WAKISSHA JOINT MOCK EXAMINATIONS

SCORING GUIDE
Uganda Certificate of Education
Chemistry P525/2
July/August 2025
1. (@) | Mass of carbon = =x 3.3 =0.9g ’
® Mass of hydrogen = t_za x09=0.1g
Mass of oxygen =22 - (0.9+0.1)=1.2
G H 0
Masses 09 0.1 1.2
0.9 01 12
Moles -l-z- T ;
0.075 0.1 0.075 1
. 0075 01 0075
Mole ratio 0075 0075 0075
(1:1333:1)x3
3:4:3
Empirical formula of W is C3HsOy
E
| e
| (i1) Rmm = wvdx2
? = 44x2 .
! |
' = 88 - % for units given for Rmm i
(C3H«O3)n =88 '
(12x3+1x4+16x3)n=88 o«
| =88n =88
' n=1
| molecular formula of W is C;H40;
| e
()
0 L2 8
H—t-cu, &-oH
(c) Wic acid =
- | Red precipitate (Reddish brown precipitate
») 3 — — — !
P Cl B > gt t
. =4 |
| A U,y B oy =+ |
|
' Cu, Oy +4H, O
—
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_ —-E'r"’-'-“ﬂs . L -
l o oy artalts b fa) {"DH 4
| ST e 99 :
| WG <t —
—H,0 Intermefliate must
= ._correct
L,-’IL_/ | | 4
_ o b ot
E:E—q' , bock, < H-&- e, G~ O~CHg
(ll) <Y D"r
2%
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(iii)
04
1
© r]
“OR Sodalime. .. _ R LA« ozml\i
+% %% S dxy ethey .
2 = ---‘-; ) : _jC'
i VoceCHy
20 )
2.(a) | Rate law is an expression, or equation that provides a relationship !
() between the rate of the reaction and the concentrations of the reactants | 0l |
raised to appropriate powers which are experimentally determined. :
Stoichiometric equation is one in which the number of atoms in one side | 01 uﬁ-"’l
is equal to the number of atoms in the other side of the equation.
Or is a balanced eguation. /j
(ii) | The rate will increase by 16 times. 02 m=*
Reject the rate is increased by 16(sixteen) !
Accept the rate in multiplied by 16. ___,.
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(iit)

K= Rate
[Br O;J[H*] [Br‘]
. 1.5x10°
~ (0.015)(0.02)" (0.025)

" =100moldn’s™ % for units missing

2%

[LLC!

Rate ==K [CH3 CO CHj] deny if units wrong.

01 mark

(D)

Known volume of propane, Iodine of known concentrations are mixed
in a flask / container. On addition of a fixed volume of dilute Sulphuric
acid, a stop clock is started.

At regular time intervals, known volumes of the reaction mixture are
pipetted into different conical flasks containing excess sodium hydrogen
carbonate solution. The acid is neutralized and the reaction stops.

The amount of Todine remaining in the reaction mixture is determined
by titrating the neutralized mixtures with a standard solution of sodium
thiosulphate using starch indicator.

.The volume of sodium thiosulphate required to reach the end point is

directly proportional to the amount of Iodine remaining in the reaction
mixture.

A graph of volume of sodium thiosulphate against time is plotted and a
straight line graph with negative slope is obtained an indication that it is
a zero-order reaction.

v

i 15—

(© @)

Temperature 555 606 645 714 769
TK

1 0.0018 0.00165 |0.00155 |0.0014 |0.0013

i

Rate constant, ?.‘?2 x 10 3.’?2 x10°|544x10° | 0.111 |0.819
k 3

Logiok -4.43 -3.43 -2.27 -0.955 | -0.087

o.;:f— '%0087 : accept 2 dps for logioK accept at
1-0.001
. least 4 dps fm‘%

Slope =

= 78652941

21/,

a1
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+ 50 -8702 - 8602

fa
From K = Ac*"

. ,
log,, K = log,s A+ -ﬁlog.a

A

|OE|I1 K= Ioglo " 2303R T i )
Fa - for aa units

~ Slope = 2303R 2
- Ea Deny for wrong units.

-8652.91=2.303x8.314

. Ea=165.679 KJmol™

(see graph at the back)
Accept Jmol™!

