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g Ee ~ Otate one 4 neutron.
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An ion of element Y has the formula

zjoYr?.+
(1)  Write the electron arrangement of the ion. (1 mark)
P
........ Al s
2 8d.0 £..RpB,8... (l) ..........................................................

----------------------------------------------

(i) 1d
entify the group and period in the Perio ic Table to Wl{lch e element belongs. w
‘)CN ot (V2 mark)

(2 mark)

2, (a Com |
plete Table 1 b
’ y writing the formula and naming the structure of Iheehloild%s

elements. __ ' M
M ——— Table 1 K‘%‘ (,f\\“ CNSLQ YB\ Nb\
Magnesium %Phogpherg O"‘H A
7
Njciz St é{ 42 -
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I s M‘tu“ A NMdggules
Prast @70 e @
N Am) " from Table 1 an acidic chl e ‘wm “‘x ¢ marks)
_ n a
cidic chloride and write the equation for its reac‘uon w1th Water

(1 mark)
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(b) Use the encrgy level diagram in Figure 1 to answer the questions that fo
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Figure 1 ‘ 1
— %
Determine the enthalpy change of. D: 3, ﬂ{) m’}
.(i} formation of carbon(11) oxide : (1 m‘ﬂfk)

A ﬂ% zollo kiful .. L‘L’u}«. ......... A0 (i

(i) ustion of carbon(ll) oydc (1 mm'k)
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(@ Gwe a reason why pamtmg or galvamsmg iron sheets

= 5 m rusting.
P“"‘e"'ts thcm e (1 mark)

7 N‘;Lv’“‘%(/ j/w/ ;QYM{Q Cailist /ﬁé/ K. rion Fivr
‘ R N

£
/

(b)  Explain the advantage of galvamsmg over painting of uoCeefSZ}MW)
<,

..-‘_;‘, ....... wﬂl‘{&.tﬂld 1\;}3 ) ":li\L C‘I\C 1. (.( ] L’,_?(“X é@
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(a)  The structure of compound A i
H H H H H HH H H H

N I I R I
H—f—c—c—c—c—c—c—c—ﬁ—?—H
I I I
H H H H H H H H H H
Give its:
@) name’

//&CQ'.’.L..L. ........ v [ w2y ;2

(ii) empirical t;ormula
: i

(b)  Draw the structure of an alkanoic acid whose molecular formula is CH, 0
y 1072°
. .
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6. The following equilibrium exists in a closed system.
N0, = 2 NO,(g); AH = +27.5kJ o
(Pale yellow) (Brown) P i
State and explain two conditions under which the intensity of the brown colour of the eqﬁnlibrium
mixture can be increased. : G
(Vamarks) <
i

el /C%ﬁn i r{’ma..

C“‘:::::M mleﬂg(" ( )/ /fé
et N iRl i

............ /7£¢f}/(l>
" (1% marks)

— ,
Nolums 7 /
v 4 /%Z«M.U.‘rﬁ'e...' Z / / Wl R

1978 8,5 i .
...... (If/ @@ 44 /fcz\/du’eé[....é‘f..../’........../ZZ!J#/E ( )
y 2 (a) Determine the oxidation numbers of:
(i)  hydroggnin CaH, : 7 \\ (1 mark) :;J;
If Ant{‘ (,q A fﬂﬂ()%// .....................................
..... 7 /ﬂ(fP?}:'i(Z//*/Q
(i)  oxygenin OF, (1 mark)
Chaﬁf@f;:(”‘u YN A—
0*/%2['
(b) Writean jonic equa;ion for the reaction be

