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a) Identify X and Y:

X is: ...
Y is: ...""...

r b) Write an equation for the formation of hydrogen.

2" Nitrogen reacts with Hydrogen to produce ammonia as shown by the foliowing
equation: I,trz6) + HzG) = NHs(g + Heat
The sketch graph below shows the amount of ammonia produced at various
temperatures and pressures.
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Tempera{,ure

a) FIow does the amount of ammonia vary with temperature?
b) Hsw does the amount of ammonia va:y with pressure?
c) Suggest the catalyst for tl:.e reaction behveen nitrogen and hydrogen"

3. The table below shows an experiment carried out on an aqueous solution of salt A.' Study the table and answer the questions that follow.

SECTION A"

Hrater

Exoeriment ora satrt A Observation
Add diiute NaOH solution A white precipitate which doesn't dissolve in excess

Add aqueous ammonia A white precipitate insotruble in excess

Add driute HeL soiution A white precipitate tJ:at dissolves on boiling

(1 ma1$
(1 mark)i

{1 mar"kJi

,,.i
{L magk},.,,1,

(L ma{&)iii#
(1 ma

.i.t;i
i,.:l
,.:a

.:j'.!
_. i

"i) ii)

lu)

r#hat is the cadon in sait A?
Wnte a balanced equation for the reaetion in experiment (c) as shown in the
table above"
How would you obtain a dry 5ample of the precipitate in'experiment (a)?

(1 mark)
,',a,,..;

(1. maf.!"i)

12 m.arkb
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ij:4, T1're sinrple cliagrau -below 
shows how copper is purified.

ii?'i
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+

Iilccrro<Ic y

-*t
Elec-troly(e

State wj:ieh eleetrode is the anode.
Name the substance that is used as tire cathode.
Name the electrolyte used in tJle pro.*rr.
write an equation to show the reaction taking place at the cathode.

yri!- the formuia of the oxides of:4 Sulphur
iiJ Iron

b) State the trrne of bond that exists in the oxide of;iJ Sulphur: -'
ii] Iron:

The oxide of fuI
The chloride for M.
Nitride of M

.'i,,i

a)

bj
u,

d,}

(1 marft
(l magk
(1 marXr,
(tr. mar\

(L rnarir)
(1 mark)

matkJ
mark)

(r
(16' Dqv:r3;"fl?sffiT:l,5ii"i1_.ff",?.li 

of heated iead rr oxide, when the reacrion

frl,Y:l:-,: balanced equation of the reactron.b)"cu1",,.te the mass of th" r";fi;":"ff:x?o*i" masses are: pb = 2oz, o =7. Element nf h-I^*-^ --
(I mark)

16,H=l(Omarks)
fitr-i { bepnss to group III of the periodic tabte.

vz ^LL*LJ srEuLrons ooes M have in the outer shell?bi write the formula for: 
'vv rtr Lus uuLer sn 

.j (1 mzirk)

I The oxide of tuI ?
ii) The chloride for M. (r. mark)

(1 mark)iij) Nitride of M 
(L noarkJ: An oxide of X can be reduced by metal Q but not by metal R.a) show the order of reactivity oitr'" three metals 

"iu.ti.rg with the reast-reactive" gr *.1r.1:i Jitr'ff'r;, LT:[:,::: t**1*h*:xn *: :ruffi chl.ride 
"r a ;; rn ark)

: "":::::ij 
* *:,:":,* mass 42 contatns B'.rya"*;;;",:Jffffi:lll mark)

ru uJsrugell"al Calculate the empirical formula of X: {C = l2,H = I).b) Determine the molecular foniura orx. 
I = 1)' 

(B marksJ

ta catalyst. 
(2 rnarks)

' a) Name the catalyst that is used in the above preparation.bJ write a balanced equation for the reaction" 
Jaualron' 

{1 mark)
{1 mark)c) state two ways of i::creasing the rate of formation of o:r5rgen. (2 raarks)

$
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1 I. Copy the following table in your answer booklet q4d match the'ions,in list'A with
tfreir correspondiig confirm atory chemical tests in list B.

12. Match the substances in List A with the coresponding environmental problems in
List B.

Li.st A List B

List A

aJ soe-

b) ca:2-

c) Zn-z+

a) Carbon dioxide
b) Sulphur dioxrde
c) Chlorofluorohydrocarbons

ry€
Aqueous NHs

HClqaq) and BaClzlrol

Ilf+ri (aq)

13. Srrggest fhe sfnlcfilral formlilae fnr fhe
a) Methanoic acid
b) Sodium ethanoate

' c) Propene

Ozone layer depletion
Green house effect
Acid rain
Soil erosion"

follnwin g organi c substances.

io. *rtpfrur d.ioxide and oxygen gases react according to the following equation:
2SOz + Oz = 2SO3 + Heat. 100 liters of SOz w'ere mixed with 100 liters of o>qygen.

aJ Ca-lcuiate the volume of SOa produced"
b) Ca-lcuiate the tota-l volume of the gas present after the reaction-

15" Calculate the percentage of sulphur in Fe2(SOa)3.
. Fe=56,S=32.O=16.

