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SUBJECT : CHEII{ISTRY ilI

: 3 IIOURS

This paper consists of THREE Sections A, B and C.
Answer ALt the questions in section A. (SS marks)
Answer ?IIREE questions in section B. (3O *"rt"1
Answer only ONE question in section C. (IS marks)
Calculators may be used.
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Section A: Answer all questions

i.. a) Name two ffies of hardness of water.
b) i) Give the causes of hardness of water.

(55 marks)

ii) Briefly expiain how one, of the types of hardness can be removed-

2. Methane burns in oxygen to grve carbon dioxide and water vapour only"

B

a) Write a balanced equation for this reaction.
b) CaJeulate tlee volume of o:<ygen needed for the complete combustion of 100cm3 of

methane. (A1l voiumes of gases were measured at the same temperature and
pressure)

Thc following techniques are used for the separation of mixtures: evaporation,
chromatography, filtiation, fractionai distillation arrd sub[mation. Which of these
is the m.ost suitable technique for obtaining?

aj Sodi.um chloride from a solution of sodium ctrloride?
b) Ammonium chloride from a white powder composed of ammonium chloride and

sodium chloride?
ci Smaii pieces of metal from the engine oil of a car?
d) The different pigments from an extract of flower peta-ls?

4." Calculate tle number of water molecules in 9009 of water (HrO)"
(Relative atomic masses: H = 1, O = 16, Avogadro's number = 6.OX L023 per rnole).

5. Sodium is manufactured by the electrolysis of molten sodium chloride containing
" ca-lcium chloride in the Downs celi.

a) Why is calcium chloride added?
b) i) I'iame the product at the anode.

ii) Write an equ"ation showing the discharge at tlre anode.

6. In an experiment cc,ncerning the displacement of one meta-l from an aqueous solution
of salt by anotJ:er metal, the results were tabulated as follows:

Solution Metal A Metal B Metal e MetaL D
Solution of salt A w Reaction x
Solufion of salt B Reaction Reaction ReacLion

Soiudon of salt C No reaction No reaction Y

Soluti.on of sait D Reaction No reaclion Z

The table shows whether or not a reaction occurs between a. meta-l and a solution of
another metal salt.

(1

J,

(2 markg

(1 mar
(1 maq
(L mar

(4 mzg
(4 mar

,i:'frl

a.) Arrange the metals in order of reactivity giving the most reactive one first"
ii) State wheiher a rea.ction will Lrte placu in t-hc spaces labclcd W, X, Y andZ:"

7. Classify solutions A, B and C.

Solution pH value
A 7

B 3

C 10

Q. a) Which'method can be used to separate the cornpounds of air?
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;,.b) What is meant.by air pollution?

,,,c),Nqme two sourc; 
"i 

;;;rr;;""^
i:il_fh:,_i.s the cause of inertness of nitrogcn?

l,q ff-?l'::i_::""uo''.11c*r 
+ 3HzG) o 2IwH,,', takes prace during Haber process.

,,, iive the optimum conditions usedL th" pri""""i (temperatures, pressure, catatyst) f"; rhi;;;;;

(1 marl
(2 rr.'ark:

{1" narlrr

(? marksJ

(1 rn&i<
(1 rnarkj
(L mark)

I ,cJ,what feature of,the catalyst in (b) makes it efficient?\ _, _____Yv 
^ 

I v.uvt\

10; a) Give one example of (i) a reaction which shows effervescence.
tr-r, arl trxolnermr(. rerr.fr^h

bJCompleterhefrrr"*#J;T""#*:rmicreaction'
i) SO, r"HzO

ii) Na + 1119 -__+
L L' a) wnte a:l equation for the reaction tl:at takes place when hydrogen reacts withcopper [I] oxide. - - r-'

t,t',, bl.l).ftate vrhich of the species is a reducing agent. Give a reason for your a,swer"

!?. 9r:" three means of pr"o".rUng the rusting of iron.
13. Write the formula of:

(a) Ammonium phosphate
(b) Potassium chloride
(c) Pentanol

, (dl Butane

ff -a.r.i
(2 marks,)
(1 markJ

(3 marksJ

74i An organic compound contains 4a% by mass of carbon , r3.gohhydrogen and46"2% nitrogen. 
*rqee va u

