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1. (1)  Aluminium and phosphorus form oxides with general formula M,0;. Complete Table 1
by writing the propertics of the oxides.

Table 1
Property AlLQ, P,0, A A b
Structure e TR A \qr/ s
Q"ﬁ\ o (P S % 4 'Tuf\.\.'\_z/ YAulelu \¥ (75 -..-U\k’:‘/
Bonding \owva C v Cc\)c;\e-w)t' vk (] A
Acid/base character AvaPhiolad — I Aacdic M Cucle
(3 marks)

(b)  The grid in Figure 1 shows part of the Periodic Table. Use it to answer the questions that

follow.

o

)

i R
Figure 1

0] Give the total number of clements that can be placed in:

L periad I (2 mark)
A Seents W

11. period 5 (%2 mark)

\ < e\emusts P/A/VF_._

(i)  Placc each of the following clements in the grid:
L Element X, whose atomic number is 14 (1 mark)
1. Element Y, with the highest first ionisation encrgy (1 mark)
1. Element Z, with the lowest first ionisation encrgy (1 mark)
[V. Element L, whose ion L2~ has clectron arrangement 2.8 (1 mark)
V. Element D, whosc ion D** has elcctron arrangement 2.8.8 (1 mark)
VI.  Element Q, a halogen with the highest atomic radius (1 mark)
VII. Element R, a period 3 clement that exists as a monoatomic gas (1 mark)
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The penceal formula of alkanole s CHL L OH

ia) ¥ e 21 i
Draw the an cture and give the name of the alkanol withn ~ 8 f
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(L T, . W d
{
Rol— C— & —C ““FT_—O—HF

R Lo

Name
\jt‘»'."‘l'zu’\_l—_o\ //l I%".:.l_r: \.\d{

(M) Table 2 gives the bothing points of wme alkanols

Table 2
5'. n o Doiling poinv~C
! 2 78 8
1 3 972
| 4 i 1170
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r of carbon

(1) On the grid provided, draw the graph of boiling point agmnst numbe
EOAD © Bro| ap ‘ (3 marks)

atoms, n,
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(i1) Fromthcgmph d::lcn'n:nc/blr ng pamlofzhcuknnol withn =35, (1 mark) 1
il B2 G Y S NGNS v Moh e B, |
(iii)  The boiling point of the alkanol with n = 2 is much lughl.r than that of butane, :
Explain (C = 12.0; H = 1.0; O = 16.0). (2 marks) '
S hansd. nas. b degen RN T i
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(c) Alkanols are used as fuel.

(M Give another use of alkanols. S . (0 mark) _
— L - \ - ] C ‘ \di -'
N o s o o PEE S S|
= ‘\\CL“ \\.J\\-L.- PR M| . g
—~ AWy e "";M'“"'Cf"'“"\"'ﬁ‘-“-::'&-----‘-E‘?'.'.*..’:‘_.\,‘:-‘f,._,,, e

Tand * ' = G- :‘1- . .
(1) mnicﬁh‘fm\tf.t’ﬂhu \ur‘lhc combustion of the alkanol with n = 2, (1 mark)

R R R R T R NN TR I I T LTI, .

\)]Lht(;({‘\ C\BC\\DU\D\‘_\:%‘@J‘:.—_;’ ..... RCO.;\.._\ ..... %\‘\.10 ............. {

-1

= e N (m)  Use the bond energies i Table 3 to caleulate the enthalpy change of combustion
.4 o of the alkanol withn = 2, (3 marks)
)
Table 3
Bond Encrgy kJ/mol
cC-C 348
C-H 412
C-0 360 1
O-H 163
0=0 496
C=0 743 =
|18 TR 2 S ST RIS HFRST IR -
RS LASRD I R EEERa 4 Eieo=l
- W
[_1‘_...............,.......u.................. asarsanses
Boovde BOsen e
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IR A G AG) T
=Tt = T W1 2 W it
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\ 3 /u- >\ -‘,ﬁflw e
{\jcMa\&c ";_u\\.c, '“SY“' Ty iy
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(2)

