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INSTRUCTIONS TO CANDIDATES

Answer all questions in Section A and six questjons in Section B.

All your answers mugt be written in the spaces provided.

The periodic table, with relative atomic masses, is attached at the end of the paper.
Mathematical tables (3 — figure tables) are adequate or non-programmable scientific

clectronic calculators may be used.

Where necessary, use the following;

Molar gas constant, R = 8.31JK mol",
Molar volume of a gas at s.t.p is 22.4 litres.
Standard temperature = 273K.

Standard pressure = 101325NM™,
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SECTION A (46 MARKS)

Answer all questions from this Section

1. Electrode potentials for some half-cells are given below

Half cell E° (V)
SO*(“Q)'H(aq)’SOR(aq)/Pt +0.20
MnOaqy Hagy Mniz, /Pt 151

a) Write the cell notation for the cell formed when the two half cells are connected

(01 mark)
............................................................................. g W
JC@) 5 (ftz'). )er sz.. EZ} mz) //Mﬂo,;l..mo e Mz}‘@/ﬂ: (s)
b) Write equation for the overall cell reaction (1%2 marks) ok
NG g b @ ........ &
..Y.\....:_k @) GHT ey T.RASN 2609722 M0 e, 550 en ]

¢} i) Calculate the ffee energy of the cell. (1 Faraday = 96500C) (01 mark)

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

R T L L L L T

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

ii) State whether the reaction is feasible or not. Give a reason for your answer.
e (ot mark) bl
..... casible. 5. bacause. e £ree. enegg 98 e cll s ngs

AO:@‘;; Teasddet \naue R emf of the Gall T< posctive.
2. Write equations to show how the following conversions can be effected. Indicate the reagents and

conditions for the reaction in each case.

ol

a) 0
@,& -OCH; to : | (2% marks)
MUKONO EXAMINATION COUNCIL 2024 2
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R

CHLGRR HaCONH, =28

g | e,

...... C(:OlH,T s <S5 g e rmeee o R?
cy,ch il | > Sodalime >C Cl&

20— MMQHSCOOHTM—*CHL,-&LQ@}WWH [:

€ Offer errect allernctive (S80S fr

3, a) Steam distillation is one of the methods used for the separation of a component from a liquid

@E@ECH_; %

mixture. State three requirements for the component to be separated by steam distillation.
(1% marks) '

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

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

...... T e e TR T T T T TR R AR R PR R R R R L L AR SR CL AL AR R R A AR AL

b) A mixture containing substance X was steam distilled at 760mmHg and 98°C. The distillate

contained 85% by mass of water. If the vapour pressure of water is 735mmHg at 98°C. Calculate
(03 marks)

AU B - mg-Mg)

the molecular masss of X.
‘ Poset Wumges X

Yy o
{riz

W, ?‘Q«SP—V\’\'S'Q'\MQQ lee.. non=olatile, . 3

I

MLIKONO FXAMINATION COUNCIL 2024 3
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4. A green powder Z was dissolved in dilute su|

hydrochloric acid was added to the solution o
a) Identify the cation inZ.

phuric acid to form a blue solution. When concentrated

fZ dropwise until in excess a yellow solution was formed,

(" (%4 mark) -
e S QDPOACED), Son Accept, Cu z
.............................. Acce ,'3“(—“) it M e
Raject ... (i1 Rejs-L T
b) Name the species present in the solution r
i) Before addition of hydrochloric acid. (¥ mark)
................. le% N e(‘.(;l)()gn A A B by
: {7'\7 Ll Wl / ................ B.yb
if) After addition of excess hydrochloric acid. (%2 mark)

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

BN £ T SN E S o I

B N T T T A I

¢) Excess potassium jodide solution was added to the blue solution.

i) State what was observed. ' (01 mark)
WP, .. presa et Bn. 0. o Se\utiom,. O
ii) Write an equation for the reaction that took place. (1% mark)
.................................. cA...Olh
e

savea sesbnasnebirune U R TR T e R B RRRY. S T T P PR i i Sy & A
veasses feeany

5. a) Write

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

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

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

q
MUKONO EXAMINATION COUNCIL 2024
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SesarrievienasipriaAe Seivaceerpvrar s at A Rad et aREB IR RRRERT YRR

