SECTION A: !
Answer THREE questions from this section
(02 marks) !

cient.
Explain what is meant by the term partition coeffi

o rmi tition cocfficient of phenol
(b)  Describe an experiment used to determine par 7 i

¢ partition law is valid. (02 ma;ks)
re shaken with 50 c¢cm’ of

between water and methyl benzenc,
(c)  State four conditions under which th

i i ¢
(d) 50 cm® of 1.5M aqueous ammonia solution w LR Len Wie
trichloromethanc and the mixture lefl 1o settle to attain cquilibrium at 200K,

At equilibrium, 20cm’ of trichloromethane layer required .2‘3.0 em’ of ‘0.0SM‘
hydro chloric aciqd for ncutralization, Calculate the partition cocfficient of
ammonia between water yng trichloromethane at 200K, (3. 2 marks)

(® 15 g of an impure ore of zinc was dissolved in cxcess ammonia and (he
resultant solution shaken with trichloromethane and mixture lefl to scttle tc; i
attain equilibrium, Ay cquilibrium, 50 ¢m’ ol the organic layer required 30cm |
of 0.062M hydrochloric ycjqg for neutralization which 20 cm’ of the aqueous |
layer required 40cm’ of 0,5M hydrochloric acid for neutralization using '
methyl orange ag indicator, The partition cocfficient of ammonia belween
water and trichloromethane s 25.0 at 20°C and | mole of zine complexes 4

moles of ammonia (Zn(NH;)3+ Calculate: .‘

(i) Concentration of ammonia in trihloromethane in moldm”, ali,marks)
(i) Concentration of free ammonia jn aqueous layer jn moldm™, (}'A.marks)
(iii) Concentration of complexed ammonig jp aqueous layer in moldm?,

(04 marks)

(iv) Perccntagc purity of the zinc ore. (Zn = 65)

An organjc compound Q contains 40 carbon, 6,679 hydrogen, the rest beiﬁg
Oxygen,

(@  Determine the simplest formula of Q, (C=12,H= 1, 0=1¢), (03 marks)
b A solution of 28,1 45g of Q in 250g of water had a frcezing point of -349°C.

(i) Determine the molecular formyjar of Qif Cryoscopic constant K; of water js

1.86°C mol! per kg™, (3 % marks)
(i)  Write Structural formuy|ge and IUPAC names of all possible isomers of Q
(02 marks)
(€)  When sodium hydrogen carbonate wyg added to Q (here was no observable
Change
() Name Q ( Y2 mark)
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@ ) -
Write cua: (1 ¥» mark)
alkall Quation for the reaction hetween Q and water in presence of
) O catalyst and hegy, (%2 mark)
u :
In¢ a mechanism for the reaction in (d) (i). (02 marks) «

(®)  Namey
e roQe |
Process in (d) and state one practical application of it. (01 mark)

CH(CH;),

M a - :
(i) By means of ¢quations only show how @ can be formed from

S05 N,

. Ethyne. e (04 marks)
() State one practical application of the reactions in (f) (i) and one

, ) advantage and disadvantage of the product. (02 marks)
@) U) Name the major ore from which copper is extracted. (Y2 mark)
() Describe how copper is extracted from the orc you have named in (a)
above. (06 marks)

(b)  Describe the reaction of copper with acids. (Include equations for the

reaction). (08 marks)
(c) State what is observed and in each case explain your observation when;

(1)  Dilute sulphuric acid is added to copper (I) oxide. (2 Y2 marks)

(i) Ammonia solution is added to a solution of copper (II) sulphate drop wise

until in excess. (03 marks) ‘

(a) Name areagent which is added to each of the following pairs of organic
compounds, give the same or similar observations in each case. State what is

observed and write equations for the reaction that takes place.
(i) CH;CH,C =CH and CH3CH = CHCH,

OH '
(ii) @/ and CHsCH,CH;OH (03 marks)
OH Hy _
(iii) @ and _ (05 marks)

shown in (a)(i) and (a) (ii'), name a
h case state what is observed and
(08 marks)

(04 marks)

(b)  For each of the pairs of organic compounds
reagent which is used to distinguish in eac
write equations for the reaction that takes place.

