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KIBUBURA GIRLS' SECONDARY SCHOOL

Uganda Advanced Certificate of Education

S.5 EOT II EXAMINATIONS 2024
CHEMISTRY
Paper 1
2 hours 45 minutes

INSTRUCTIONS:

Answer all questions in section A and section B
All guesticns must be answered in the spaces provided

The Periodic Table, with relative atomic masses, is provided.
Mcthematical tables(3 - figure tables) are adequate or non-programmable
scientific zlectronic calculators may be used

Iilustrate your answers with equations where applicable.

Where necessary, use the following:
Hoiar gas constant R = 8.314 JK' mol!
Moiar volume of a gas at s.t.p is 22.4 litres.
Standard temperature = 273 K
 Standard pressure = 101325 N m*
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Section A (46 marks)
Attempt all questions in this section
1. Name the reagent that you would use to distinguish between the following
pairs of ccmpounds. In each case state what you would observe when the

reagent is treated with each member of the pair.

a) CHsCH:CH=CH, and CH3CH2CH2CH; (2 marks)
Reagerzt! _ b
oo ATt e, reg et M), Sl

Observations:
............. pucple. ShihonFibee Codess — crachacH=cry (2

No: O’Lcervq,UQ.,

el poon Glihe. furns  Cofoueless — ¢ qzeHac Ha=CH,
------------------ NO.....6.L.é;v.q.:L.G:."."c.t\.’?.‘éz.‘:"EH‘&'EH;'&"_‘"{E“‘Z.".".'...'......"”".‘...'..

b) CH3:(H,OH and CH30H (2 marks)
Reagent: , .
Todune Cdukion aud Qoblurwl/g&ﬁla&lb Cebihon

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

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

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

¢)  CH3CHz2C=CH and CH3C=CCH; (2 marks)
Reagent:

............. by, preapitnds, jotts CHacHacECR el

...........................................................................................
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2. An alkyne X has molecular formula C4H,. Write the names and structural
formulae of all possible isomers of X. (2 marks)

e CHzcHaC= T B yna
CHic=c cHy LA but—a— \dﬂQ_'\A’ @

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

(b) X reacts with an ammoniacal solution of silver nitrate.
(i) State what is observed. - ( mark)

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

(i) Write the equation for the reaction that takes place. (1 mark)

g

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

(4 marks)

CHzCHaCL KO"‘”Cng‘hol“/"* CHa=CHq

................... B v e

CH2=CtH, & Ctp,\ & = T vrorrrrs O %Harcl. ..............

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

L

, CL Peek
3. The enthalpies of some reactions are given below:

(i). Cyy + Oyy) wemmmmmm—— CO), ) "393.5 KJ/mol

(ll) HZ(g) s l/zoz(g) w HzO“) 285.9 KJ/mol
(iii).CeHsOH ) + 7Oy, mmmmmmmmmmi-— 6CO () + 3H,0(, 3009 KJ/mol

(a) Calculate the standard enthalpy of formation of phenol, C¢HsOH from its |
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%Q&Em&%x\m CCO A 1400 . GebpoH 6. AHE2 2.

.- GU b 3UU e L'”) =y T
(3083 ACBE ) e,

= =209k ‘

|l

(b) (i) From your answer in (a) above state whether phenol is a stable compound

or noft. (0% mark)

(iGive a reason for your answer in (b) (i) above. (0% mark)

—

4(a) State Raoult's law of relative lowering of vapour pressure. (Imark)

0‘2; &Pq,ﬁwn Gan)mw\\»j,, a. non—\/lff&h(.a, &Kd:q, N—e;t.q 2
/K».mc& Aadhen.. f‘m« D e M. Ghuden. at. qg‘%ﬁ“["fd*&

(b)(i) Calculate the vapour pressure o gﬁolu’non con’rcunmg 189 of glucosa
(CeH120¢) in 50g of water at 60°C is 15 mm\*ﬁg T s (2 3 marks)

Mdae Ma s$ % Smw =) Cp Hi20y

= @x()) *(1x2)+(6x6)
Mﬁfarrmug_t—h() @%)*L) Lg
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¥?‘m_ P_QPA&\‘&- —  Mag ?{_ HLWL X Mr uabf 14/

Lebeat Mo ofluime, x mas §ueler

13‘0——@«@3—_— 48 x 1z
| 150 o x5p v I

lw@
o Vepe postes, 5. Shain = 1Tty

(ii) State any three assumptions made in b(u) (1 7 marks)
L Gtaeste, | deeindh adtedgts. o0 .. JGL o dhe Sk