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

[ SRRSO, GO | IS o R A D onronns 0
[H* v“-?»'-Hamo‘(”"X | = (?mﬂaxxs"f\/(“___ﬁé/_

....................... P T YA | B AP st Boli i A
._———_—__2'—-—“"

O

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

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

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

TR equddoram,, It L= LRaO8 ol
.................................... Rvé-at-w---:(,g..u--.{\.S.y.r.‘.\.\;.gzi,..r\.’..:...........,............H..

6, a) Name one source of vegetahle oil, (%2 mark)
e Sms\mszedrsf ..... ?.y?: ...... bt i s Limsim.,
BIC (=t Bo1Y s N Reject:, ... Gonfs. .|
.................. Sundtewer Seeds s S Plewe

b) Describe briefly how soap can be prepared from one of the sources of vegetable oil you have named

in (a) above. . (03 marks)

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

R
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AL 000e o% cimsim,.. ol aid Concerraicd Codinn hdaade. st
'S Joguled e Shring,. el o mere reacion
b resulb o, SSISET solvdhien is. Cooled. v 02,
Concenieded. sedivm. Slepde. Sovhon. .. added 1o .. o mar
<oap. Colwhen. fo.. Precpumle sk fte. -Soapa. ...
........... Sean..£lodats. a (A :
P fq‘/‘ ..... w1 E&K\mmcdﬁ;ff/ ........
¢) Write the general equation for the
i) Formation of soap, ¥ (01 mark)

©)
T/ ..... ol

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

7. a) 10cm?® of a hydrocarbon R, (C<Hy) was exploded with 95¢m® of oxygen. On cooling to room

temperature, the residual gases occupied, 70¢m?.

When the residual gases were passed through potassium hydroxide solution, the volume reduced to

30cm’. _
i) Write cquation for the reaction between R and oxygen. (01 mark) ol
CHy. 0. =550 9z 2C000. 3. 200,

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

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

Yma.@.. 400 :3

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

R R R R TR T PR R R LN

|
MUKGND EXAMINATION COUNCIL 2024 J= io 6 /

Co

2
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..................................................................................................................

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

b) Write equations to show how R can be synthc;i};d from an alcohol. (02 marks)
dN'E

------------------- B Avsreturcan

MR MO eeson = d

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

/\CCQPt oy othwy  Cegveex C&A‘Téma,t\vo, mlj&‘

8. a) State three reasons why beryllium differs from the other elements in group (II) of the periodic table.

(1% marks) /
...E?.@@\\s»m...@”.vs?m....\r.\,.c.x.s...:m...gmo.d.\egﬂ aromic... adiug;

AR R R R R R R P r R PR D it I R v ol S A A= It (s e A~

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

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

9. a) State the trend of the thermal stability of the tetrachlorides of elements in group (;V) of the periodic

table. (01 mark) | '/' 9»’ .
Traimostmleddy. desseaces. fom.... Codom. Yo Sachinnde. ...
s dead . deA@en e LA A
\v\ Ahiz case Aggq)t;. ..... b@@reases ctgmn he 8’“’”\?‘

b) Explain your answer in‘af _ (04 marks)

MUKONO EXAMINATION COUNCIL 2024 7
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Avsefe.

- -
—f~ -

B N
‘C‘@'\Qy‘-—q‘ﬁi J.(\). Write a mechanism to show how each of the following conversions ¢an be effected.

\

S % v s
Lo

)  OH

W cH,OHCHCH:  to ., SHGH=CHCH; (03 marks)
CHa CRACHCH, S0 Nty | el CR=CHC
Me

b) H
o (03 marks)™
............. LT LI T T . o ¥ X (T TR
3. G PR C G T S A CHsy
M --.‘ ...... ;““”gg“‘c‘:‘:\f“é ‘3 ----------- -:*‘-.“‘y‘ ........................... (‘)‘“5““”
W-Llf\C\V\my.\, ........... 2,GeV N, ‘C-/\ 2...:..-.,@...(2,.{—._\_;@;—\.@\-.& ................ # ..........