3.(a)

®) @)

For germin 452 4P?
For lead 6S2 6P?

Carbon does not react with sodium hydroxide under any condition.
Silicon and tin react with hot concentrated sodium hydroxide to form
silicate (TV) and stannate (IV) respectively together with hydrogen gas.

Siy, +20H,,, + H;0, = SiO},,, +2H,

1 T
. = for states wrong or mlssu*
Sn,,+20H,, + H,0p = Sn0} ( +2H,y 2

g

-

04y

OR Deny for only silicate or stannate.

Siy, +20H,,,, +4H,0,, —}Si(OH}i’m +2H,
Sny,, +26H{_“ +4H,0,, - Sn(OH ):-w) +2Hy,,

(i)

Carbon reacts with hot concentrated nitric acid to form carbon dioxide,
pitrogen dioxide and (water:)

Cyy +4HNO,,,, = COy, +4NO, , +2H,0,,

Silicon does not react with nitric acid under any condition.

Tin reacts with hot concentrated nitric acid to form tin (IV) oxide,
nitrogen dioxide and (water.)
Sny,, +4HNO,(,,, > Sn0Oy,, +4NOy,,, +2H,0,,

(iii)

Carbon reacts with hot concentrated sulphuric acid to form carbon
dioxide, sulphur dioxide and (water).
Con +2H,S0 > COyy) +250y,) +2H,0,

Tin reacts with hot concentrated Sulphuric acid to form tin (TV)
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Sulphate, Sulphur dioxide and (water).
S,y +4H,S0 1= Sa(SO, )y ) + 250y, ++4H,0,

Silicon does not react with Sulphuric acid under any condition.

%fnrstalcswmngn:missing

© @

Pb 0
90.66 9.34
066 934
207 .16
0.43757 0.58375

%
Moles

0.43797

0.43797 0.43797
(1 : 1.333)x3
3 : 4
Simplest formula of Q is Pbs O4

Mole ratio 0.58375

03

Q reacts with hot concentrated Sulphuric acid to form lead (TI) Sulphate

[v) en water.

Pb,0,,, +3H,50,, —3PbSO,,, + —;- Oy +3H,0;,

Q reacts with hol concentrated sodium hydroxide solution to form
plumhate (II) and plumbate (IV)

Pb0,, +60H,,, — oy + PBO™ +3H,0

OR

P5,0,,, +60H,

(=)

4 (o)

+4H,0,

(=)

— 2Pb(OH +Pb(OH);"

(ag)

For both
51,

20 marks

L(a)
i)

Vapour pressure is the pressure exerted by the vapour which is in
(dynamic) equilibrium with its liquid.

Osmotic pressure is the pressure exerted on the solution to balance or
prevent the movement of solvent molecules from a region of low solute
concentration to a region of high solute concentration through a semi —
permeable membrane.

02 marks

ii)

Vapour pressure decreases with increase in the concentration of a
solution because the surface of the solution is occupied by many solute
particles which prevent escape of solvent molecules into vapour phase
and thus vapour pressure reduces.

Osmotic pressure increases with increase in concentration of the
solution because increase in concentration increases the concentration
gradient and thus the rate of diffusion of solvent molecules into the
solution increases and thus osmotic pressure will also increase.

03

b) (D)

Graph at the back
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(i)

= %)
Slope =
T T
08

111

=0.06126 + 0,005 (0.05626 to 0.06626)

.tfupr,'xlﬂ" = E
r

_ 8.314x298

P = —— T2 = 40,443,552,
0.0616x107 52.073

(CsH100s)n = 40,443,552.073
(12x6+1x 10+ 16 x 5)n=40,443,552.073
162n = 40,443,552.073

n = 249,652 Deny if dps are used.

(c)

A known mass of a solute is dissolved in a known volume of the solvent
to form a solution of known concentration at a given temperature.

A pure solvent is placed in the inner tube until it reaches mark x in the

capillary tube.

A solution is placed in the outer casing which is connected to the piston
and pressure gauge.

A pressure is applied on the solution so that the level of the solvent is
maintained at mark x in the capillary tube. The pressure applied is
called osmotic pressure and is measured by the pressure gauge.