\LL &Mwn bt ./r _ elitz,
. G’Quw& \J Non \qua:l\bu N l/" fj Ffﬁ/e_w

Ofere i¢ no demlea) reachin Mw@m 5()«@&

o W“ﬁ

5. Polonium 23$Po undergoes radioactive decay to give elements X and Y ?'W‘Z"‘ '
according to the equation below.
26D, m— ) g —
(a) Write the:
(i) Atomic numbers of elements X and Y (@03 mark)

&/c
(ii) Mass numbers of elements X and (@03 mark)

(b) Calculate the half-life of element V. -~ (02 marks)
[The decay constant = 6.54 x 10™*min™']

'tji:Oé‘i 2.
éﬁerLo'*’

5
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6. A solution containing Xg of cane sugar [RM.M = 342] in 1059 of water at a
pressure of 101.3Pa boiled at 100.06°C.Determine X.[Kb for water =
0.52°C/mol/1,000 (O4é'_mor'ks)

B’lll:ﬁ 9Qiu«la&\cm:-_|oooé~—pc>o_ooéq/f
_ OSQC U '&TLAMAJ’W« 1w l’“‘!\jf’mit Ca‘(kdb %

O O(,,° - ,\{ ‘HTQ, QQMQJ'\E'\ I “g‘vlb Pun:t Cauged 5 (%‘lt.’). Koldﬁm
52
B9 +61\5/4<F~

|O°°§1"J welor deeloc M4k LK.
) lo{_j%[ wzdar b(!hfve,f Gﬁ;{i{)ﬂf‘XmSWJ( X..
S LTI SR

7. Excess ethane reacts with chlorine in presence of sunlight to form
chloroethane.
(a) Write equation for the reaction that took place (01 mark)

CHCH ) + Clagy — CH;CHQ.CL + H

s
(b) Outline the mechanism for, the reaction. (033 marks)
M{ — Cl4+Cl A

L orafIRANYE s ot

CHsCHW el — CHzcHacl + CU

Cl
CL “+ CL Wi ¢ 0. SR

8. (a) Statz three factors that can affect electron affinity. (1% marks)

_mgﬂvr b LR G et

(b) Write equation for the first electron affinity of sulphur. " (01 mark)

WSors o S /

6
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(c) The first and second electron affinities of sulphur are —200 and

+649 kJ mol~! respectively. Explain the difference in the electron affinities

of sulphur. arks)

u it —+t
_L:, {m\— elochvon fom Gf az%p. 1S ~agehve, L.mxu; _f\nd-”u““y

owt "“[‘Q/l Raed »ofotd‘ﬂn N Cl&lclo_ck. -+ Y\L-.L‘!th( /’wua_. &J(letr

'h’ ‘&(m WW{"\S@‘\\/Q& CJ“U'&QA« %ﬁm-'a-mlg—- . ?{wl, inCOm\aj.

—@(fLUI&A&.S ) q%mxtir «’(Hﬁl/d‘l;}i‘ftz mu.lwa. ’HR& 1 H %&'

—TL_;@ 'y —g,uwﬁrk mM&I{kwLLn oladnn IS Luj cwlole ‘/“"H:‘Lw
o jon, Ener M,Jrl,z cu&ma to add thee clochen Lok Hod

.('ur 15 ovm : Ml&a.. Secu»\,\ zﬁldhvx q’ﬁ' {:Wl ve
9. The tdss spectrometer of chlorine shows peaks at mass 70, 72 & 74.

heights of the peaks respectively are in the ratio of 9:6:1.Calculate:

(a) The avarage atomic mass of chlorine. A (03 marks)

bundance, = j._)(\ob = 56:25" A Do

.T[_g..
< xmo 6281 HTe
R A M < /o 'Bm%dumxbuu QIMQ,/@
) A’*/ 3e Cutbmc M S —-‘ _L = 35'5%

(b) Therelative abundance%f 3B¢| and 3¢ 2

(_le‘ He ;-e,LthL a)éllvssau(.ﬂ_, ¥ 35_Cl \/r -
Lv" ‘Hl l-e,l.puh\l.lb @}‘m)%&__ ‘EC 37(:( l‘l '°°_'

k,A M o Qoflpm qaﬁm aLu\BaMu,x Mw&} l&f‘f__
e = BT

[ o | - s s gD

. T velahve ngc Uovia 25 16 16T 10l chdonle —

I7T 25%

(02 marks)

CamScanner
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Section B (54 marks)

Attempt all questions in this section

10. The toble below shows the tests carried out on a solution ¢f substance Z

and the following observations were made.