MYKONO EXAMINATION COUNEIL 202411 (cii), gacH
S S S N e N

Alinic.. mding._losseases. frem... Carken T, \osd, Thrs. leads

E Yo..an. ncgace. in. elameotz Calwing... Saondleag
1oendh 3090 ACEACACE S oo
- Sanseuently.,. 106 ena@y. iz e lreak.
*’V\@(‘O‘DY\O\QQ ......................................
..... Tons Y o bachinidar. 26 Cadeen , Shicon_awd.. @_
SERINaniam...ace . Thetmally Smake. and. St decenth

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

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

R L TR PRI SRR M0 N O R L T N T e

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

AC(QP{;MC/\L‘, i MC‘\Z. &t C, 3y
SECTION B (54 MARKS) (M= Sn, Plo)

Answer six questions from this Section.

L
”~
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\-\(9\J 339,

........................................... ‘h@vmg\ecfzawm
Sheuld covesr 5C O&EN\S‘If e C“-Qﬂq

¢) CH;CH(Br)CHaBr % (lg‘g CHaﬁSf.‘H (03 marks)
A NaOH |e et C=
e e ROl CHC=CH

( { . = .

e -
R R IR R L R R CE L R E LRy T PO SN O T L o — T O oo

" Q’f\g,c—\‘\zoi\ﬂ — AR CHD N

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

20 Cﬂg%zc‘ﬁj%\’*l-%(’ ......................

Rl RN T (o

— W7 Bcp ey, ~NOHC R oF B
11. Barium hydroxide is sparingly soluble in water No, -+ &y — I\SQ By
a) Write:
1) equation for the solubility of barium hydroxide in water. (01 mark)

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

T L

Acsepts ™ B (B & s AT S e

ii) an expression for the solubility product, Ksp of barium hydroxide.

K o %{] E-c-j Hjaz (01 mark)

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

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

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

b) The solubility of barium hydroxide is 0.675g per 100cm® of water at 25°C. calculate the:
i) solubility product of barium hydroxide at 25°C and state its units.

(3%: marks)
W\.‘?Yﬁf..msss ......... Balo, = 121 1.a0es). = /l"Hé .....
....... \.}@.... " 2o (OH),,... Conimin.. 4B o e
e 12783, 25, Boa(OH), Conlrin (2EIEXTY iles
|00 Gun = 2.9 X6 ML

\coo cofp Leludion Contzx\n 3‘Cl‘+:H<\6?v\

. L3 uhien Conrna 2947 X185 3 xiovo m&_asl
#2 [60(0*’\)2] = ()cDgCi\H-M, & \o8 = 2)0 02943 M
S — ' -

CamScanner
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lot the Soluloddy =% Poq (OH),

LR ol

(O S g 7 W o= L1 P
" S ﬁ{‘) 2.S i

........................................................... .
' -KS_P — 2:46X\0

e S

---------------- [wres

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

....................... s AR s gy e aapsssnises s s frmabizass
............................. = 2} (0.0 2a4) '

..... HETE . AT
h“nr\otg’oh\(\'—cf

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

ii) Give a rcason for your answer in c(i) above.

-----------

W, Gncaanten. lm..‘.’.f...‘.‘.ﬂ .(.DMC&*?...\.(.’.Y.)T‘A)

MUKONO EXAMINATION COUNCIL 2024

N hadlad I A

A m‘\& S"\'\u(me:)...:&o‘\.\ehp.n..r;. b bydan

i) volume of a 0.01M potassium chromate (V1) solution that must be added
solution of barium hydroxide to precipate barium chromate (VI).
(Ksp of barium chromate (V1) is 1.2 x 10*°mol* dm™ at 25°C;2. (02 marks)

Cu. Qw8 ==&, GO
........ P2a Cx Oy 0.5 08 = 0% cafd . Sl Ry tap)

i) State what happened to the solubility of barium hydroxide. (A

A\ Kalis)

