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4. (a)
(h)

5. (a)
(b)

317090

Give a reason why pamting or galvanising wrom sheets protects them from rustang.

Explain the advantage of gahvaniung over pamting of roa shocts

The structure of compound A
H H H H H H H H H H
H—C—~C~C—-C~-C—-C—C--C—-C—C—H
H H H H H H H H H H

Crive s

(1) namc

(n)  empincal formula

Draw the structure of an alkanow acid whose molecular formula s CH O,
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L8 (a)  Write a thermochemical equation for the formation of carbon( 1) oxide.

(b)

Use the energy level diagram in Figure 1 10 answer the questions that follow.
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Determine the enthalpy change of:

(1)  formation of carbon(ll) oxide

(1)  combustion of carbon(ll) oxide
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(3]

I.  (a) Statc one property that can be used to distinguish between a proton and a neutron,

(1 mark)
(b)  Anionof clement Y has the formula: 1
404,24 1
20‘
(1) Write the electron arrangement of the 1won (1 mark)

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

() Idenuty the group and penod in the Peniodic Table to wineh the element belongs,
Group _ _ auirimaaiens T NBE)
Peniond

cevernrennes (Y2 mark)

" ' . ' : :
2 (@) Complete Table 1 by wnting the formula and naming the structure of the chlorides of the
clements
Table |
'Element Sodium Magnesium 1 Silicon Phosphoruy
I — . . —_ . .
Formula of chlonde |
: -, - | |
M . —— - = T
| Name of the Structure !
Lot chlonde

o {_2 marks)

(b)  Select from Table 1 an acidic chlonde and write the equation for its reaction with water,

(1 mark)

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

..............................................................................................................................................
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10,

A sempis of ammonia gas can be prepared by heating a mixture of ammonium bromide and
barium hydronide.

(a)  Wnite an equation for the reaction (1 mark)
(by  State why the gas cannot be dried using anhydrous caloum chlonde (1 mark)
(¢)  Name a suitable drymng agent (1 mark)

Inan ¢ Apernme nt to test tor har dness of water from Gifferent borcholes, woap solution was 1.!;1«1
|

to 1000cm’ of water and the volume of soap solution required for Lather 1o start forming revonded
The results are given in Table 2.

Tahle 2
Water sample (1000 cm'lm: \olume of soap solution added (cm’)
”‘Bcl'nn' boiling . \fter bhoiling
| | CO | 3
. s I.* .I: ! -
1 . —Tl - 10 . 10 - ‘

f R | s 24

(a)  Sclect water samples that show:

317090

(1)  temporary hardness

(i1)  no hardness (V2 mark)

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

..............................................................
................................
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8. The mass of one molecule of a hydrocarbon is 933 X 10 o
(Avogadro’s number = 6.0 % 10 mol ', C - 12.0, H = 1.0)

(a) Determine its:

(1) molecular mass (1 mark)

(1) molecular formula (1 mark)

(b)  Draw a structure of the hydrocarbon in K(a)

(1 mark)
9. (a)  Water reacts with hydrogen 1ons
(1) wnite the formula of the product formed (i mark)
(1) Name the type of bond formed (' mark)
(b)  The melting point of iodine is higher than that of chlorine. Explain. (2 marks)
i
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The tollowing equilibrium exasts in a closed system

NO(g = 2NO(g: AH =+27.5K) A
{Pa’c }CHO“) {Brn“-n} .
State and c“I‘Iﬂ'_ﬂ two conditions under which the intensity of the brown colour of the equilibrium
mixture can be increased.
Condimon | (1% marks)
Condition 11 (1Y marks)
(a) Determine the ovdation numbers of
(1) hydrogen in CaHl, (1 mark) E
(1 mark)

(m)  oxygenin OF,

(b)  Write an ionic equation for the reaction between aqueous sodium hydrogen carbonate and
(1 mark)

ethanoie acid.

