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4. (a)

(h)

% (a)

(b)
317090

Give a reason why painting or galvanising iron shoets prosects them from rustang.

The structure of compound A 1
H H H H H
H—C & 2 C ¢
H H H H H

Gnve its

(1 namc

(1)  empincal formula

Draw the structure of an alkanoic acid whose molecular formula s CH O,
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A (a)  Write a thermochemical equation for the formation of carbon(11) oxide. (1 mark)

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

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

(b)  Use the encrgy level diagram in Figure 1 to answer the questions that follow,

—— e g o
e —— N G —

\ [ ]
| i \ |
'
N l | ! 1
PEOTE PR SR rema T B S i B0 § DAkt S 0 1
|
: EEET CER S E B E
' ] \ ] |
- 1
200 Pt ’f"“"'-----—-Q---fu iue ABX] B0 B8
' ] | ] 1 ]
|
| 0
' . Seaay ed gt
. ' '
} | ]
} [ ] |
* . - .- .:. ,' : ; -4
L ] ' ] [ 1
\ ' | )
f ' [} f 0
. - . " .I,. . I. . --I
tqu-u,;gl ! ! ! ! !
0 ' S
L} (] v
| ] ]
' | |
! | : ' i
'] ] |
COg)y+"0ug) ; !
* ———— i i . )| | SRASE
' ]
i i | ‘
: . . .- . R |
=200 . s oS S . il SR Wb Lutt
i 1 !
| 3 I
! ' |
. | . | PSS SHeNE
1 1
¥ ' |
' ' |
' \ ' |
St —— . . .  SERba
} ) } |
L] . 1] \ \
{ \ : l |
' ! | | |
| G St . S | . -
i ! \ \ \ | |
' t ] ' |
] ] ] i
CO\g) :::} ! i . i | C
400 . ! . } . . v 4
! i H . ] | I | {
' L] ' [ . ] . i
} H ' ' \ ! ' ' |
p—————— ———p e —— - - = -e - - |
" [ | L} ' i ] \
‘ 1 ' 1 ' ' ' L
. ) $ - . ’ ' ]
; H \ ' \ } | \ I

Determine the enthalpy change of:
(1) formation of carbon(lI) oxide (1 mark)

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

(1)  combustion of carbon(Il) oxide (1 mark)
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. (a) State one property that can be used to distinguish between a proton and a (':"""":‘i
ma

T L T T T T IO PR R R AR

(b)  Anionofelement Y has the formula:

404,24
20}

(1) Write the electron arrangement of the 1on (1 mark)

(1) Identfy the group and period in the Penodic Table to which the element belongs.
UITOUP oot smtutissisanasasssmssssnssssssssssssssenseesssesssasesessssesesesssesesssese ssebvensossss (Y2 mark)
Peniod o PR T—— Yy mark)

2. (a)  Complete Table | by wnting the formula and naming the structure of the chlorides of the
clements
Table |
; T T _———
Flement Sodium Magnesium { Silicon Phosphorus
.L . ,_ . : - ! e
- . ‘
[iormul.l of chlonde |
= = - } SRS | A— !
' Name of the Structure i
[ ot chlonde } I
(2 marks)
(b)  Select from Table 1 an acidic chloride and write the equation for its reaction with water,
(1 mark)
Kenya Certificate of Secondary Education, 2022
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10.

317090

A sample of amnmnia gas can be prepared by heating a mixture of ammonium bromide and
barium hydroxide.

(a)  Write an equation for the reaction. (1 mark)
(h)  State why the gas cannot be dned using anhydrous calcum chlonde (1 mark)
(1 mark)

(c) Name a suitable dryming agent

In an expeniment 1o test tor hardness of water from different borcholes, soap solution was added
to 1000 cm’ of water and the v olume of soap solution required foe [ather to start forming recorded

The results are given in Table 2.

Table 2
Water sample (1000 cm’) ﬁ: ~ Volume of soap solution added (cm’) “
.__ ‘ﬁcl’nrc boiling After bolling
I 25 L
- 2 1 ' )
A _.." _ 10 . 10 .
| 25 24

|
L
|

(a) Select water samples that show:

(i)  temporary hardness (": mark)

("2 mark)

(1)  no hardness

enmamsssnenss

(ili)  both temporary and permancnt hardness
ificate of Secondary Education, 2022
233/1
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8. The mass of one molecule of a hydrocarbon 15 9.33 x 10 g,
(Avogadro’s number = 6.0 x 10° mol*, C = 12.0. H - 1.0) :
(@) Determine it ]
() molecular mass (1 mark)
() molecular formula (1 mark)
(b)  Draw a stnucture of the hydsocarbon in 8(a) (1 mark)
9. (a)  Water reacts with hydrogen 1ons
(1) write the formula of the product formed (/2 mark)
(1) Name the type of bond formed (/2 mark)
(b)  The melting point of iodine is higher than that of chlorine. Explain. (2 marks)
:

Kenya Certificate of Secondary Education, 20
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T'he following equilibrium exists in a closed system.

