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rated by fractional distillation. One of the
Crude oil is a mixture of hydrocarbons which ar¢ SICP:‘m o
. 1 eleve
components obtained contains an alkane A, with
(1 mark)

rbon atoms-

(a)  Write the molecular formula of A.
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(b)  Pentane can be obtained from compound A as shown.

A — Pentane + B

() Give the name of this conversion process. (1 mark)
(ii)  State the conditions used in this process. (1 mark)
(iii)  Give the name of compound B.
(1 mark)
(¢)  Draw and name two isomers of pentane,
(4 marks)
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(d)

(e)

(f)

910107

Isomer 2

Structure Name

....................
.................................................................................................................
.........................
.....................................................................................................................
........................................................................................................................................
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............................................................................................................
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.................................................................................................................

.............................
.................................................................................................................

pollution. Write an equation to

Incomplete combustion of pentanc may result in air
(1 mark)

illustrate this combustion.

..............................................................................................................................................

..............................................................................................................................................

¢ in natural gas is

in natural gas is methane. Describe how methan
(2 marks)

The main component
formed.

..............................................................................................................................................
..............................................................................................................................................

...........................................................................................................................................

methane can be prepared from salts of alkanoic acids. Describe how

In the laboratory,
methane is prepared from sodium ethanoate. (2 marks)
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2.

(a)

(b)

‘ ic equilibrium .
(i)  State what is meant by the term dynamic €4

Dichromate(V1) ions are orange in colour while chromate(VI) ions are yellow.

(i)
Consider the following equilibrium.
Cr,0,%~ (aq) + 20H - (aq) = 2CrO~(aq) + H,0O(1)

State and explain the observation that will be made if sulphuric(VI) acid is added
to the mixture. (2 marks)

4NH,(g) + 50L(p) = 4NO(g) + 6H,0(g) ; AH= — 909 kJmo]-!

The reaction is carried out at 2
pressure of 10 atmospheres
and a temperay,
re of 900°C

(1) Other than nitric(V) acid, name another prodyct that is formed
: (1 mark)
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I

\ i Cearilibrivm i the reaction is carried
(i) State and explain the eflecton the position of equilibrivm if the rencin {

out:
50 2 marks)
1. at 10 atmospheres pressure and 4507C (

11. at 900 °C and 20 atmospheres pressurce,
III.  in the absence of a catalyst.

(c)  State and explain the effect on the rate of the rcaction if the reaction is carried out at 10
atmospheres and 450°C. (2 marks) ~
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6

of nitrogen(1) oxide.
nia cach day to produce 160 kg i

‘ 0Q y ammo .
(d)  Afactory uses 190 kg ofaih f nitrogen(11) oxide.

Calculate the percentage yield
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3. (@) One of the ores of iron is haematite, Fe,0,. Give the name and formula of two other ores
of iron. (2 marks)

Name Formula

(ii)

..........................
........................................
..............................
...................................

(b)  Inacertain factory, iron is extracted from the haematite ore using the blast furnace as

shown in Figure 1. The other raw materials ar '
OV _ . e coke, limest i i
boiling points of iron are 1535 °C and 3000°C, respectively oneandair. The ek 2

\ / Waste gases

Steel plating

Fire brick lining 11

1
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vea

_ o : in region IL Gi
(i)  State how the temperature in region I compares with that in region (1 mark)

reason.

.....................................................................
.......................................................................

.................................
...............................................................

(ii)  The main reducing agent in the furnace is carbon(1I) oxide formed by the
reaction:

CO,(g) ~ C(s) — 2CO(g)

Write two equations to show how carbon(IV) oxide is formed in the furnace.

(2 marks)
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i > > e of impurities.
he blast furnace s brittle due to presenc p

(vi)  Theron produced in ¢
v in this iron (1 mark)
L Name the main impurity in this ron.
S e B | mar
Il State one use of this iron. ( k)
(Vit) - Recyeling is one method used to reduce production costs. State and explain the
(2 marks)

by products that can be recycled in this factory.
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4. Table 1 shows the el
S cment i S
that follow. * 1 period 3 of the periodic table, Study it and answer the questi
stions

Table 1

(b)  The Products of th
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(e)

1 a ol x : . . L 1 S
(c)  Identify the element with the highest electrical conductivity. Give a reason. (2 marks)
(d)  Describe an experiment that can be used to illustrate the variations in reaction of sodium,

magnesium and aluminium with water. (3 marks)
State and explain the differences in the melting points of:
(1) chlorine and argon. (2 marks)
................................................................................................................................... ;:-l
(i)  magnesium oxide and silicon(IV) oxide. (2 marks)
o
By
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|s for some halfcells.