SECTIOI{ B: {Choose three questions from this seetion)

16. 2A cm3 of sodium hydroxide solution reacted with 30cm" of lM of sulphuric acid.

a) Write a balanced equation for the reaction.

(3 markqi

{3 marks)::

(1 rnar

(a mar&5);l

b) Calculate tlre molariy of sod:um hydroxide and hence its concentration in gm/dm'. ,, ,t'
(Na= 23,O= i6,H= 1) (Smarks)

o'' 
") Name the prod.ucts formed when concentrated sulphuric acid reacts with the 

.

following:
il tsoiling it vrith sugar
ii) Heating with ethanoi at 170'C
iii) Heating with sodiurn chloride"
iv) Arlcling wa.ter I.o il-"

1?. T:ne table below shows the number of protons, neutrons and electrons in substarices
r 'W, X, Y and Z. :use t]:e table to answer the following questions'

Substance No. of Protons No" of Neutrons No. of Electrons

w 6 6 6

x I 10 10

Y L2 L2 i0

Z. L9 20, 19 .i rl.fi

, '.,t:i',t.-ii:l: li n



a) [fhich of t]re substa::ces is:,) Acation? 
-------'"

b.) W_rite the electronic configu ration of Z).c) Wh*at is the mass ,rumb.I (relatrve mass) of y?
'd) write'a chemicd folmula u"r".i" z ^-d'w;;en they have chernicaryconebined.
ei z reacts very vigorously with water to make an alkarine solution. with theaid of retevant equa,!{o19, **pt"irr.tgy- "p*- "#ite otzchloride can beobtained startinjwicr-z,'g)'6 ila ncr. -)Ie or Z chloride cr

18" The followrng question is about some of the reactions of Zincand its compounds"the chart below and answe; th; q"r"rfr*;r;;;#"*"

(1 marlr
(1 m.ark
1r mqla
(1 mark,

(1 rnar!

(5 marksJ

Study

Zn
lldcl

+CasXI.IffO:
dil Hct

tsA

Ffeat

Ad{Na:C Or,o,

Cd- 
_

I:eat B * AIaCi

Name substances A, B, C, D and Gas X.
- w::te a ba-ranced equation to 

"rro* how substance D is converted to c on}fffifrS;:"* "it u'";G;;;"" v;;;;;;1" when D;; 
-- -

I'9" With aid of relevant diagrams, describe:
a) An experiment to show that r,sting of iron requires both o>qygenja'd water.b) State four ways of preventing rusting il

2A" With aid of a well labeled diagram,

'-rj .mffi,1:T::':x**H::#J-:manuractured (prepared on a rarge scare)

spcfrgls e"

Suggest the cata_lyst for the reaction.
Plot a graph of volume of gas evolved ff-axis) against time (X-axis).
Explain uri:y the volume of the gas increases and then remains constant after25 minutes.
suggest tl,e ions present in the mixture at trre end of the experiment;

a)
b] (5 rnarksJ

G

(5 rnarksJ

i6 marks)
(4 marks)

(8 marlsj
(2 marks)

21" The table beiow shows results of an expenment to determine the rate of reaction between
fi?:#"t#r'#,ff*"id i' ;;sence of a eataJvst. study ur" t^tr" berow and answer rhe

:{!...''ld:/:r;-

filFjt
rllr i :

.f ,rli
:i ,i' i'

.:". r:t-

, ,.' a,I
I r.

f ir'b)
t' ;r,i cJ
::,r:
r'j. i,:
t t: a:,ii:r,,ri d)
li.-r':. ' ;

'.,lltlt I ,

.'r'.
i'.r,' ,t ,

':ii' ,

,''.:,., ' i

{1 markJ

(9 marks)
r,'.

