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(b) The diagram belm@@&aresents an arrangement for a large scale manufacture of ethanol for
domestic consumption.

Ny
(ox
RO
S
BN Coolant (water)
Q/QQ’\QQ Condenser —— *3—:“;-%%‘_:,/
i-@ > Distillated T .
2 § (Ethanol) =
N =
e KX
oS
N\
LN
O A
< N
(1) Name the process by which ethanol is obtained from the crude oil. (1mk)
(i1) Suggest two reasons why water is a coolant in this process. (2mks)
(ii1) Why is it possible to separate ethanol from the mixture by this process. (1mk)

(c) (1) Describe how the mixture of Ammonium chloride, sodium chloride and lead II chloride can be
separated if all the components of the mixture are to be recovered. (3mks)

(i1) The following process shows how Nitrogen and Oxygen can be obtained from air.

Filter Air KOH,q) and Nitrogen and Oxygen mixture
—_— >
Anhydrous
Calcium chloride

Liquid Air

B
Nitrogen Oxygen
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L Name the processes S vg
A AN (Imk)
\6
B Q@ (Imk)
II. What is the purp&R of
Potassium }éydj‘g@de solution KOH (4q) in the process. (1mk)
----------------- (J-.--.--..-..--.--.--..--.--.--..-..--.--.--..--.--.--..-..--.--.--..--.--.--..-..--.--.--..-
....... O e
Ql;}mc?r@is Calcium Chloride solid. (1mk)
RV e
&S
\L. ...\, .............................................................................................................
2® § (a) Give the names of the following compounds.
&Q,\\Q ................................................................................................................
%i N (i) CH;CH,COOH (1mk)
< -
o S PPN
QA\CJ

(b) Study the information in the table below and answer the questions that follow.

No. of carbon atoms per molecule Relative molecular mass of
hydrogen
2 28
3 42
4 56
(i) Write the general formula of the hydrocarbons in the table. (1mk)
(i1) Predict the relative molecular mass of the hydrocarbon with 5 carbon atoms (1mk)

formula. (2mks)

(c) Study the scheme given below and answer questions that follow.

C,H5COONa
Step IV heat
Step 1
< CH = CH C,H;
Step 11
CH, =CHCl

Step 111

{CH, =CHCH
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(i) Name the reagent used ig vg
StepL..coevninnnns. %Qf(\ ........................................................ (1mk)
Step I............ Qe (1mk)
Q’b’
Step II1 ...... PP (1mk)
)
(i1) Write&g equation for complete combustion of CH=CH. (1mk)
O
2O
NN
&P
@% xplain one disadvantage of the continued use of items in step III. (1mk)
T o
® §
A s
NN
N 3 (a) The diagram below represents the extraction of sulphur by the frasch process.
O A
< N
f"\___: A
( [ —8B
(] —=C
Ground IR Level
(1) Identify and state the use of the substances that pass through tubes A and C. (2mks)
A
G
(i) Rhombic and monoclinic are Allotropes of sulphur. They are inter convertible as shown below.
96 C
Rhombic = Monoclinic
I. What does the temperature 96°C represent. (1mk)
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(b) The following scheme repr@ﬁglts the steps followed in the contact process, study it and answer
the questions which fol\lgw.

<
&
& Solid A Air
& l
S
2O
Q]A ,Z;Zr
S
< & .
& N SO; and Air
N h 4
k@‘?J\@s Purifier
<\
@ K SO; and Air
@ \()\\ A 4
Conc. H,SOq, ;
((O\ BN Drier
$H
Dry SO; and Air
Absorption |, Compressor 4—\&3%%
Tower A
Oleum l
ll)iluter Catalytic chamber
Conc. H,SO4
(i) Name three possible identities of solid A. (1mk)
(i1) Name two impurities removed by the purifier (1mk)
111 y 1S 1t necessary to remove impurities. m
(iii) Why is i . . (1mk)

(c) The following chemical equation shows a reaction taking place in the catalytic chamber/converter.

28055+ Oy = 2803 () D H°= -197kjmol
(i) How would the following factors affect the production of sulphur (IV) oxide.
I Increase in temperature. (1mk)
I Decrease in pressure (1mk)
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(i) Name the catalyst which 8 commonly used in this process and why? (1mk)
.......................... F LR TR TPRRS
()
(iii) State and expla'g&e environmental effect of sulphur (IV) oxide in the atmosphere. (2mks)
................. PP
S
............. Q%o&

4. The grid$elow represents part of the periodic table. Study it and answer the questions that follow.

3
o
N
A
\L_@Q/:\O% K
& § B |D G I
SN
@ \Q‘ L
I F H
QO\ é\ C E J
$H
(a) (1) Which letter represents an element that is least reactive. (1mk)
(i1) Why are elements D and E referred to as alkali earth metals (1mk)
(b) How does the atomic radius of F and H compare? (2mks)
(c) Select two letters representing a pair of elements that would react most explosively (2mks)
(d) Write an equation showing how D forms its ions. (1mk)

(e) Write the formulae of
(i) Bromide of D (72 mk)

(i1) Sulphate of C ( 2 mk)

(f) What type of bonding exists between

(i) Eand I (2 mk)

(i) GandJ ( 2 mk)

(g) Explain why the melting point of J is higher than that of I. (1mk)
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(h) The 1%, 2" and 3™ ioni@\lon energies in KJ/mol of element B and C are given below.