‘ e Rep =TRSO
KaCelly qp—s 31 Celirigy o b2 2RV 7 (02020590, COAOT

. o\ = 2.0 59
[cor) = [KGOg =30 LG, . S AL

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

' W3
sy O-0lnols. T K 1C404+—C$m’\“‘“°00k 1 (T
oot &wmd“ma?”f& Oy  Contain (- *O%M X \OO® ),

--------

O« O}

c) Sodium hydroxide was added to a saturated sofution of barium hydroxide. > 5

murk)

(01 mark)

Sodium. hydonde. 55,6, Siwog, elecimlyle. Nt compbielyy.
’\U“i%. \“’rv‘x“&-\/\ Xﬁ?&\.ﬁ‘.&..@r.\é@.mgt‘.«.‘i,mn\ Amss T, deads o am WC v do.

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

...:.Y.‘:%...L?.é,‘.%?v.*.?..&)jdm&\q%&a..ﬁﬂn.&;..ﬁ&iﬁ&s ..... M. Avin.iong... @1
. L%.gz.\.Asmmgi./..“.&ff\:x.\.\.-n»...&-.394.( .\VS\.‘.&Q:’...\x&’.\‘{s’r...(:l.’:vf.&‘.'.‘?.&f.‘.\‘.»‘.":‘.".sf’

\¥ »C)'OQL‘L‘)\U\\LU\S blﬁ N k\\jC’)"UX\CQ( !

10

to 1dm’ of a saturated

----------

o .
o4x @
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12. Ammonium dichromate dissolves in water to form an orange solution and decomposes on heating to
form a green solid

a) Write equation to show the effect of heat on ammonium dichromate.

* (1% marks)

(R, 0y e e O o 4R |

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

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

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

b) State what would be observed and write equation for the reaction that would take place when the

following substances are added to a solution of ammonium dichromate.

i) Acidified hydrogen peroxide solution (02 marks)
Observation V/‘ Gin ‘/‘/ ‘
........ Qe . Sshuhen.. s do,ntense. blue. Seluiéy

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

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

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

ii) Aqueous sodium hydroxide (02 marks)

Observation

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

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

R A R R R R B I T T T B T S

Equation ‘
.............. B o
C(Q_O:)_@L@"t‘QOHmz) —= A fO (,CLZ)TH .D\!,

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

iii) Acidified Iron (I1) sulphate solution (02 marks)
Observation
. oY
DVGV\QQ Soluwhion L‘T/\A‘ﬂ(ng © Lbrown. "
MUKONO EXAMINATION COUNCIL 2024 H
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Equation _ ,_

: + 3¢
C‘(LD?@%)"’\ Li'\'\*mi)* Q’Fg Za;z)—"‘ 20 %G@* @’\:ér@“)" FHO

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

[EXRR] »
.............................................. drebidensabaneiorss .%-.u.......u.............n.. 6‘ L/

..........................
e sebruetdivanncasarserndsinseadrofantsddtbacerrtugetbdoniovattnrvecestocssivarcioed

¢) To the resultant solution in b(ii) was added silver nitrate solution.
i) State what was obsetved. | (V2 mark)

. hi.ll RN R TN R RN L ) NELTEE) E N R O R R TR R A

s)e

i) Identify substonce

W o onc.anﬁv\‘mdm’m’?f@,dt?\/( ...... o ———

.................................... .Ol
X e QB’Y\CQ..J\WMSMTM\M\ZQC& 14 SV ——

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

MUKONO EXAMINATION COUNCIL 2024 12
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ii) Name the reagent(s) &a/( : 2 marks) . & ’
y. ﬂ“)%hm*ed@dmch\m?“qq&, cudal . Seclidn ‘. i
Sl

S AP s — @
2 sSadiwn. 0 le. ©\ian... and. Concentaied. b me g e

iii) State the condition for the reaction between aminobenzene and z,

(%2 mark)
S s wwwn@"ws%\/ ................. @,
frceé;ﬁféﬁif‘;ﬁﬁﬁﬁﬁffﬁﬁfbf?éiﬁ]Ilﬁﬁﬁﬁﬁiﬁffﬁﬁﬁﬁfﬁﬁﬁﬁﬁfﬁﬁﬁﬁﬁﬁﬁ;%{cﬁ}ﬁﬁ!'iﬁﬁif\ﬁééﬁﬁﬁcﬁéifé\'ﬁﬁﬁé@@w
Rejects >10c '

iv) Write anechanism for the reaction leading to the formation of nitrobenzene.