0

Usc the following cell notation to answer the questions that follow:

Al(S)/A*(aq) // Pb?* (aq) / Pb(s); EC,, = +1.53V ) (1

(i)  State what the symbol / represents. V/
‘\—’\r\m_gg. _\D\T\AUD\@L / \w—‘-:zf -\-L\C:SQ. n

(1 mark)

(i)  Write the equation for the cell reaction. (1 mark) (
CCAMEE S SEAE W R Y
(i)  Given that E® value for Pb”'(nq) / Pb(s) is —0.13 V calculate the E? value for
AP*(aq)/Al(s). (2 marks)

Ecr_ E-‘rc.h, — "*-—-3.-:;;.._._

. 1
s s i aanie. “/ \(
e M G e - I Sy v

(iv)  State one use of clectrochemical cells. M (1 mark)
- V\fau.\.u..} \:-ﬂ\'\'—uk_ﬁ .D/

-—SDMFC? ...... E} -e,\v:c.\(ﬂi-q\ Q\n:fﬂ}\"‘s > r% 1'Ll
-\"\R‘(—Mx .:51.»3 cal\g, Car ‘ot wr{/r—\w kq\%euec Lede.

-------
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(b)
Water
Fipure 2

(1) State why it is necessary to add dilute sulphuric(V]) W’o the water. (1 mark)
—'"To e 'V\.Jd-.‘%“?.f . "51"“"“". c_\ﬂaﬂm\“:j_‘} =

(i)  State lh|:_‘c[?%;d);f at which oxygen is produced and give a reason. (1 mark)

- \ }:.q “\\«.\, ccu-cﬁ"— /0 \-\ B iom o M\\}T—-‘:._'!Ca _'_'_'r‘k::

(i)  Write an equation for the formation of oxygen, (1 mark)

4‘ U‘-\—--- T D\\llg ‘*‘ O 4-(?-— e L LT ep——
Kenya Certificate of Secondary Education, 2022
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Afler Llcclrolysmg the water for 88 seconds, the volume of oxygen gas collected
was 23.0cm?. Determine the:

(iv)

809

I volume of hydrogen gas collccl\cd (1 mark)

cierFerians '“_"_"_”"“{”_""".I".""",.,,,,",.,,.....----n--------'""“”"‘"""""""""""' )
\J D\ T‘-ﬂ\b (:) .' M = anrnianee .u"o..---l)--u. PernsrERdsdaaRiRana

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

11, amount of current used

(1 Faraday = 96500C) /ﬁ -
Ml = T i
/’.ai-/t/ -

Mo\ ; 0 : ,f
"},? 2% C\:ﬂ P “{ G/ ' (n L.Jotft(, Ak

\mo\ O:L_J d.-rgcwrrjl'}j/
‘/ﬂﬂ' - 42 AV Y2

V/’f“dr xa‘trrﬂb /’,')_,
\

(a)  State and explain how a catalyst affects: |

(i)  rate of a reaction .
- C c\"r—\ \\5% \\.A.r_‘t-et:_SP = >
i

b \V\""tr" i wac‘naw._ cno S"\ ’i- \'(,\y

f
'I
5‘?5’
ch—":
$'~
.I
i
%"
{
6TE0

YOI T ITEErTEY

(ii) ywld of‘LhcproducLs ,/ 1 (1 mark)

....-{....-

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

----------------------------------------------------------------------------------------
------------------------------
-------------
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(b)

Rates of reactions are measured using various methods, In the decomposition of

hydrogen peroxide, the rate is measured by recording the volume of oxypen gas
produced with time.