I ,) Calculate tJre empirical formula of tJ.e compound. . -b) If the reiative molecular mass of the co*pou.,.d is 60, determinefs molecuiar 
(2 marlrs)

formuia. (Relative atomic masses: C = i:, = l, n = l) , 
,, *^_r-,,

ucmasses:c=12,H=1,n=1) )

(lmark)
ffi rt *,; ";. exampre of: (a) A weak erectrolyre

*,1r.,, (b) A non-electro\rre
#;-. (c) A conductor.
dlii' *t**ro B: Answer any Tr{REE questions. (3o nearks} 

(3 marks)

''u' lH*HTH*:*;f**:*:;;;;;"ns or ethanoic acid study the chart "
ti

SubstanceA
+ Hydrogen

Add
sodiuo

Add

Add PC

Add NaOI{
Add
&haaot/H

+}lzO
I
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i) Write the structuraf or molecular formula o-f ethanoig ac-id,

ii) Write an equation to show how ethanoic acid reacts with sodium. carbonate.

iii) Give the formula of substances A, B, C, D and E.

b) Name one natural polymer and give its monomers.
c) Write the strucfural formula of ethane.

17. Answer the following questions about the extraction of iron. (no diagrams are required) , ':,i
.. . .l::11

a) Give the name and formula of one mineral from which iron is extracted"

b) Explain how carbon monoxide is formed in the blast furnace-
' c) Write the equation for flee reaction by which iron is formed in the furnace from6 its ore"

d) Name two impurities likety to be present i:r the "Pig iron'formed in the blast
furnace.

e) trxpiain ciearly why limestone {ca-icium carbonate) is used in ttre btrast furnace"

18" Sulpiruric acid is manufactured by converting sulphur dioxide to sulphur trioxide
a1d dissolving this in 95-98 per cenf. suiphuric acid, whilst adding an appropnate

"' 
amount of water.

a) l{ow is Lhe suiphur dioxide obtained? (2 different methods)

b) i) Name one catalyst commonly used in this process.
ii) Name another catalyst not commonly used and explain why.

c) Why is sulphur trioxide not dissolved in water directiy?
d) Give two uses of sulphuric acid.

. e) Compiete the following equations:

" (i) H2SO4 + NaCl

{il) Zn + H2SOa12q; 
------}

19. What volume of O.lM sodium hydroxide solution:
a) Contains O.0025 mol of sodium hydroxide?
Ir}NeutraIizes25cm,of0.05Msuiphurr1cacidso1uLion?
c) Reacts exactly with 0.5 mol of hydrochloric acid? f,:

(Relative atomic mass: Na= 23,H = 1, A = L6,S = 32, Cl = 35-5)

{1

(L maqk}'il
(2 n::ar}sl:11i:

(2 rnarks)

(3 marffifi

(3 markslr'.,r:i|

I

24. a) Write down the eiectronic configuration of chlorine-
(Atomic number of chlorine = 17)

b) Expiain why chl.orine forms an ion Cl-.
c) Write the symboi for the magnesium ion" fAtomic number of magnesium = 12]

d,; Write the formula and the name for the compound formed wherr these two
elements combine"

e) Wouid you expect this compound to have a high or low melting point? Give a
reason.

f) Indicate whether the bonding ul the courpuuucl will be ionic or covalent.

Give a reason for your anstvver" (Atomic number: Mg= 12, CI= L7).

{2 markJf

(L mark);i.q
(2 marks),',il

{4 markC

(1 ma
(2 marks),
(1 mark):

(2 n:arks)

(2 rnarks) ,',1
' 'iil

(2 marksfi
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SECTION C: Answer only one guestion" (I"5 marks)

2I. In an experiment to determure the volume of hydrogen produced when magnesium powder

reacts with dilute hydrochlorio acid, the volurne of hydrogen produced was measured at

Tirne (seconds) 0 ( 10 2A 30 4A 50 60

Volume of Hz (cm") o 32 <., 78 93 95 95 95

different intervals of time. The following results were obtained'



rt

fi:,:l [nte down the equation,forthe reaction"
b) Suggest three ways of speeding up this reacfion.

:i ;tlr- 1sr:ph orvolume iru,;il;ir"l:*;) versus time (x_axis).'d) why is the voiurne of H2 constant in the ralt th... resurts?eJ why is the volume of H2 = 0 cms when the time = o".""ra"a
0 Suggest one use of hyd.rogen g?.s:

22' with the help of equations where possible, state the chemical test that would beused to distinguish each pair of tlie foiiowing 
"ru"t*ces and state the observationin each case.