2 H go __\(04 ql_arks) 6 ¥ W
AR T Lf.-—i—HNOnganQg_j— ..... HE) A Qf

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

b) Benzene diazonium salt was reacted with 2 — naphthol in the presence of sodium hydroxide.
i) State what was observed, Y2 mark)

........................ ocowr. ed. . ..\ﬂafree..(.
e PR

MUKoONO EXAMINATION COUNCIL 2024
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14, Compare the reactivity of fluorine and chlorine with the following compounds. (In each case

illustrate your answer with equations)

a) water : '/( \

€) hot concentrated sodium hydroxide solution,

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

.......

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

MUKONO EXAMINATION COUNCIL 2024

(03 marks)

(03 marks)
Flumsmmmme,reﬁm\ve\/\’ ................................. ‘

d)

............................................ =

B R 18 Y T PR TR

2Llag A GO o s BC a4 8

............ ‘ yr&‘-qiﬁ *Z’HZDQ;

14

CamScanner
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Aed

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

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

15. State what would be observed and write equation for the reaction that would take place when

a) Cold concentrated hydrochloric acid is added to lead (IV) oxide (2% marks)

Observation _
Ak Kot s issshesin. S ool founing.
qwd\qb{ NERTRL i ceceimpsssssegersmssssisssssssesmssassrssss e o

.................... pegiselton) KA 5
Equation ‘ 2 =
.............................................................. %‘
Pb ;‘K5>+4‘HCLC.§1?/)'—'> ...... bC-th\L""Hg\O&)
b) Acidified potassiurn manganate (VII) solution is added to hot ethanedioic acid.
(22 marks)
/‘\
2,

Observation ' ‘
............... Rureld solshon. Matas...d5.... bl oty

AW !audob\f% g ca(b‘m ...............................................
R 2 (-

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

2 MO pr gHT@z}..T 5C1:}: @ap 2 M;:%z)f. 8H2Q\‘f 10C0

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

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

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

..................... Aefeck) arey, PCUPIAIR .o
Equation brh - ' i //r @,
RCooY, s...2 65(”“6)1&%) £.200 .cc.\zf._:). QA_S 1200, £ C Q,(sw ¢ 4NHz o
MCOD g . RAG om0, k. s, s, 2AG €.+ 2RD T PO
MUKONO EXAMﬁngO;TtOUNCIL 2024 t : 15
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1 AC@pE — o

C CHy i '
H_% %:\ L W 4:(7_(6\5) . ¥ QNQOH( — CHI_;&S) -+ (-H-_&(.CCNQG?.‘— 5”,(1&5 sHO,,
d) Aqueous solution of iodine and sodivm hydroxide is warmed with
propane -2 — ol (02 marks)
Observation
............................. ek\ownyrwfd?ﬁ'@,/(
v)éf(r( MT‘gS\‘NCf Equation CH_?;%X\CH5 ‘//l , .»HI_;(S)
SOV, 1 R =, W ) —rI,_@-Q-rNaOH( % o
cH
A’QC‘QSPL 3iﬁct\5 Y 1 li.tli)\ NU\DH&!’J‘} - t\]q;
............................................................ (W7 CISTRRICTED @
k.cH_,,CooH
16.8) i) Skctch/a graph to show the PH changes when sthanoit acid is titmleeﬁs to godium hydroxide
solution. (1% marks)
j«\q,. ...................................................................................
s O ST DO ARIROPRRTOR s o . /AP
Q.-: ...... PG aveEiN I JeNdsriundreasibusaratorecnbancsnrdecnidonidosciatisnantoaiisastosnsias
sl et o, y@@uﬁc‘d&ﬂ& Q) ....................
ii) Explain the shape of your skétch graph in at). (3 Y2 marks)
ALAS Wikidly, e PR RS ey, \r,@h‘j g oanse, Secdiom. Jydnielp
or, ERNG . Joa sz, Thaf, wa.\.er’sr%\:\.s ............... aqums.. & \m..(zméumf..ex.... hyxide
A A8 PRy, Aosrg 4. T3, B ke g, some §e/p 2V
2. WARATRZ. 1ons, (2. Loging, s ’nl,?«‘f‘s/ecﬂ \ag.. ldegen iong. fem & e
ol oekng. addad:. Mea, cm%..’.ﬁ::». & 55 iz Jouffer. Rat. cey &\?,ﬁ“ufc
,,,,,,,, £ Xo. Cas, PR Shagpicy Intrenses S‘/\—AK&WW Skt
\GV\S s A nenmlised, ‘@9 T ims, Qrvn, G honts, acd g
wev\d\- oW 1< 7 I\,\waum&mffu\&mc’
(cl—\_a,CODr\\q ol aaiontc mﬁ\ﬂ ut afm——\’ hydnade vons, 4 e\,