Other than measuring volume of gas produced, descnibe a method that can be used to
measure the rates of each of the following reactions.
(1) Sodium thiosulphate with hydrochlonc acid.
$:0,°"(aq) + 2H'(aq) — S(s) + SO,(g) + H,0(I) (2 marks)
Bosadt sedaon i aplde ae T
vdden O oce o\t a Veades  Blaceo| o~
Spakes w0\ 2 oexeb” | Rscerd e ¥
(1)  Acidified potassium manganate(VII) with iron(11) sulphate.
MnO,"(aq) + 5Fe?*(ag) + 8H"(aq) — Mn?*(ag) + 5FS*(aq) + 4H,0(1)
(1 mark)

\C) (".-.) - \-)1\ cee W S Sodua \\"\M) &u‘-\::\..cﬂ‘: C-"L-«.r.T
Svo C&A\-‘a"\- e Lrea o = \Od\q*—n e, T /(
Yz vass « Me  Coudelh it e

\’A_Q;\\L-/ Qv Soma Ara s “

1 &
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() Inanexperiment, the rate of decomposition of 50 ¢m’ of hydrogen peroxide in the

presence of mangancse(1V) oxide was measured. Figure 3 shows a graph of the results
oblained.

ITHEN RN — i - S . L . bl dgda it ol I ST N i
z -+ -:_ii__ _I'l 1 ‘1tr i-4 *IIrT "-I? -I—-—f I-—-L-IL s 4 j.l- f__.l_l- T
T ot e B i S ERR BN NSRS NN E R I )y O |

1_,0 p4-1 b b oab g el L 1[ ] R N S N Fa 1o Y BN YW
el (B rirtund DTS INEPUVENN ETRIN R FRFIT NN W R AR RSy N SR N
e T 1'-._._ :,_-1 e }1 L ..'i_ T]-l[ IJ...,..J—'TT‘ Faed R 1 __,-j_ I
| e P e ] AT e AT
ehes el b it fRRu] huat fu g 'I;,"::‘r’ [l‘.llr 1" L=

aiod bantd Reutl RRRRS RERA) bOR: piunRptaghl g SRR |EERg [ Ray FRRRE wE A Ru R g, L

100 ST 1 E A1 / 4 l { -!.! I Erir 5T

Volume of oxygen/cm’

5 10 15 20
Time/seconds

Figure 3
(1) Write an equation for the reaction. (

L

Kenya Certificate of Secondany Education, 2022
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(ify  Using the graph, determine the maximum number of moles of oxygen produced.
(Molar gas volume at room temperature and pressure = 24 dm?

ik i (Zmaﬂ.s)
NI ot Y H?.—\,.E‘\uc,c_\ P )

Moot o O - W2 o
......... &ah% \/ /41@_{#/\1‘7 @‘(‘.@@
—u QO‘%'Q?M\D\ 'L/’/L,

R L LR L LR L e R R e L e L L L LR L et
—2
AL (\O

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

(ili)  Calculate the concentration in moles per litre of hydrogen peroxide. - (2 marks)

DM\ e eho 0o D04
1.5 2

{\AO\"‘" - "-‘j; !\r\g&O’;_,_ O OD%}":’% /:.-—- amtl
oo azEY (Fawwe ?:?...

g

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

5‘-‘) ’C)
T o%egM VY A
(iv)  Determine the rate of decomposition at the [ 8th second. (1 mark) -

...................... }2__.:5:—‘9“ ‘5,-_-; i :.lam3/s*

T

(v)  State .md explain one factor that would increase the rate of decomposition of
50cm? of the }drogcn peroxide. (1 mark)

WA mx.g Sc-:k'wi*’- ‘.vc\"“5¢:=

. Mc..'t‘.’&‘.;_fa_ AN 1/‘/
-3\\.\__ B u,xvxdhcf ewf“gv\_ t \\M- MO\M‘*TE’S
. OR_ .. e
: W N vease Cc%c;,.ﬁe:\wm- ‘?JS WaOa ....”\