4
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SECTION B
Attempt TWO questions only
(02 marks)

&+ (a) State two Faradays laws of electrolysis. (02 ma
A current of 3A was passed for 20 minutes through a cell containing dilute

(b)
sulphuric acid. Calculate the volume of hydrogen produced at the cathode
(05 marks)

collected at 25°C and 120KNm™ (IF = 96500C).
The molarity of a sample of hydrochloric acid approximately 0.IM was

(©)
determined accurately by measuring the conductivity of the solution as 1.0M
sodium hydroxide solution was added to 50 cm’ of the acid and the results

shown in the table below:

Conductivity ':”"11".'1'_,5' 33 7 24 0TS T :
ot S S IS CORR R MO N O T
Valhe of IM| 1 | 2 | 3.1 A | 5 o e 1 T e
NeOH(en’) | | L '! ‘] &
(i) Plota graph of conductivity against volume of 1M sodium hydroxide added.
R (03 marks
(1) Caleulate the molarity of hydrochloric acid, (02 marks;

(4 2 marks)

(iii)  Explain the shape of your graph..
() 2.72g of anhydrous zinc chloride was dissolved in water to make one litre of
solution with distilled water. The conductivity of the solution was found to be
5175 x 10° 07 em™ at 25°C. Determine the molar ionic conductivity of

hloride ions. (molar conductivity of zinc ions is 1060 ' em2mol=1 75 —

64.5,Cl = 35.5). (3 %2 marks)
6 The atomic numbers and boiling noj i
g points of some of period 3 e] i :
B : . . lt:mcnts 1s shown below:
[ Atomic number | 15 16 17 ?sr
Boiling  point 500 5
oo J 550 4 400 0

@ (i) Plota graph of boiling point against atomic number of the elements.
(1 %2 marks)

(i) Explain the shape of your graph, (3 % marks)
b Descri ‘
» h)’(j:or:i);c e reeclicn o 1 hosphorus, sulphur and chlorine with sodium
. (5 Y2 marks)
4
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()
(1)

(d)
@)

®

(2

Explain the following observations;

(@

(b)

(©)
(d)
(e)

0

(a)

(i)

Durin
£ extracti s
tion of aluminium from Baxite; (he ore is first ronsted crushed

into powde ’ i
r and digested with hot concentrated sodium hydroxide and filered:

State why:
( 2 mark)

( Y2 mark)

The ore is roasted

Digested with sodium hydroxide and filtered.

Write equation(s) for the reaction(s) in () (ii). (0! mark)
ned from the product of the

Briefly describe how pure aluminium can be obtai
[f< 1/, marks)

reaction in (c) (ii).

()  Write cquations for the reactions between aluminium and rimangancse
tetra oxide. (Y mark)
(‘A mark)

(i) Name the process in (6 ().

inium chloride can be

Write equation to show how pure anhydrous alum
(% mark)

prepared.

otassium dichromate (VD)

When a solution of sulphur dioxide is added to P
(02 marks)

solution, orange solution turns 10 colourless.

gen chloride is

om temperature \_vhilc hydro
: = s (03 marks)

Hydrogen fluoride is liquid at 10
gas at room temperature. ' -

An aqueous solution ofchromium (111) chloride turns blue litmus paper to red.
| ' 2% marks)

Tin (1) chloride.is polar while boron trichloride is non= polar. (05 marks)
¢ acid. (05 marks) -

Methanoic acid is a stronger acid than ethanoi

When a limited amount of chlorine is bubbled through sodium thiosulphate
2% marks)

solution, 2 yellow solid is depositcd.

ationof 2,3 - dibromobutant, 50@ of but = 2 — enc gas

In the laboratory prepar

was passed through 80g of liquid bromine covered by @ layer of tetrd
chloromethane. ' '

State what was observed. (1% marks)
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. 1) SU l~ ]
on for the reaction that ook pluce and g Bgest me
N Write aquati
(N ‘

DNchiovn

", 4 ] |‘. (] t.
i) Assuming that all the bromine nncll
mr Ay ) e
| %= dibromobutane that was formed,

chanigm, for the

(34 Marks)
d with the alkenc, caleulate (h, Mass of 3,

(4% marks)

V) I the actual mass of2, 3 - dibromo butane wag 43.2g, Calculate the pcrccntage
(V) "'I"{’"i"n.r"a 3 = dibromobutane from the reaction, (C=2, H=q, Br=80), 01 mark)
») :\.‘— dit:r;;mo cthane wyg heated wig, eXcess alcoholjo aqueo

hvdroxide solution,

US potassiym
@ VW equation for the reaction ang Suggest mech

anism for the eaction,
(05 Marks)
(€} By means of words only, show how the product in (b) can be converted o
Propanope.

(4 4% Mmarks)

END
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