l
|
|
|
l
|

'_ | Tests Observations
| (i) | To a solution of Z was added White precipitate soluble in i
dilute sodium hydroxide excess sodium hydroxide o |
! solution drop wise until in form a colourless solution. }
| | exzess } |
(ii) | To a solution of Z was added White precipitate insoluble in |
aqlieous ammonia solution drop | excess ammonia solution. |
| wise until in excess __ N
(iii) | To a solution of Z was added A purple solution turns |
| acidified potassium manganate | colourléss
| (VII) solution
(iv) | To a solution of Z was added Whl'f// vrecnpl'l'cﬁ'e dlssolves in
dilute nitric acid followed by exces ammonia to form a
silver nitrate solution, then colour |ess solution.
ammonia soluhon drop wise until A
l’l excess
(a) Name and write ‘rhe symbol of the: Lt (@01 mark)

| Qn@@ + 20H@y — Sn(OH)z@) ‘{«r

(1) Cation in subsjrqnce VA

(;ii) Anion in subqunce, Z ...

_SaOH)2 ) + 20HEp —

lfrrm@l) ot

(b) Write an ionic equation(s) for the reac: ton Ieadmg to formation of the;
(i) a wh:’re precipitate and colourless solut:¢ n in test (i)

o

8

(3 marks)
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(it) a colourless solution in test (iii) (1'/2 marks)
G +53“l§33+‘é"‘t‘@\”"/‘:@?ﬂgﬂ"ﬁ@ﬂ-mOJ‘C@

(iii) white fprecipifm‘e in test (iv) (015 marks)
-k T { . ki
A+ Cle 2 A, AU

(c) Write The formula of the compound Z. (01 mark)

11. One of 'the limitations of the method of determining relative molecular
mass by freezing point depression method is that the solute should not
associate or dissociate in solution.

(a) State three other limitations of determining molecular mass by freezing
point depression method. (013 marks)

T oofuke & naw volatiloaA”

sees TR LR L]

¢ P b AR

(b) Explain how association or dissociation of a solute in solution affect the
molecular mass determined by freezing point depression method. (@02 marks)

Association:
Aseacia b, o e, st § el B o ety o Sl o e

Dissociation: . '
fhe CAliguiie, bopedy = redusiy T oflecdlar gy G Sbh

(c) A solution containing 0.142g of naphthalene in 20.259g of benzene caused ¢
lowering of freezing point of 0.284°C.Calculate the molar mass of naphthalene.
[Cryoscopic constant of CeHe, K¢ = 5.12°C/mol/kg] (03% marks)
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) O 3( f:{ ECanu., Aisgelyes Ol429 MM&M\L
9999 5 Ctte cfunf«u C 01142, X oo

A0 2.!"

. R 0’23{) O
0 234 (/ LJ (‘ch_’;»u.\'(w n F"Qll:ﬁ ]’Dm‘b CQchk.

5’Q°"“(“f'°“°~'F°“¢j ik Caaced by @;ﬁ@ng&
T e e g Pl = 126 (LT

12 Compleve the following equations and in each case outline a mechanism for
the reaction.

(a) (CH3)3C-BF‘ CH3CH20"Na* e e (3 marks)
CH3CH,OH, heat CH%)lc—CHo. ~+ N8 .
‘ (‘,H3CHnoﬂ'q — cH3cHLD. +Nq gl

. {cHa) CQf/( 3 @Hdab—crs - B

‘c) HC ==CH 1. Na/ NH3(')\ - ~— (3 marks)
5 - CHZCH C=CH 0
' 2. CH3CH,Br l+ NaBr

Na +NHy —— NC(NHQ_ ((_/\‘
o TR i CNq -rNHg SR
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Na™ Y
Nt B —— Nape

13.State what was observed and write equation for the reaction that would

take place when
(@) Sulphur dioxide gas is bubbled through a solution of potassium manganate

(VII) (02 marks)

Obser‘va'hon

?w‘) Sahon /Q:,d'w-.( ce?mx‘au

i:u ~ahon

Lol
zMno+@p+Efol@ T Sy 1Mn@% +5SO+(«L;;J 1. PO

rb Aqu?o 4s ammonia is added drop wise unTuI in excess To aqueous copper (II)
sulnhate solution. (023 rark:

Ob scrvaT'«)n

%?MZ. ‘;d’aim Sm T 'fwvv\ a ésem:- OL“-Qf’ ldel-ﬂ «gU{)u}ﬂon

Equation | ;)_L
. Choy £ 20HGp  — GOH, @) ¥ Q——
CoOH)2 & 4NHz @D . [C“(NHQ;]GP T QOH@@

ue
(¢c; Ethyne is bubbled through ammoniacal copper (II) chloride solution.