ethanoic acid.
— ( f/ ( ¢ L

C%’m#w# RE AL/
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- 8 The mass of one molecule of a hydrocarbon is 9.33 X 107,
- (Avogadro’s number = 6.0 X 10 mol-!, C = 12.0; H = 1.0)
(a)  Determine its; ) :
| ’ :
. (1 mark)
(1) molecular mass \/(//’ g, )
3 ? . "/')'l)f’. ........ 5 SRR
23X 0720 KGH KT it
........... d pe¥ieadvecls p AN Al o
A3k DY e
. e (1 mark)
(i)  molecular formula P -
(1R N 5 qa s
..... kj*'”i”"rb"{"""
_________________ }&\ LJ*MLQ Q‘Ly.&ql
# (1 mark)
(b)  Draw a structure of the hydrocarbon in 8(a). §
)” ;” { i L oo :J fy ¥ cH
! ! [
-~ il i - ) : - Oz - C:-
H"[/ ‘C’ L ’Ch\j dg‘ H‘( = 24 (; Y H (jf
T . % 1 L
9, (a)  Water reacts with hydrogen ions:
(i)  write the formula of the product formed (V2 mark)
A S —
....... }( O 1 L R
(i)  Name the type of bond formed ‘ ) (V2 mark)
/MJN{//(C Lk, ’L‘# \/ﬂ;{ .......................................................
. voinkof iodine is higher than that of chlorine. Explain. (2 marks)

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

}1“ e lavger...] émm M) 513423 ..................
«: Lo Lm!.’.@ ...... ﬁ.mu (i/ C‘//’«Cls.f:z ...... /f?f.f.' .............
//’”7 {,(.!.Lx/.!@‘f.. ‘.\..ﬂ.a".‘[..(!) .....................................
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1& Amﬂpkofammmilgucmbemmdbyheatmgammofmmhmhtmdcmd

e (’) Mﬂ“ﬁﬂmforthemnon o ﬂ - oot magk).
'/' { '1 —_—
il 4/ lﬁ} . ’(\""""i"('y)""'”"”' / f? ‘g KA//U)J"‘A/Q (,j
hythcgascannotbedned using anhydrous calcium chloride. (1 mark)

.'..Nlmm Atachs.. Wih... Gl oson. Chltde.. ool
/\yﬁaﬁé a/b‘ ,y%fb Iy @M/@L...{\Q’/Z@) .........................

(1 mark)

[/a 5o/ Ca [(ns... ﬁ/nf{é (f)/gw(k-jfw /('(HjS

H. ln an experiment to test for hardness of water from different boreholes, soap solution was added
to 1000 cm?’ of water and the volume of soap solution required for lather to start forming recorded.

The results are given in Table 2.
Table 2
Water sample (1000 cm®) Volume of soap solution added (cm’)

Ly Before boiling After boiling
1 25 3
"”' 2 12 8,

3 10 10

4 s g 3

5 25 24

{é) ' 'Szlwt water samples that show: e \(ALN ﬂ] P
W T ( H}AL ‘“M :

(% mark)
................................ L T S
P vy
J Jotul (V2 mark)
0 permanent hardness (* mark)
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172 marks)
(b) D77r‘be how water hardness can be removed using an ion exchange resin. (1%

Q- [L)‘l/ff L8 un. %)

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

de.
these factors are concentration of electrolyte and nature of electro

lysis. (1 mark)
(a) Sta/tj another factor that affects the products of electrolys V@

Jiki@’.’ ....... 6,!7%.&5” ..... [(ﬂwu{.../g ...... /Zi ..... m.c/ﬁ(&”zrw

hloride and
()  Complete Table 3 to show products of electrolysis for dilute calcium chlori
concentrated calcium chloride at the anode and cathode.

Table 3

(45 41]

Electrolyte Anode Cathode

)
Dilute calcium chloride "M / a)/%r'a " O[.a) lf) / Yaty ‘&[

— APy
Concentrated calcium chloride { /i‘/r d Q} /'vNic{ Lo @ (2 marks)

(a) Carbon eﬁblts dlfferent bmlmg jmts Explam (1 mark)

/Cvfﬂ {YE.\(A/"IL(.#Y ...................

----------------------------------

.................................................................................................
.......
---------
...........

......

-----
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(b)  Ittakes 44 seco
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14. (a) ’

(1) cellulose material

- . o VV’ S - B ¢ - mark)
- Call .. ,/’é>/\mf.()lojﬂad,l747“’,£o//zﬂ

wal j
(i)  ahydrocarbon

4 ) . (%2 mark)

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

(b)  Part of the structure of perspex is:

o
=
H H H H H H S
| I I l l I
—Cc—C — C—C — C—C—
| | | l | |
H COOCH; H COOCH, H COOCH;,

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

y fi?%u% Lo Apote e 4M5¢u’ ey

--------------------
---------------------------------------------------------------
-------------------------
.......................

: Loy in making lenses.
(ii)  Give two properties of perspex that make it suitable for use in m %l serey

a(SEML?(Z)// /;A’fr/ o b Qe
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Two allotrop
? of carbon are graphite and diamond.