{2 marksJ
(3 marksj

Volume of Sas
uced in cm3
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A

22. Read.the foilowing passage,and answer ttre questions that follow: To a blackpowders F
was ad.ded dilute H,SO4 and a biue solution Q was folmed. When NaOH solution was
added to solution Q, a blue precipitate & was fonned. When R was strongly heated, the
biack powder P_was formed. When NazCOg solution was added to Q, 4 green:blue 

-
precipitate S.was formed. When S was strongly heated, a black powder was folmeci"

Name and write the formula of substances P, Q, R and S"
Writc balanccd cquations for the reactions mentioned in the passage.

i) HrA ii) NaOH.

d! State trvo uses of carbon dioxide.
EI[D

SECTION "A

Answer to question 7"
o
a) 3 electrons

b) il M,o3

ii) h{c13

iii) NM

ai
b)

23. al lMith the aid of a well labeled diagrarn, describe an experiment to prepare d.ry
carbon dioxide gas from sofid calcium carbonate and dilute HCl Acid.

'n) "ffhy can't diiute HzSO+ be used in ttris experiment?
c) Write balanced equations to show how COz reacts with the following:

(2 rnar

{2 mar
. :,,!ii

Answer to question 2. :' r::

a) The amount of ammonia increases with decrease i.n
ternperature and vice versa. ,''

b) The amount of am:nonia increases with increase in
pressure. ,lr,:i

Finelv divided iron.

Aresurer to question 1.

a) X is Zinc

Y is dilute H2S04

bj Zn + HzSOc **> ZnSOq * Hz

,q"sxr* t" q"".tt"" 3

t) Cation in salt A is Pb2"

ii) P6e* + 2Cl-"->PbClz

iii) Filter the mixture to obtain Pb(OH), and then
warm to evaporate any solubie substance in it.

Answer to question 4"

a) Anode is elec,/ode X.

b) Pure copper.

c) CuSOa solution"

d) Cu2*1a6 + 2e ---+ Cu(s)

Aaswer to q.uestion 5.

a) i) SC,r, SO,

iiJ FeO, Fe2A3, FegO+

b) i) Sulphut--* covalent bond

ii] Iron--> Eiectrovalent/ionic bond.

Answer to question 6" ,i,

a) PbO + Hz-----* Pb + HzO

b) Rmm ofPbO = 2AT + L6 = 223"

From the equation:

223 of PbO-> 2Q7gof Pb

1g of PbO =''frx 6.85 = 6"359 of Pb 'it
Aaswer to question 8.

a) R< X< Q"

bi QCl

c) No



aj,o/a af H = 100=gS"Z =14.3.o. ..re HgFr L4.s
L2 1

,Answer to questio;m

d) Znz+

CI("q) and BaCI26rol

H"(rq)

13" Answer to question
(a) H-c-oFr

r'
(t ) H-q-c-o-Na

i rl
f ? l^H(J

i{ FJ

(-) 
F= ? F-*,, H HH"

Answer to question 14.
a)

2SOzaOr+ 2SO3+heat.
2Y af SO, + IV of Oz+ 2V of SOs.

IV of SO, + f V of O, -__> IV of S03.

100cm3 of SO2 +1 x 100 of az L- l06crns of SO3 i
l00em3 of SO2 + Socms of Oz-*---> IOOcm3 of SO3
Volume of S03 = logcm3.

\4" b) 
"ntat
= Volume of SOs produced + volume of unreacted o>rygen.

Volume of unreacted oxygen = 100 _ S0 = 50ms
Total volume of the gas after tj:e reaction = 100 + SO = l56ms

r,4pswer to questio?tS"

Rmmof Fe2(So+)r = (56 x2) + (S2xB) + to xt2= tt2+96+ 1g2=4oo
7o of sr:Iphur in Fe2(SOa)3

96

;m x = 24o/o'
I

b)Molecut@
{L2+1y211a = 4?"

I4n = 42

t=#=t
: moiecular formula is {CHz}g = CsHa
Answer to quesUon-tO.

a) MnO2

b) 2HzOz --+ 2HzO + Oz

c) - Increasi::g the concentration of HzO,
- Increasing temperature (heat) of the
reactants"

Answer to question fe.
i"ist A

e

b) Carbon dioxide -__ ,
c| Suiphur dioxide-}<
d) Chloroflro.o,/\

hydrocarbons

List B

Ozone layer depletion
Green house effect

Acid rain
Soil erosion
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SECTION B

hnswer to question 16.

a) 2t{aoHlaq; + HzS0+q,q; -+ NazSOa + 2HzO.

b) Vb = 20cm3 Na = 1, Mb = 2"

Va = 3cm3

Ma= 1

^ na MaxVa t 1x3oE rvin=14 
-=@= 

-=nb Mxvb 2 Mbxzo'

2xSA=Mb x2A+Mb='# * Mb=31\,I

Concentration of NaOH in g/dm' : Mora-lity x Rmm

=+ Rmm of NaOH: 23 + L6 + 7 = 4O.