- _ (?,%mks)
Obtservation
. D
11
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Equation

CHC=CH () + 2Cu L @p raNHzep 2. CHCECCu) +2NHyLhag)
TS SR, Ty, T l‘//‘r IL

(d) Hydrogen peroxide is added to acidified potassium manganate (VII)

solution. (02 marks)

Observation

Equation -

QMOZ@@HHOewmf@@——ﬂM’é‘awam@ﬁeHgy,@

(01 mark)

14(a) Define the term osmotic pressure.
i Wlied 7o tha  Ghhs, Gido

"L’u wga,lﬂwcﬂ-’ﬁ\n, ‘&Z,\olﬂmy o)(_ 859\10,.,\-,- ~n\;{)em,laa TD maove /}%‘M —h &‘PVQ‘,:E
/
OLQ"&H:L&E“A'\M‘L@WLQ&M\—WB&WW%

(b) Explairs why determination of molar mass of polymer, osmotic pressure is
(01 mark)

praferreu Thar1 boiling pom‘r elevation method.
Ppers lave, Rl elative, mufosglor nastes o 1t dildte Ghion Hoy,
wchde . In. m &owhms } }’ﬂ’bm&zrf ’Q‘Z\IQ. Mmfo(m %&

magurghfe Onshic, waaf@“-m

(c) The Osmotic pressure of various concentrations of solute X in
methylbenzene at 25°C are given in the table below.
{Concen‘.fr‘a’rion 10 2.0 13.0 40 5.0 6.0

| (g/dm?) R

Osmetic pressure |23 37 53 75 92 109

((Nm™%)

12


https://v3.camscanner.com/user/download

(i) Plot a graph of osmotic pressure against concentration. (03 marks)

| A ?meL- )(. O’Jm»hc_. ’,\affu,re_ l:}cwvd‘t wahaﬁb\;
ewhe | : FERPEERES BONEE FEn 1 (SDRdnEes LA iunentad N 4Pl

| |

Pvzﬂura. | ' f R , " -‘

m B | S

20

El
:
il
b
S
(O
Q2
&

’ et

— e S'c;y (L
= *;'-?-7 P“%ﬁ' o
Vit ;‘;:_’j"_j_.f_fgf“ '?ﬁylm o\

1
R, l :

13
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(ii) Use the graph to determine the molecular mass of X.[Universal gas
constant, R = 8.314J/K/mol] (04 marks)

M¢
o Shpe = 1giagis N G e apec e b
eSS = R x 65 4270)
\/ AN

M

15(a) 10.0cm? of a solution of ‘ammonium iron (II) sulphate-6-water,
(NH4)2S04FeS04.6H20 of unknown concentration was pipetted into a conical
flask. To it was added an equal volume of 2M sulphuric acid and then titrated
against a solution of 0.02M potassium manganate(VII). 9.90cm? of the
permanganate solution was required for complete reaction.

(i) Write an ionic equation for the reaction between manganate(VII) ions and
(1!/2 marks)

%‘g’% ‘/’i

BFe?tp + MOk + eHlp — Mutiey + 5 Fetfor

iron(II) ions.

(i) Calculate the molar concentration of the solution of ammonium iron(II)

sulphate-6-water. (1'/2 marks)

dgmogm? o Ghabby Co 0:0amdes o M2 MO jors
WAoo’ 4 M6 Slibbn, Gotls, 002 X309 ) rofes ] ML 19~

jooO ) - &
oz Diooo)q8 U°{”~\04~!°ﬂ—"

°°°°\‘18MVQJ§MOItww6(‘“"ft@m‘m'@m - Fe ot

,, | = ?m e ks
= (2 °°°19 xiooc) mi|ers
io

(%3 CamScanner
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¥
:00‘1‘1%“‘6”%’

(b) 0.5g of an impure solid potassium chlorate, KCIO3 was accurately weighed
and put in a beaker. 100 cm® of distilled water was added and the mixture
stirred to dissolve. The resultant solution was transferred into a 250cm?
volumetric flask and the solution was made up to the mark with distilled water.
10.0cm? of this solution was pipetted into a conical flask and to it was added
35.0 cm? cf the same ammonium iron(II) sulphate-6- water solution used in {a)
followed by an equal volume of 2M sulphuric acid. The mixture was heated fo
about 85°C and then cooled in cold water for 3 minutes and the cold mixture
titrated with the same permanganate solution used in (a). 25.20 cm? of the
permanganate was required for complete reaction. (Given that 1mole of
chlorate (V) ions react with 6moles of iron (II) ions)