Kenya Certificate of Secondary Education, 2022 E
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15

10

Two allotrapes of carbon are graphite and dramond

(@ Explam why the density of diamond s higher than that of graphite

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

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

h 3
™) Give one use of cach oF the allotropes and relate the use to properties of the allotrg
I Graphite
use % ]
property " k
I Drarmuoend
e 3
(%4 mark
peoperty

(%

|
1
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9

(b)  etakes -II»‘IH.H':‘L‘L‘II‘Il:‘N F‘"‘ witrogen(IV) oxide s to effuse through an opening. Caleulate how
long 1t will take tol o cqual volume of chlorine gas (o efTuse through the same opening
(N 1L0s O = 160,0; CL- 35,5), (2 marks) 9
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4. @ Givean example ofa natural polymer made of:

(1) cellulose material (Y4 mark)

L A N e

(Y2 mark)

(it) o hydrocarbon

...... L N R RN L R L T LR

(b)  Part ol the structure of perspex is:
1 H H H H H

| | | | | |
¢c—C — €c—C — C—C—

l | | | | |
l COOCH, H coocH, H COOCH;

2000

—

(i) Draw the structure of the monomer of perspex. (1 mark)

T T T L R T T e LT
...................... srsans

TR LAl R r L e b Uk AL T L L LA L LR L R R TR BEs s s i BRs R ERRRsRaREad
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wr

------- Eeanarivasssianamnnnpiine

(i) Give two propertics of perspex that make it suitable for use in making lenscs.
(1 mark)

. P L LR AR AR FamasisssaE s ERaREIR R seshssrsssenaaiit
....... CEE T T

T T L LR L L e T R P TP A P PP PR TPTASRRL ER P T P T T TR L L LI LI L LI T I R I T s i
ahans i
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12.

13.

(b)  Describe how water hardness can be removed using an jon exchange resin. (1Y marks)

» . y
Products of clectrolyss at the electrodes for aqueous solutions depend on three factors Iwo of
these factors are concentration of electrolyte and nature of electrode

(a) State another factor that affects the products of electrolysis (1 mark)

(hy  Complete Table } to show products of clectrolynis for dilute calcium chlonde and
concentrated calcium chlonde at the anode and cathode

Table V

Flectrulyvte Anode _ ( 'I-lillidl'

| Dilute calcrum chlonde

{
. . — .

|
Concentrated calcium chlonde | I 1

4

(2 marks)

() Carbon exhibits different botling points. Explain. () mark)

............................................................................................................................................
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The praph in Figure

(0)

161

3
2 sho lonoti . T, .
OWs radionetive decay curve ol a radioactive 1sotope.
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Figure 2

Use the graph to determine the:

(1 mark)

half life of the radioactive 1solope

(i)

22
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(1
() rate of decay at time 150 houry .y
(b) Thchalfhftofmommw,,‘m .\andnanﬂdl)‘i“ds‘«‘mmm

Gl‘..m [hu Mh “t'm et t“. M“‘hﬂ, c'\‘i“n “h\ A “{mld N e w'w' h‘
treatment of a discase ( )

17.
The rﬂﬂﬂuh of 3 hl\d!'aﬁnj salt of mangancee n \'n'ﬂ). CNHLOY Linven that the salt S ONtain

4.
* Mangancw, detormune the valsw of N (Ma- o8- 10 0= 160, H=10)
(¥ marky)
18, Dex .

nibe the correct procedure of heating 2 Igusd 10 2 test tube using a Bun b '
sen burner
() marks)
#
E
------------------------ ,'-’?-
i
------------------------------------- p— . i‘_
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13
0. The melng ang -
naphthalene was CON ¥ Pown, of Naphth,

led o
curve that would he ,‘-h:“‘m 250°C 4o 2_«---':-1‘: e ROC and 218°C, respectively A sample of
hed, Un the axey provided, sketch and label the cooling
4 (Y marks)
Temperature

-

20, Draw alabelled diagram of »

that yan by el 1
. s peepare 3 dey sample of Chlonne gas using
potassium manganatet Vil and cone b uhhu‘u & P ‘l‘ o

-
T

21, Table 4 gives the boaling pomts of theee bapasds

C Tabled
Liquid Boiling point ()
Hewane i 68.7
Butanol | _ 9.5 ]
{ “._“'“ - ! 100 0
Describe how the following mixtures can be separated
(8)  hexane and butanol L)
................................. am
? A g xmaw of Secondary Education, 2022
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20,

faduivr
 {

jwe

I

for fsil g Hepisenin Seiddiaggy

The Tormutn of the complex fon formed wher agueois 20 iyt

hyvdroxdde i piven os

[Znont), " |
(7 HM!‘H} |

Lapladn how the vidae of s i determined,

|;n|||1||||||ll||||ll;|||ll|1-|l|d|il|II|tlIItIlllIl-i-ll-I;.lll:J:|<||I||l||-|-ll| ...............

