of copper.
(4 marks)



(b) A current of 0.20A was passed for 20 minukegsugh a solution of sulphuric acid
using platinum electrodes. Find the volume ofgetyin cn liberated at s.t.p.
(Faraday’s constant 96500 Coulombs per molesangals volume is

22400 crﬁ). (3 2 marks)

(©) A cell is constructed between copper and sil8¢&andard electrode potentials for
the two metals are given below:

Ag" (ag)/AY(S) E = +0.80V
CU* (aqf CU(S) E =+ 0.34V.

(i) Name:

Cathode: ..., (*2 mark)
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14. (@) Show how the following conversions can thected stating the conditions for
the reaction.

(i)
NH>
@ 5 (2 marks)

(i) CHC=CCH; ———> CH3CH,CH CICH3 (2 markS)

(b) Complete the following equation and outline @cmanism for the reaction.
(4 %2 marks)

+

H
CHCHO + HZNNH@ 2
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15. (@) State conditions for the reaction betwegirdgen and bromine. (1 mark)

(b) (1) State the oxidation state of chloringhe compound dichloride
pentoxiode (GIOy) (Y2 mark)

(i)  Write the equation of reaction between daide pentoxide (GO;) and
water and name the compound produced. (2 marks

(c) Hydrogen fluoride dissolves in water accordioghe equation:

HFy + HOpy ——> HO'(ag)* F(aq)

Explain what happens when the concentration ofdwyein fluoride is increased.
(3 marks)

(d) At O°C hydrogen fluoride is a liquid whereas the reshefhydrides of group

VIl are gases. Explain. (2 marks)



(b) (1) Use the data below to calculate the emtyrahange for the reaction.

CQg) +2Hy ——> CHOHgat298K. (6 marks)
Data:
COg+ %O ~— ~ CQg A H=-283kJ mol
Hogt %2 Qg — COyg) A H =-285.8 kJ rilol

CH3OH(|) + 3/2 OZ(g) N COz(g) + 2H20(|) AH=—-715kJ m'&l



17. (a) Beryllium is in group 1l of the periodidila but in some reactions it resembles
aluminium in group Il

(1) State two properties in which Beryllium redades aluminium. (2 marks)

(b) Lithium is a very small ion as compared tostamn but in agueous solutions,
caesium has a high electrical conductivity thimudm. Briefly explain. (2 marks)



(c) Briefly explain what is meant by éﬁybridization. (2 ¥2 marks)

END
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