Q’b’

Element

o o 1MLE

2 E

39LE

B

Q7O 520

7,300

9,500

C . oa |40

3,100

4,800

)] What\l@;ge\ 1™ ionization energy.
QZJ \). .......................................................................................................
2
@par‘[ from the decrease in energy levels, explain the difference between 1* and 2nd
Ionization energies.

<<*\

N (ii1) Calculate the amount of energy in KJ/mol for the process.
@ Cq Co +3e

5. The flow chart below illustrates the major steps in extraction of aluminium from bauxite.

Filter

A 4

Residue Q

Bauxite P

Soduim v
Hydroxide Solution R

B A(OH)s)

A 4

Electrolytic
Cell

A

Al 203(5)

(a) (1) Give the chemical formula of bauxite.

(i1) Write the equation for the reaction in chamber P.
(ii1) Write the formula of the main impurity in chamber Q.

(iv) Name and explain the process that takes place at B.

(c) Write an equation for the reaction taking place at :

chemistry 233/2
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i)Anode ¥ (1mrk)
N
\6
i1) Cathode Q@ (1mrk)
Q’b’
(d) Give two propertigy ghich make alluminium and its alloys suitable for making aircraft bodies.
QY0 (2mrks)
S
.\6\ O
6. Use @\s dard electrode potentials given below to answer the questions that follow:
&Q/ O@‘Q E'V
A g Fe —» Agy  +0.80
QAN Cug 26— Cus  +0.34
@K@\\Q‘ Pb* (o +2 —>  Pby  -0.13
AN
O\ ,\\, Zn2+(aq) +2¢ > Zn(s) -0.76
< N

(a) Select two half-cells which when combined give the lowest workable cell.(lowest e.m.f)  (1mk)

(b) Calculate the e.m.f of the cell formed by combining the two half-cells in (a) above. (1mk)
(c) (1) Select the strongest oxidizing agent. (72 mk)
(i1) Strongest reducing agent. ( 72 mk)

(d) A cell was set up using lead and zinc electrodes as shown below.

Zn Rod

Lead Rod

BpoCfies /

(Salt Bridge )

| — 1M Pb2+(aq)

(i) Write the half equation for the half-cell in which oxidation occurs. (1mk)
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(i1) Write the overall cell equatgnY.S\ (1mk)
S
=)
N
(iii) What is the role &%he salt bridge. (2mks)
X
................ 6.. NQ * ¢ ¢ oo oo oot ooossesseecsesssssessssssscscscscsccscsccececooeoestoeeseeeeesssssssssssssssss 000 b
L
........... Q.:..‘...............................................................................................
NN

(e) An iro@c%%@was electroplated using chromium. The chromium electrode and the iron cup was
thg@g’g&ﬂ)y cleaned and weighed before being dipped into the elcolyte.
&)
.. O
& }/ was it necessary to clean the metals before dipping them into the electrolyte. (1mk)

LN (i1) A current of 0.75 A was passed through the solution for one hour and four minutes. The mass of
Qz\g chromium deposited on the cup was 0.52g (1Faraday=96500C) Cr=52
I. Calculate the quantity of electricity. (1mk)

II. How many mole of chromium were deposited. (1mk)

III. Calculate the quantity of electricity to deposit one mole of chromium. (1mk)

IV. Calculate the number of Faradays required to deposit one mole of chromium and hence deduce
the charge of ion. (2mks)

7.(a) The curve below represents the change of concentration with time in a chemical reaction.

T
. T
Conc
M
Time (s)
(1) Which curve represents change in concentration for:
ReACtaNtS. ...o.ut i (2 mk)
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Products ..............ooeenll. 6v£\ .................................. ( 72 mk)
(i1) On the same axes sketch théb(c\urves of T and M for the catalysed reaction. (1mk)
(b) (1) Y grammes of a radio&c?lve isotope take 120 days to decay to 3.5 grammes. The half-life period
of the isotope is 20@3. Find the initial mass of the isotope. (2mks)
X
S
&S
S
2O
Q]A \),Z;Zr
T
B@low is a radioactive decay series starting from *'*__and ending at **°
@}‘3’) y g g
E WD Bi1 Pb
° . 83 82
QAN
&Q’\\Q‘ 214 Stepl 21° Step 1l 21 Step 111 21° 219 206
. %i < Bi T Pb Bi Po Pb
Qz\c} 83 > 51 82 83 82 84
L. Identify the particles emitted in Steps I and II.
Step I
Step I
II. Write the nuclear equation which takes place in step V. (1mk)

(c) (i) Sulphur burns in air to form sulphur I'V oxide. A simple energy level diagram for the reaction is
given below. Study it and answer the questions that follow.

/

Energy
Conten

2
Reaction path
(i) What do the following represent
DH i (1mk)
DH s (1mk)

(i1) Write an expression for DH3 in terms of DH; and DH,.(1mk)
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