AR i (a) EXDlam why the dens1ty of diamond is higher than that of graphi;e ’j) L rmark)
x R‘Wé"t“ %‘W" ey /f A‘Zczé /. lemdlm‘f ;wz{ ..... a//....a/mu //é* 2117
LW { ML (C kﬂt.ﬂ/ éAUKL; W ru(‘ b /}lp P}f fd Z?LA”// wm

G s Cv(n/éwﬁin ..... q(') ....... L %X.c.{ JShs .‘t.’.’f /Mc ..........
\*M@«w o il o sl PN

\ : /Give one use oﬁ{fgj of the allotropes and relate the use to properties of the allotrope.
\\J Lt-’@
L Graphite

Lufm @n'/ (é) %;r af %//U

............... f:: (;UZ ,5/4
(V2 mark)

property
.......... (Cg/% ”‘ TP it ciriidl e sieiminn st e AR

I D Ccnmtj % *U““'“A’/.ENC 3¢ g(polins’
. iamond

use ’PJ C? ”5 /7!“ y)/ﬁu{ //n ?} (%4 mark)
................ meﬁ. l/mflgﬂuﬂ
proery Hm’ a% ove W lhas bl mane

3 /w& v? ............................................................................ -
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(i)
rate :
ofdeeaynttuneISOhom @i"‘,’ﬁ ols

'y '.---..........-.:-.---....u..u Boopqlpeppreresgrosresss

‘ ot tw mdloacgwe lsotopcs A and B are 8 days and 5.2 years reSpectwety

tment ofag them emit beta radl plam why A would be more suxtab(lf !111]1 a:-t}lce)

S Ue s Q\QLJU/) /\wﬁﬁw/ Wi (.. f{/ﬂ i

f Pﬁ]lhnl /afc«

(b)

17 14
e form
24.79, ma‘:lkgla(r)lfe‘ a hydrated salt of manganese is MnSO, + XH,0. Given that the salt contains
rSM W o - det&'mmethcvalueofx (Mn=55.0;S= 320 0=16.0;H=1.0)
25> 27"?/ ; ¥ s
_— * "55' .............................................................................................
A g7 e
B552¢7 | Vo S Bs g e T o
6" _7 N e e ——
0=2874 Il el o

AT "'"“""“"ﬂ' neating ahQuldlna,;est l@smg a Bunsen burner.

- 61[’ /L( 7/@1{ ﬁég }1.//%‘
4\{ é%‘;/ f&) /6 Ndits.
an.d ...... QN /!o]

2o
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9. The melting and boiling points of naphthalene are 80°C and 218°C, respectively. A sample of
naphthalene was cooled from 250°C to 25 oC. On the axes provided, sketch and label the cooling
curve that would be obtained. (3 marks)

- . 4’
e Time
20. Draw a labelled diagram of a setup that can be used to prepare a dry sample of chlorine gas using
potassium manganate(VII) and concentrated hydrgglllggs_amd (3 marks)
y 7 - {onc
EC T (‘(ﬂmmk )
&;i‘“‘ """ ool -’T—’—”—Z-'—'--T’ T m——————s '[’ LU(' l(c ﬁ(’ ] Vav!
=T k| e [
‘]I'V;p{ i,ﬁ}*}{»'\'\ }Q}ﬂr( r __’“ LC,Z)‘ (/13 — (.i) / le" L é AL((
| L i
A Y j ;i; / f(l{ l | . (ﬂ( ?C(,;\ ,-(
§ ,-,i.Lt, . 1" 7’1,// 7 ; k.J (/
) L* ; ' ' J , ;;(Ef 6 ” k 3
L 21 TahEuT”ves the b mg pomts of three hqmds
uM N | (T //J._/, | '
Uik RO }3_; " A%, Table 4
{\( v
'y Liquid Boiling point (°C)
Hexane 68.7
Butanol 99.5
Water 100.0

Describe how the following mixtures can be separated:

(a) hcxane anq butanol

....... evebacbecccredreerrvirsrsernasancnnes
.........................................................

o m*f”f Jm}”’ /(ax«m’....m,!z./! N ﬁj @3’%( Q. Luv s
M - [“ ...... TR

Kenya Certificate of Secondary Education, 2022
317090 23311 :