{af Fe2*6d md Cuz*1r4

(b) CzH4@ and C2H66r1

{c) CsH6rzlp and CrHs0H (I)

E}TD

CIIEIIIISTRY III 2OOS

SECTION A

Aaswer to question L.

3) Temporar5r hardness, permanent hardness
b) i) TernporaTt hardndss 

-> 
caused by the presence of caicium(or magnesium)hydrogen carbonate dissolves in water.

Permar:ent hardness 
-> caused by the presence of calcium and magnesiumchloride and sulphate (Ca2* and Mgr* ions)

ii) Temporary h.ardness: _ BoiI water
- Distillation

or both temporar;r rr*r:*flint harciness,

)','

- Add sodium 
"rrUorrrt, to precipitate calciurn

and magnesium carbonate

(1 mark
(3 marks

(8 marks)
(1 mark

(1 marrk)
(L mark)

1e *"rt";

Ausqler to questionZ
a) CH+g1 + 2ozb) --> cozrr, + 2Hzog1

b) 1 Vol of CH+ ----> Z Vol of Oz
' 100cm" of CH+ 

-> 2xl10 = 2o0cm" of O.

Answer to question 4.
II2O=(2x1)+16=19

Number of moles of watcr = # = ,A.

[*-mole -> 
6.0 x 7025 molecules

50 moles _-+ 6.O 1023 x S0

= 3"O x 102s molecules
]::
t,, :

Answer to questio, g.

a) Evaporation

bj Subiimation

c) Filtration

4) Chromatographv.
Answer to question 5.
a) To lower the melting point of NaCi.

b) i) Chrorine

Li) 2C1- - 2e -> Clz

,iri i :,

'irr,
t; ll

*u l.' r:: ' ;
t:,: n ! ':
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A:rswer to question 7"

A-neutral irlli
' ';'jr:tji

B - Acidic :.i

A-.nswer to question 6"

a) C>A>D>8.
b) W=noreaction
'X-noreaction

G

Y = no reaction

Z = reactiott
Answer to questioa 8.
a) Fractional <iistillation

b) Placing/puttrng harmfi:l substanccs in thc
' atmosph ere f atr"

a-1 - Incomplctc combustion of woodf charcoa-l or
fossil fuels to give carbon monoxide.

- Buming of coai which contains sulphur or
oxides of nitrogen from exhaust fumes of cars.

Answer to question 9"

a) Strong triple bonds/strong covalent .

bond.

b) 450 - 500"c

20O - 50drn

Iron - cataJ.yst

ci Finely dividedlpowderf grater surface ,,,;

Answer to question 1O"

g) i) Com bu s tion /ne utr aJizatton / rnetal with an
acid.

b) i) SOz + HzA ----> H,SO3

ii) Na + HzO 
--> 

2NaOH + Hz

Azrswer to question 11"

a) CuO + H. -+ Cu + HzO ''
b) i) Hydrogen is the reducing agent ' .i,,

bicauie it removes orrygi., fro* 
"oppt(iI) oxide"

ii) Copper (II) oxide.

Arrswer to question L2.

, Oilinglgreasing

- Painting

- GaJvanizing

Answer to question L4"

a) C H N

o 4q 73.3- 4!Z
1.2 1. L4

3.33 13"3 3.33

741
Hence: CH"N

b) (cH4N)n = 60

{12+Lx4+14)n=60
30n = 60

p.=9=2.
30

MF=(CH4N)2=C2HgN2

A:nsrper to question L5"

:i; Weatr acid/weak trase/water e.g" CH3CQOH

b) Petrol/ ethanol/sugar solution/water.

c) Any metal/graphite

(weak acid), NH31ro;(weak hnse)

Answer to question

a) (NH+)g PO+

b) KC1O3

d) c4H8H ?

13.
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:J { i; cH3cooH.
I,l Ut 2CH3COOH + NazCO3 

-)2CH3COONa 
+ COz + HzO.