'f\th\f.’.msc:'-’12%.3':_‘5&&&-;4“9—5*\\‘3‘0“%

e ————
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5. (a)  Explain how concentrated sulphuric(V1) acid can be prepared from sulphur(VI) oxide
gas and distilled water, (2 marks)
.- %\ \q\n\\c C:D& Caks !.\_,. " C..-\G\\ c.i‘\_—:lT‘\L:c-"\ 'n)a‘,ﬁ-u(— L'U"“’j
C-L'V\- \\myu+ u\ 9 erh'-—'-‘-\ V T \\'«\_... "'ch.cj\'\u “"" (5 SDS
: I..-.J'\ ll\.x g \-\b ‘-\.-,1; n \0 L\"\c\l&'kl o U\L\J_.M\C L » V,‘ (
OV ‘35\.«::.. ‘m:._ S Tw PSP T I LS 1Y o) S 2584, J“" "l:“"“’"‘ o L\IW N
DN odewm, \\f“v‘f‘\*kﬂjt'b\w‘\kf}‘ “W\ oM. S
VaSog V|
(b) Conccmr wted sulphuric(V1) acid acts as a dehydruting and as a drying agent.
(i)  Give an example of a gas that can be dried using concentrated sulphunc(\E’[I) "ll.'.‘lt!]\)
mar
; \ ;/ /
(i)  Complete the following equations to show how concentrated sulphuric(VI) acid
acts as a dehydrating agent. (
L. C,.H,,0,, > A a4 \"\QO v (1 mark)
II.  CoCl, - 6H,0 > e C\ A G\_\lg 1/ (l mark)
(i) State the obscrvations made when concentrated sulphuric(V) acid dehydrates: N
I. C.H,,0,, \/ / (1 mark)
A Raew sMid/ boowen ol ... Cormned
II. C0C|2- 6H,0 (1 mark)
Panw. C}-‘-S:-‘}.aﬁ.‘?.... C‘“«mwgs"m ....... \S W hwadesr
(c)  State the propertics of concentrated sulphuric(VI) acid which are illustrated by the
following reactions:
(1) S(s) +‘ 2:;2504(1) — 350:(!5}- + _2":(,:)(!) Va ( (1 mark)
O\ékw\“ch/‘}*’-o\*eujqﬁgak‘ e
; Kenya C ertificate of Secondary Education, 2022 vy
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o NaNO(<) + WSO (1) — ”\(),(mﬂ £ ONallSO,(s) / / (1 mark)
Vela \r\\ }\5/ e \L\:C’ \Jc\d\‘wh\\\ L‘ur\-k\fﬂ'

W NNy

e

() When aminture of $em’ ethanol, 1em® concentrated sulphunc(V1) acid and Sem’
cthanoie acrd was heated in a beaker, a pleasant smelling compound was formed.

(1 state the role of the coréentrated sulphunc(V1) acid (1 mark)

C M/ cobelies N SESshe s

E'Q- \S\_\Aﬂ:(».;__“-\...a_.ﬁ} Sa_».ht.

(1) wnte the formula of the pleasant smelling compound.

______________ [oevoneivmmmanmsrmsse s

C"\‘B C_.C'U C._:_ *\

6. Vanious types of cells are used to electrolyse concentrated sodium chloride. One of them s the
mercury cell.

(2)  Name another type of cell used (1 mark)
r-\/\-..- C;\-\.C‘\'J\AFQSSN'\I . Q_,,'\\ /"‘u"\(’m\’:"ﬂ.u\""- B (_Q\\ o

';" (b)  The mercury cell uses titanium or graphite as anode and mercury as cathode. State why
steel is not used for the anode. (1 mark)
\\ I_l“-' { o -\-—- \ Vr;ck-" m\'C\.. C\A\o\a\.u_ L/:Lar SU‘ Fﬂ FC...CL&
C -\—*-,_ . c:c-'\‘ hﬁ\\ﬂ f-?»\"k»\'“""“"L . _\‘uL“.C’T B~ e SO a2, O - \C:_.
(¢) At the anode, chlonde 10ns and not hydroxide 1ons are oxidised. Give a reason. (1 mark)
Covautehon gC—\"ku«sh \L g‘w s N\zam
ek s,% ....... u\%” ..... - P
&
.‘J. Kenya Centificate of Secondary Education. 2022
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(d)  Describe u‘:ing cquations how sodium hydroxide and hydrogen are produced m(;h;;fﬂls)
v’
- a\\,ﬁ ﬁ xAJW e NaHa o