.nuunnnlunnunnuun-u|nu|unl||-n.us..n-nl|I|r--||-l|||liuu--'il'-'““"

LA vy
lunn-uu.nnuuuuu.-..nnn-n-n.nunnnn--lnn..ruuluuullluuu.u.u.-....u--rf-

FEp g R s

(EEET]
uunlunnnnunuu|nn||||||l|||||||ln||||||n||u|||n.n|u.ruuui-u-u...rrh-lrlr'

Copper can be obtained from copper(H) oxlde uning cnthon( 1) ozide o1 cuke

(@) Name another reagent that can be ured (0 obliin copper from copper(1l) i (1 mark)

....... i i d et i ERERETTEEINLE,
unuuuuuunnnnnn|||nn|nu|-u-u-uu.--nu-nnnn--nnu||nllun-uunu:u-.-rauu ------- i d ’ i

(b)  The equation for the reaction with carbon(ll) okide 15!

CuO(s) 1+ Co) — Ca) 'O, (1)

Caleulate the maximum mass o copper thal would be obtained using 200 dint of carbon(1) tzide
(7 tarks)

(Cu — 63.5: Molar volume of gas - 24.0 dm’),

|--ntiu:-cioup-nc|;Hc|||¢ll||||ll|l‘l|u|ul||||ll|||u-lsoanl|||I¢ultsl¢lll:r|Ilndltulldh‘#uu----|u¢|xuuuu;.uunun:.u--t-ra:a.Ja;n:rn‘r?f-!p‘!u'u‘l-u

.....‘..n.unn||unu;““n.nunu.un-un-a-.-u.u-lnuuuuuu.uunununuuun‘ﬂ

-u.-n.u--nnu"nnlul||lnt||||||||||n|u|u||

,._.,...".................unun.-uuuuun-ncun.uuu-unuu”u-..;unnuuu-n------ﬂ-nu-uuu“..”..,. s T
' T *

...........”--nnu|.u---n.unuu-uu|.uu-n|||||uunnlnn-nuuun-u-u.a.n....,., v
. L T L L

adasEssasnaaREe

,........“...-||||uu-n----.uununuulunuluuu.uu....,,...,,,,“ — .
T i

n.-n--n-nnl.-n-u-un-u-.n

. nunuu-n--..-.n....n.u.uuunuulunﬂauuuu.......,
B L L L LU ELECLE L ICENEER ] Vit ii i
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IS

with reference to the equation ¥
or l}m mlm ¢
«explain why the

(a)  solution smells strongly of chlorine

(h)  addition of sodium hydroxide removes the smell

18, Flgure 3 shows how nitnci V) acad can be obtamned

At Oypen

Ammaona ( hamber | Chamixer 1]

>~

Water

|

(1 mark)

{2 marks)

SNt V)

___4 (hamber 1] f—>

acud

Figure 3

(a)  Identify the chamber in which a catalyst 1s used

(b) Name substance Z

(¢) Wntean equation for the reaction that takes place in Chamber 11

Kenya Certificate of Secondary Education, 2022
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(1% maiy
(b)  hexane and water

‘ yaria and aqUeOUs s
22. ( umpic!c Table s h_\ w l"l!ll‘lg the obseryations made when .?lt,]lk‘t““ .‘llt‘ll‘mIl rigfem Kjﬂm
sulphate are added to solutions containing calcm, alumimium and 1ron

Table 8

,
r lons ;;“,,,, I P . \queous sodinm wulphate
| ( .1’“'- . ‘
Al ' !
e *
(V marks)
N ()

Iron s extracted from hacematite cee 1 the ore contarms oudes of sihicon and aluminium,
explan how these mnmpunitscs are termsos o

(2 marks)

(b)) The extraction process of iron produces waste £

ases. State how these waste gases can be
used to lower the operational cost of the cxtracts

aad e (1 mark)

24.  When chlonne 1s bubbled into a sample of water, the solution sme|s strongly ine, If
aqueous sodium hydroxide is added to the solution, the smell of chlorine d:sTg y of chlorine.
sdppears:
The following equation shows the reaction that occurs.

Cl(g) - HOI0) = HClaq) - HOCKaq)
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