12

14

are addeq

Table 5

We(} :/}/,J p :fﬁ‘}"

----------------
--------------
-------

cass
.........

dium
1monia and aqueous SO

Y Writing the observations made when aqueous a (();lll)alons

d to solutiong containing calcium, aluminium and iron

Aqueous sodmm sulphate

’&9/#

bl (/J

Iron is extracteq from haematite ore. If the ore contains oxides of silicon and aluminium,
Cxpli}m how these;imp

L\Znes are removed.

ik, 4ﬁwl&£mw

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

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

S S

(b)  The extraction process of iron

(3 marks)

(2 marks
( Gl (tam... C/ﬁ{ (f) .:'.7»7‘ ... /q’ 'c(‘ 4)
aad | aﬁf‘o heea i

.........-..-........ S ........._‘.‘.. ..............

produces waste gases. State how th

€ waste gases can be
l@ to lower the Operatlonal cost of the extraction process j (1 mark)
"‘ /
; ,1..'3.........../,..!/ 2.{1¢ AghJeal, lhe...hgsl
...... ( Gp@@/@ R e ... G ‘ \ :
& Sy ( é
- C)Q; ....... %L‘ ..... h"&j‘” ( - w(u)ol(.s(e.% ‘‘‘‘‘
% q MS it w\a*.é ;
24 When chlorine is bubbled into a sample of water, the solution smelys stron

dded to the solution, the smell of c
sodium hydroxide is a
aqueous

ing equation shows the reaction that occurs.

The follow

gly of chlorine. If
hlorine disappears:

@ * H,0() = HCl(ag) + HOCl(aq)

Kenya Certificate of Secondary Education, 20>
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:\.&ﬂ.\.x,'.’ ..................... € Soné

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

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

f\/dﬁ:lzr)ﬁm“/hd#éﬁar&(t/’@

addition of sodium hydroxide removes the smell

-

\ /

, ............................................................ _,,.

t

s, Contome | Enallte

............. 1.... ].\f.@.&.t. ....... 1.&.@174..../.&6 ............ /(M} (‘Jlfj }/rCC E(, :

R T T T TP AP D AR ¥ . ..........._ ..................
-~

a2

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

25.  Figure 3 shows how nitric(V) acid can be obtained.

Air Oxygen

\Ijrﬂ ...... E.....C.Kv.’w ....... Wl
....... zmap}lem
Water

A

Ammonia —-)r(jhamber I _2_4 Chamber I1

(a)

(b)

(c)

317090
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Figure 3

&
Y

Identify the chamber in which a catalyst is used.

/,’,,n[{ﬁ .................. Nl s e e
mark)
#mm‘g Wl be @M/(p nihsen)

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

Name s7bstance Z.

/»‘

J
,\! G 4’ / i][ \f i )
Kenya Certificate of Secondary
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Write an cquauon Tr the reaction that takes place in Chamber I11.
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26.  The formula of the complex ion formed when aqueous inc SUIth reacts with aqueous sodium
hydroxide is given as:

= \ 2_%(*)@ X(‘ Q“[Zn(OH)] X”z& 7\15 //y(m/ r’@M

. \?\ O EXPIZT how the value of X is dete ined. : k) f 1:
..... 1’/—(/”)

Silh b 2] 7 s exdete ¢f 2%

o ok
/
/ - 3( = -2 ;
[' LT LT (A U Aot w ................ &Z)...n...... .......—.;...;-C“M"'u?'"ﬂ'tﬂ" (};) i
l/
27.  Copper can be obtained from copper(Il) oxide usirig carbon(II) oxide or coke.. e

(a) Name ToL}ner reagent that can be used to obtain copper from copper(H) Qx;c(e (1 mark)

................ Vo g4 k/{mm‘m // e kg,\,g / J[w\

(b)  The equation for the reaction with carbon(II) oxide is:
CuO(s) + CO(g) — Cu(s) + CO,(g)

Calculate the maximum mass of copper that would be obtained using 200 dm? of carbon(II) oxide
(Cu= 63 5; Molar volume of gas = 24.0 dm’). (2 marks)

-------------

0452
g\ \
i
L 5%
N
kol
E
o
)
S8
i E
T~
&
Q.
I3
e
=

[{%@,w 8 3583 ) G35
;2) 4é %
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