. Concentration in g/dm3 = 3 x 4A = l2gldm3 "

S,nswer to question L7"

a) i) Cation is Y"

iii Anion is X.

b) Illcctronic conliguration of Zis 2,8, B, 1"

c) Mass number of Y = 12 + 12 = 24"

Ansqrer to question L8"

a) A - ZnClz -*---+ Zinc Chloide.

. ts - ZnCA3 --> Zinc

tarbonate"

C - Zna ---> Zinc oxide

D - Zn(NOs)z + Zinc nltrate.

Gas X - Hz ----> 
Hydrogen.

Answer to question 19"
e)

d) z|w. ,.,

e] Z first reacts with water forming a hyciroxide,

i"e" 22 + HzO -----+ 2ZOH + Hz

ZOH is then reacted with HCl,

i.e. ZaH + HCI + HzC

Then tlee mixture i.e. ZCl + HzO are heated to

drive off the water which evaporates leaving a ,

pure sample of ZCl.

-_,:a&&-{qrr
-- -1 lfitu;e:l

' rro, flLq^-c*" ctta-t(h
t-+ €G_d,*"
-'esA**{t 

" et-rra&l
- 1 .4ae.L:8.4

{: ...{ "< tl

Page 110 o.f



,*, , ,l ''F rn experiment (i)' there is no moisture {water) since cacrzis used to absorb any moisture
t ' 

hXTrX:nt 
(u)' there is no air' oil is,"ea to prevent tJre entr5r of aif hence no rusting

t 
h:-oeriment 

(iii) nails will rust since the test-tube is exposed, so there is both moisture anc

ii,U) -,Fy oilins/ greasing
iii ', 'Bypainting

- Galvanizing
- Tin platrng.

,$ns:rer ta questio n ZA.
a)

I

I

i

i

{- Brine

Mercury

I
.j.

gr ru:"/*te r+.r*tdq

tg
.2

ft*u<-.*"*i
, .1 .rt 't

ccl,.< h d t*€

1i $;ncentrate*:1y g-hro:ld" (BTne,) is the electrolfie
ii' rhe 44od-. *- ;;;-li-d"iff J;-hT?"'i" Ti:""f:IT#

$$tt ,'u* 
cathode(-)

'.1:',' DNT-+rr;^2Na" + 2e 
-+ 

2Na
At anode (+) /

2C1--- 2e 
-> 

Ct^

11 ir,. 
Na + gg 

-> 
Na/Hg (Sodium amalgam)

$,; 
N"B; 

;;$::ffialgarn 
is passed through water where sodium reacts with water ro form sodium

il** 
i'e' Nal*g+ Hzo 

-rllaoH 
+ Hz + Hg

El$f 
i r1 - 

_used 
in the laboratory for absorbing co2 and other acidic gases.iri - Used in tJ:e manufaciure of soap.

,,r,: sEcTrolg e

ffiH=*er to question 2r.
Hi, alCopper II sulphatc.
rt: .r
;$l!,.L'lji:
,l 

,'

?
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b)

F

.{9

3*
-la

l:

I

J

./____-7-./,_r -f,,.
,{ jt

"/// .,'
_. Tlme {s:crrn,lsJ

- - V,>h:grc ol ge.s
- froducedfcn']

/
././'L''

,//
-lt t. lq

C*JCIZ "T;
e' .ry ,t{,e l"J -€#o t 0.a /,, ,*c+t1"t yl '" ft (1, ,z oJ t:{</ .--

b) Dilute H2SO4 cant be used in this experiment because when H2SO4 reacts with
CaCOg, tJrey form CaSO+ which is insoluble and, hence prevents further reaction
between the acid.a:rd the carbonate.

c) i) CO2 + HzO -+ HzCOr

"ii) 2NaOH + CAz 
-> 

NazCOg + H2O.
!

d) Uses of COz:Used in the cxtinguishers, Used in breweries" 
t

END.

c) Vlhen the reaction is proceeding, the volume of the gas increases until t}:e reaction is over.
When the reactron is cver, the volume of the gas remains constant.

d) ZnT*; SOo2-

a

Answer to questiotn 23.
d.l

rlDlagr;rrr WLra tr l{\c*
r?g'*

"r r];
D pi>

P*t -1'

C- L-'.

bi i) CuO + HzSO+ -+ CuSO + + HzA

ii) CuSOa * 2NaOH 
-> 

Cu(CIH)z + NazSO+

iii) CUSOa * NazCOs -*-> CUCOg + NazSO4
A

iv) Cu(OI{)2 Ar CuO+HzO
A

v) CuCo3 ^ >Cuo + Co

r to question 22.

a) P - Copper Ii oxide, CuO"

Q * Copper iI sulphate, CUSO+

R - Copper II hydroxrde, Cu(OHlz

S - Copper II carbonate, CuCO3
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