—a
52,1\\5\1-3 ago = QH({D\J:'- }—L\Q:)Jr:zf-j

Acce PV

— ‘i
64_\?\0\-"‘ 9 " [ ..........-........................................................-..‘........... (
\J\\\\J—'\Lb \C\' ya?\'ﬂ’ --------------------------------------------------------------------------------------------------------------------------------------------
o &
(¢)  Give two reasons why it is necessary to recycle the mercury used in the cell. (2 marks)
—.Memam g whansos. KT
—~ M\J‘:‘*“’:ﬁj SR SD A Dui" ‘/.
(f)  The products of clectrolysis of concentrated sodium chloride find extensive usc in
industries. State the role of chlorine and sodium hydroxide in the paper industry.
(i)  Chlorine (1 mark)
(i)  Sodium h)'dmxidc // ( (1 mark)
AUt Ao wide e Ap o sk, / et };;r,ﬁ
Kenya Certificate of Secondary Education, 2022
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7. @ ) Give the formulac of two ionic compounds that can be used to prepare lead(Il)
sulphide sal,

(1 mark)
Polion), [/ Poleat0, V.

enmanas mrrmmmaran

(i)  Two moles of aqueous ammonia reacted with one mole of phosphoric(V) acid.
Write an equation for the reaction that took place. (1 mark)

299%3\\?0437(%%“@2&!?0%

(b)  Solid copper(Il) sulphate is available cither as anhydrous or hydrated salt. Figure 4
shows enthalpy changes involved when water is added to cach solid.

Anhydrous Water H
ydrated
copper(11) sulphate copper(Il) sulphate

Water Water ,
AH = —156.0 kJmol~! AH = +12.0 kJmol~
A £

Aquecous
copper(II) sulphate

Figure 4
(i)  Calculate the enthalpy change for the process:

\Water

CuSO,(s) > CuSO, + 5H,0(s) (1 mark)

O e U S

K’f_’.")'a Ccr!mcaff’ GISGCDJTEICIF}' Etfl’l'c‘aﬂ-ﬂn. 202.2
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(i)  Describe how cach of the following can be prepared starting with aqucous

copper(1l) sulphate.
& 1. hydtated copper(11) sulphate, (2 marksbr
"‘:t " G:‘L"-‘-C,DU-E C’:’\-’\?c f Q\J u_\ bk‘\r E. ‘5“. .c{')(‘t_l e ELQ:‘
A\\bv\_) " gq\\.\f“—"l_c‘,_ S\}u'\'\uu\. J;x) Cuo » ’b T u},......z.h_——c"-'
11, nnh}'dy@n copper(II) sulphate. L1 mark)
.2 &chmmuﬂcwﬁbaf"’“f‘j"_‘*}b
Q0L — B
H\r‘q'({ ....\/‘*iékr&‘&r c.«\ C.ULQ,D% c,p_h_g-\—» \. 5 L:._u,,\-\x \
‘.‘.&‘z.ﬂ:.aa.\.......ghe‘.»xe%,c Y. e M o wlile”
(¢)  Aluminium hydroxide is used as an antacid.
()  Namec another compound that is used as an antacid. / (1 mark)
; V\Gf}}\f\-%\"\«m \"“3 C‘Jm“*'c“*?—— ‘/ -
(i)  The concentration of hydrochloric acid in the stomach is 0.01 M. If an antacid
containing aluminium hydroxide is used, calculate the mass of the antacid
required to neutralise 100.0em? of the stomach acid
a (Al =27.0; O = 16.0; H = 1.0). (3 marks)
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