I iiit A - CH-C-ONa or CHgCOONa

I B - cH3-c-ci or cH3cooNa 
II C - CH3-C-ONa or CH3COONa 
I

D - CH3-C-O-CHzCH3 or CH3COOCzHs 
I

E - Ci{3- CHz_OH or C3H5OH I
.At-t**l-J^ 

- l

b) Polymer-ffi
Monomer - Amino acid
Or starch(polymer) --+ glucosr

c) CH5-CH z-CH zcu2crr.-r';r:;-,
CsHfi

t'j

i.
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a) 2,

b) To
gai

fix

i)',Me,

Ar:

,.___ -- alusnLrqJr.Il l r o

a) iron oxide/Haematite 
{Fe2O3)

Alternatively : magnetite (Fe3Oa), FeCO3
b) Coke carbon. burns in pre_heated air.

CO, reacts with hot coke (CO2 + C __* 2COrulnswer to q,r." --
L)- Burning sulphur:

s(r) * oz1gl -> sozG)
.-

- Ijurning /roasting iron pyrites/any metal,Su1phate

4FeSz + HOz 
->2FeOs 

+ gSOz

,i) Vanadum pentoxi de / y 20 g

ii) Flatinum is not commonly used.
Because it is expensive and easily poisoned.

swer to questi

).OA2S =0.1x Y
10a0

. _ o.oo?s xrooo
0.1

= 25cm3 p"A25.dma)

NaOH + HzSO+ __> Na2S A+ + 2HzO
(HzSo4)= 0.5x jft =g.OatZS

INaOH) = Z x0.001ZS = 0.0025

=_OO2.Idm" 
g{29!im"

qertoquestioffi
8,7 or 2 : 8 :7 or diagram
attain the nobie.gas structure of argon by In of an electron so that it is stable. br to- i
the outer shell so that it becomes stabie. I

I

I 
c) Fero, +

I d) Sulphur
I

I 
e) Cacos d

j c"co, -

I

")R.".tt""
d) - Manufa

- Used as

- Used as

e) i) H2SO, +

H2SO, +

ii) Zn + H,:

c) NaOH + H(

O.5 mol H(
V x 0.1= C

V=5=Sc

d) MgCi, 
->I\l

e) High melting

Giant ionic s
between ions

f) Ionic € mr
non-metal atc
and a non-me

3Co --> 2Fe + scb;----
'/phosphorous/ silicon, carbon
ecomposes at high temperature

-

withwate.too@-'
cture of fertilizers

acid for cars/automobiie batteries
catalyst

2NaCl 
-+ 2HCl+ Na2SO, r

NaCl -> HCi + NaHSO+

JO+("q) 
-> 

HCi + NaIISO+

.j.

/

)I = 0.5 mol NaOH

.5

m" or 50o0cms

lagnesium chloride.
point.

tructure -> strong attraction
or strong electrovalent bonci"

:tal atoms donate electrons to
,ms or a bond between a metai
tal"

,,:l':
i,r;i : :

rtf
'i;' I
..:t i. :

tlifi..:..
;l:,, :
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SECTION C:

Answer to question 2L"

a) MEfrl + 2HCl6r1-+ MgClz6r'1+Hgy

b) - By shaking/ stin the mixture
' - Heat (increasing temPerature)o 

- I..".""sing tJee concentration of the reactant

c) A graph of volume of H2 versus time:

1, fi

d) Because the reaction is over

e) Because the reaction has not yet started"

f) Hydrogen is used: - As a fuel

* Time (seconds)

-* Volume of H2 {cmu

c) Add Na metaL

' CsEtz---> No change

" C2H5OH --> effervescence as Ftr2 is-

evolved.

2CzHsOH + 2Na-> 2C2H5ONa + H,

Accept : aLternatives e.g use of PCtrs

- With CzHsOH, an effervescence, HCI gas is
produced.

- With C5He,no observable change '

I

t

i
..:
9r(t

"t() l

.,[]

ifi

2J

lrr
i

i.l k'

I .l

- To manufacture fats/Nlatgarine
- To fril balloons

Answer to question 22.

a) Add NaOH/NH3 to each solution up to
excess

, Fe'*, A green precipitate insoluble in excess

. ffer* + 2OH- ---+ Fe (OH),

Cu'*', a blue precipitate insoluble in excess"

CLr'" + zAH- --> Cr:(OH)2

N.B : If NHqa4 is used

With Cu'", a deep blue soluLiorr is obsvrved
. in excess NH31ro1

I

b) Mix with bromine water/aqueous bromine in
the absence of light.
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