F)l INA l
Canse
i et awotc o\ﬁT—L :\MB&? Crerses o ¥ @xCats lwomagen \GY\S fvom eRCass
CamScanner
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.....................................................................................................................

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

b) Calculate the PH of the resultant solution formed when 20em® of 0.1Msodium hydroxide solution
was added to 100cm® of 0.1M ethanoic acid at 25°C.

(Dissociation constant of ethanoic acid at 25°C'is 1.7 x 105 mol dm)

. 04 marks) WA .

: = [2CXO- Z( g3 ¢ é[% Loty = A]XHTD}Z .Ol:
Woles 6, o0k = (R50DNE 0 1 s . Nl o crgmn= )= 0ol
Excess sonos 55 2l = (0.0l = 2X\10H) = £ RS slas,

..... (ehe). Nelwng of Culimnl Soludion,. = (20 1100). = 12068
- N0 =X Lolsthon. Cantain,. X0 nsles, o & 7
\soo e Tt < 0\*"‘“‘@“*“\\@‘35}%\0095 YE. 006t
ST ... N o2 Tacd] 2lepcesl 1= O DL
Ch2,CO0N, )T‘AO\D\'\Q?)%Q*‘\AQDDMQ@{)THZO&
Mo aing Na O SR G0N = 151 .. hence. miles. o CaCeola = 20185
120wt sf cohdon Conimin 2 0\Svllas,. @4
....... \SD e < &E\@‘“CM*W“GKN}A GON = [9.016HM
oo [sald =lemeoond) = 0 06t TS
chaak rerssnerevsgripmeversverarshorverren G .S ..................................................................
Fom PV BR8N
...... Pl o 1 EXAGS | @t RERLET N e
S i S @5%-0@) |
YH@5,5:',_ ..................................................................................
17. a) i) Stale whatis meant by the term lhcnnoscttingplasti_c. (02 marks)
Thase, oo, PSS wihidh, when. neaied. Can 0ok lee. sefened dol ke 5o
emouldedf ac. ey Comain, 9. Ahree—di 020K 54 oon
el gre. Crees oked. and. nodd oy 7ong . covalent. roh ds.

i) Give one example of a synthetic thermosetting plastic. (01 mark)

.................................. Q. \OW\W\JLV/@

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

...................... P\((Q(L)%‘QDC&.KQ«\C{.Q,

= PO XYre sing

MUKONO EXAMINATION COUNCIL 2024 . V7
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b) Nylon - 6,10 can be formed by reacting hexane — 1,6 ~ diarine with decanc dioyl dichloride,
CIOC(CH2)sCOCI.
i) Write an equation for the formation of nylon - 6,10. (02 marks)

¢) The osmotic pressure of a sotution containing 2gdm™ of nylon ~ 6,10 at 25°C was 0.188 mmHg.
Calculate the relative molecular mass of nylon - 6,10,
(2% marks)
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d) State one use 6f nylon - 6,10. K
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END
= GOOD LUCK
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