NO( = 2NO(g: AH =+27.5K) »
(Pale yellow) (Brown) '
State and C‘P""_“ two conditions under which the intensity of the brown colour of the equilibrium
mixture can be increased.
Condition 1 (1'; marks)
Condition 11 (1" marks)
1. () Determine the ondanon numbers of
7
(I mark)

(1 hydrogen in CaH,

(1) oxygenin OF, (1 mark)

(b)  Write an ionic equation for the reaction between aqueous sodium hydrogen carbonate and
cthanoic acid. (1 mark)
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317090 2331 Turn over

CamScanner


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

15

10

Two allotropes of carbon are graphite and diamond

() Explam why the density of diamond is higher than that of graphite.
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) Give ome use of cach oF the allotropes and relate the use to properties of the allog
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4. (a)

(b

317090

1 takes "'“"l:““:;‘ lornitrogen(1V) oxide gas to offuse through an opening. Calculate how

: J g > } . . . .
long it will take fon an equal volume of chlorine gas to effuse through the same opening 1
(N L0 O 16,00 ClL - 35,5), (2 marks) &

TS T T R T LR L R R NI T T T e I
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frEtpsinaa s b L o IR AersrettesE s et r e naTes T haies
i L L T Ty T T T ————— NesbaerEETaREsEIERstRRaN s stansanbbean

Give an example ol a natural polymer made of:
(i) cellulose material (V2 mark)

(i) a hydrocarbon (V4 mark)

...... R L LR E]

Part of the structure of perspex is:

H H H H H H

| | | | | l
c—C — C—C — C—C—

| | | | | I
1 COOCH, H coocH, H COOCH,8

9000

(i) Draw the structure of the monomer of perspex. (1 mark)
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of perspex that make it suitable for use in making lenscs.

(i) Give two propertics
. (1 mark)

B L L LR R LR
............ Eeiesrsaascanehanety

searsnsrasinne
aresrend
e AR Sarranaas seassnqpearit i
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12.

13.

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

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

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

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

(hy Complete Table 3 to show products of clectrolyss for dilute calcium chlonde and
concentrated caloium chlonde at the anode and cathode

Tahle }

. , ot l
Flectrulyvte Anode 1 Cathode |
. - . . {

|
| Dilute calcium chlonde ‘ \'
} B | ‘
Concentrated calcium chlonde | { |

(2 marks)

(a)  Carbon cxhibits different boiling points. Explam.

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

...............................................................
.............................................................................
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(@) The graph in Figure 2
16 L shows radionctive decay curve ol a radioactive isotope.
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Figure 2

Use the graph to determine the:
joactive is : 1 mark)
(i) half life of the radioactive isotope (

.............................................................................
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(1 mag,

(M) rate of decay at time 150 hours

(®)  The haif life of two radioactive sotopes A and B are § days oy )c\t‘\‘m\ullON:“‘s
Given that both of them cmit beta radiation, explan why A would be me : " thy
treatment of a discase ( -

17.
I::c?‘fcmula of a2 hydrated walt of mangancse 1 MaSO, « NHLO Given that the salt contain,
“TeT7e Mangancse, detormune the valoe of X (Ma = $40.8 - 120, 0= 160, H = 1.0)

(¥ marky)

----------

...........................
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j9.  The melung ang benlin
naphthalene w an t‘(mtg: Pomty of Naphth,

curve that would he nh.frmn 250°C 4 ¢ '(m: e ROC and 218°C, respectively. A sample of
roened, -0 the axey provided, sketeh and label the cooling
4 (V marks)

Temperature

*
Titme
20, Draw alabelled diagram of a

M Lan N 4 §
potassium manganate{ V1) ard waed bo peopare a dey cample of chlonne gas using

ComCentrated by oo Mo ac () marks)

21, Table 4 gives the bosling pomts of theee bapasds

. Tobked
Liquid | Boiling point (")
Hevane _ . 687 ]
. Hutanol . : 99.3 ‘
[ Waser e 100 0

Descnibe how the following mixtures can be scparated

{a) hexane and butanol (1': marks)

n'i oK | of Secondary Education, 2022
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\ i \ v
Coppet ean be obtained from copper(H) oxlde using cuthon(1l) oride o ok

(@) Name another reapgent that ean be uned (0 obtain copper from copper(11) aritle () tar¥)

nlnuunuunuu..uuu-.u-nulu-unnan.inununuunJlununln,u.:r.-uunt.au“uuu At E i aiiiieed

() The equation for the reaction with carbon(I11) oxide 1s:

CoO(s) CO@) Cu(y) | (‘()l(m

g 200 din® of carbon(11) oxide

Caleulate the maximum mass of copper that would be obtained
(7 marks)

(Cu ~ 63.5: Molar volume ol gay - 24.0 dm*).
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With reference to the equa
ton for the
Feaction expla
. n uhy the

(a)  solution smells stron
gly of chlorine
(1 mark)

(h)  addinon of sodium hydronsde removes — (2 marks)

18,  Figure 3 shows how nitnc V) aced can be obtamncd

Aut (hygen Water

Nt V)
( hamber 1 p—m>
acud

Ammonia ( hamber |

,‘
Figure 3
(a) Identify the chamber 1n which a catalyst 1s used (1 mark)
(b) Name substance 7. {1 mark)
(¢)  Write an equation for the reaction that takes place in Chamber 111 (1 mark)

Kenya C ertificate of Secondary Education, 2022
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...........................................................................

3. ammonia and aqUEOUs sodiyg,

Complete Table § by writing the observations made w hen agqueous o
WHIN

sulphate are added to solutions containing calcium, alummum amd 1rond 1

—_——— Table &
lons present Aqueons ammenis . \queous sodium sulphate

b -
{ Ca® |
! i~ P

Al 1

b —

Fe*

r

(1 ﬁurh)

). (a ’ "
) lron 1 extracted from hacmatite ore 1 the oee contarms avsdes of ailicon and dlll"lmlllm,

caplamn how these Ut iteee aft torosod (2 l“lltl)

(b)  The extraction process of iron produces waste gases Stat

¢ how these w . g .
used 1o lower the operabional cost of the cutraction Rslc gases can be

prucen (1 mark)

24.  When chlonne i1s bubbled into a sample of water, the solution smel|
aqueous sodium hydroxide is added to the solution, the smell of L'hlnr,r: \lirnrlgl)- of chlorine. If
¢ disappears:
The following equation shows the reaction that occurs.

Cl(g) - HO() = HClag) - HOClaq)
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