Calculate the number of moles of:

(i) excess iron(II) ions that reacted with manganate (VII) ions. (1!/2 marks)

Ms(’engO;:zé‘a X002, :Oﬁfwmf’u s
| oD .
.....f.\’.\;.sf&é..ﬁj.-....ﬁeff....:, (sx0. cowm@ = :

(ii) iron(II) ions that reacted with the 10 cm® of chlorate(V) ions. (1!/2 mark)
mffeiﬁFe“”“mg“ 35X 0099

—— 0'0034'60;% ‘f F .
MFPQ$ 5} FQ + ot "{-ﬁ *‘*‘t‘& = (6 UDB%I—V/?ZSQ)M(QJ
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= 0:000945 mifog ¥ FC

(iii) Percentage purity of the potassium chlorate. (K=39, Cl=35.5, 0=16) (3 mks)
Mo of KOOz = (xensentys ). mdes

e 2000150 5. e 05
o5 § Sh e oooasie ndutboior

250un3§. Ssr\kh% GM\"“‘\ (O ODD‘S?S XQFD mJQJ 55— Cl03

— SO 375"“’& e T

B .f KCW03 = @) @Sk 406D
= 1'1’2&)

o dmsle ..gt.....KCtOz eghs 12259 A/ og)
00034335 Pme{,S Sf KCl0z wej {22, xo‘oo :51_4”)3

: 0 4233
Q. a0, . Mn KAOs. = Q4 gzzqz?g‘xjﬁgco |
o fPBES j - 8. 3

o5

16
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THE PERIODIC TABLE

N o [ AU R R I R
poa 304506 78
R e LT
1.0 1.0 4.0
H i H He
I i] 2
{
(9 9.0 10.8 [12.0 [14.0 [16.0 19.6 1207
Li| Be ' B| C|I NI O F | Ne
: R 5 6 7 8 i9 lm |
23.0 1243 | 27.0 [28.1 [31.0 32.1 135.4 a0
| Na| Mg/ Al | Si Pl S Cl| Ar
11 12 | 13 (14 115 |16 |17 |13
| | | |
T T i
9.0 401 (450 47.9.1509 152.0 |54.9 155.8 [58.9 [58.7 [63.5 [65.7 |69.7 [72.6 [74.9 [79.0 [79.9 478
K| Caf Sef Ti| V| Cr| Mn| Fe| Co| Ni| Cul Zn| Ga| Ge| As| Se| Brj Xr
190,20 21 (22 |23 |24 (25 |26 |27 |28 (29 [30 |31 |32 (33 |34 |35 {36
85.5 67.6 88,9 [91.2 [92.9 (95,9 [98.9 [101 [103 [r06 108 [112 [115 [119 |122 [128 [127 [i31 |
. Rbj Sr| Y | Zr| Nbj Mo| Tc | Ru| Rh| Pd| Ag|{ Cd| In| Sn| Sb| Te! I | Xe |
E 38 |39 [40 |41 |42 |43 |44 |45 |46 |47 |48 |49 |50 [S1 [52 |53 |54 |
N R |
153 137 [139 178 181 (184 186 190 (192 [195 [197 [201 [204 207 [209 [209 [210 |222 |
. Csi Raj La; Hf; Ta] W Re| Os| Ir| Pt Au] Hg; TI| Pb| Bi| Po, At En
|55 |56 |57 5’72 { 73 {74 |75 |76 [77 |78 |79 |80 |81 |82 |83 84 85 86
ISR S i |
223 226 227 ‘
| E"r" Ra| Ac|
187 (88 |89 |
o
139 (140 (141 [144 [147 [150 |152 {157 159 |162 [165 167 169 [173 175 |
! Lnf Ce| Pr| Nd| Pia| Sm| cu{ Gd| Tb| Dy| Ho{ Er{ Tm \’b§ Lu
57 |58 |59 |60 |61 | 62 |63 |64 |65 |66 |67 |68 |69 |70 |71
4 |
— ! | 4
| —
227 232 231 [238 [237 (244 (243 |247 |247 |251 |254 [257 [256 (254 (260 |
 Ac| Th| Pa| U|[ Np| Pu| Am| Cm| Bk| Cf| Es| Fm Md| No| Lw
;39 190 [91 (92 [93 |94 |95 |96 |97 |98 |99 [100 [101 |10z 163 |
END-MTN
17
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