- >ntia
Table 2 gives standard reduction potent

Table 2
[—Half cell
I
11
111
v Pb?* (aq) + 2¢ — Pb(s)
\% I,(ag) +2¢ — 21" (aq) ’ 054 1

(a)  State the standard conditions of an electrochemical cell.

...............................................................................
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cells Il and 1y
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F gure 2 b fabelhng the parts of the cells indi ted A
1 4
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(it) - Write an equation for the cell reaction and calculate the e.m.f. of the cell.

Equation (1 mark)

LR R P .
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(i)  The §alt bridge he-lps in completing the circuit. Explain why a saturated
solution of potassium chloride is not suitable for use in the salt bridge in this

electrochemical cell.
(1 mark)

......................................................
..............................................................

................................................................................

(¢c)  State why it is not possible to construct a similar electrochemical cell using half-cells II
and III. (1 mark)
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.......................................................................
........................................................
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(d)

(e)

12

odide is added to

assium i
_ . . 1 aqueous potassium
State and explain the observations made when aqueous | (2 marks)

aqueous iron(I11) sulphate.
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Acidified potassium dichromate(VI) and acidified potassium manga.nz'll‘c‘(d\/”) mz‘l.y
be used in determining concentration of Fe?' ions in a S?IHPIC- lraudl.ﬁ(' potassm.m.
dichromate(VI) is used, an indicator is added to determine the end point but for acidified

potassium manganate(VII), no indicator is added.

(i) Explain why it is not necessary to use an indicator when acidified potassium
manganate(VII) is used. (1 mark)

..............................................................
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................................................................

(i)  An alloy containing iron was dissolved in an acid and the total volume made
up to 250 crp3. 25.0 cm’ of this solution required 18.0 cm? 0f 0.15 M acidified
potassium dichromate(VI) to react completely. The equation for the reaction is:

Cr,0,% (aq) + 6Fe2*(aq) + 14H"(aq) — 2Cr’*(aq) + 6Fe’**(aq) + 7H O(l)
2

Calculate the mass of iron in the alloy (Fe = 56.0) (3
.0). marks)
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13

Pt ) e 21! ions. is said to be hard
6 (@ Water containing hydrogen carbonate, H( 0, , and calcium Ca®' ions, is said t
water.

: . : . o o R R I mark)
(1) Describe one way in which HC O, 1ons get into river water. (1 me
(i) Explain the disadvantage of using this type of water in boilers.

.....................................
..............................................................................................

...................................................................................................................................

(b)  Analysis of a river water sample showed the presence of the following ions:
Ca’*, Na’, Cl -, NO;".

(i) Name the type of water hardness present in the sample. (1 mark)
(1))  Describe one precipitation method that can be used to soften the water. (2 marks)
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.....................
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The water sample was p

14

in as s in Figure 3.
assed through a resin ds shown in Fig

— —— 1  Watcrsample

Resin, RNH, OH

Treated water

Il.  Complete treatmen
tof the water samp)] i
. _ ere ing i
another resin. Give the formula ofthiz resiqmred passing it through

n.
(1 mark)

I Explain why a river
' . MVer water sample that hag b
still require boiling to make it safe for drink?:; i using resins may

(2 marks)
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Compound C was used to prepare a potassium soap.

(c)
0
CH,— O — C — CH,(CH,);CH,
0
CH — O — C — CH,(CH,),;CH,
| 0
CH,— O — C — CH,(CH,) ;CH,
Compound C
(1) Give the formula of the potassium soap obtained. (1 mark)
(i) State one difference in the properties of potassium and sodium soaps. (1 mark)
(d) A soapless detergent has the formula
CH.(CH.)..CH.OSO.Na
‘f\ th reference to this formula. identifv the hvdrophobic and the hvdrophilic parts of the
vdrophobic (1 mark)
i (1 mark)
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