05 maris|

C)

Soluble starch has a very high relative molecular mass and since
freezing point depression is inversely proportional to relative molecular
mass, the freezing point depression would be too small to be measured
by normal ordinary thermometers.

With osmotic pressure, any change in concentration would result into
osmosis taking place and thus osmotic pressure would develop.

03 mark
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5.(n)

e e

b)
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ci\,
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(d)

Do

Reject is OH
in missing

51/,
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the molar conductivity of lead (II) bromide at infinite dilution

A PbBrz = AcwoPb?* + 2Ac0Br

The solubility product determined as follows;

Ac= %

Solubility of lead (II) bromide is very small.

But Ac = A since the solubility of lead (II) bromide is very small.
=35

Croe

PbBrys) +aq < Pb2+(.q) +,.2Br’(.qj

c c 2c

Ksp = [Pb**] [Br]?

=¢ (2¢)?

= 4¢® mol® dm™ deny without correct units

(©) @

RFM of PbBrz =207 + 80 x 2
=367

784
[PbBr2] = e

=0.02136 moldm™>

6(a)
Q)

Solubility product is the product of the molar concentration of the ions
of a sparingly soluble electrolyte (salt) raised to appropriate powers in a
saturated solution at a given temperature.

Reject compound or substance

01

(i)

Common ion effect is the precipitation of a sparingly soluble salt from
its saturated solution on addition of a more soluble compound with one
ion common to both at a given temperature.

01

(®)

Excess of solid lead (II) bromide is mixed with a known volume of
distilled water in a flask. The flask is stoppered and the mixture shaken
vigorously for some time until equilibrium is attained at room
temperature.

Deny?/, for room temperature missing
The mixture is filtered to obtain a filtrate which is a saturated solution
of lead (ii) bromide.

The electrolytic conductivity of the saturated solution is measured using
a conductivity meter.

The electrolytic conductivity of pure water is determined using the same
meter. Ksolution = Ksolute + Kwater

The molar conductivity of lead (II) ions and bromide ions at infinite
dilution are obtained from the data book and are used to determine
solubility of
PbBrz2 = 367 x 0.006980

=2.5618 gdm?

Mass of lead (II) bromide that precipitated
=7.84-2.5618
=52782g

31,
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(i)

®

S —

Lel y be the solubility of PbBrzin 0.IM NaBr.

1 Pb By )+ nq 7 Pb?*(ey + 2Brisg

y y 2y

Na Brpg —> Na'aq + Brisg

0.IM 0.IM  0.IM

[Pb*] =y

[Br] =2y+0.1
=0.1M since y <<< 0.1
3.891 x 105 =y(0.1)

- 38981 x10~5
0.01
=3.8981 x 107

Mass of PbBr: that dissolved = 3.8981 x 107 x 367
= 1.4306g

Pb Brz (5) + aq = Pb?*(aq + 2Bris

c c 2c
Ksp = [Pb*] [Br]?

=c¢ (2¢c)?

=4¢3

=4 x (0.02136)}

=3.8981 x 10 mol® dm"

Pb Br2 () + aq = Pb*(aq) + 2Brisg
x x 2x

Pb(NOs)2ap = Pb¥ag + 2 NOf,
0.2M 0.2M 0.4M

Po*]=x+02
[Br]=2x

Since x <<< 0.2
x+02=02
_[Pb"“] = 0.2moldm?
Ksp = [Pb*] [BrP?

3.891 x 10° = (0.2) (2x)?
x=0.00698

% of PbBr that dissolved = ’";f‘ x 100

=28.612%

accept 2dp
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(@ @

The solubility increases because nitric acid oxidises bromide ions to
bromine.
2Brig + 4H'eg + 2NO'ye = Brz@ +2NO2¢9+2H20¢

The concentration of bromide ions in the solution reduces and more lead
(I1) bromide dissolves to restore the equilibrium such that the Ksp is
maintained.

(iD)

The solubility increases because Magnesium ribbon reduces lead (I~ |~

ions to lead metal.

Pb* s + Mg — Pbgy) + Mg

The concentration of lead (II) ions in the solution reduces and thus
more lead (1) bromide dissolves to restore the lead (II) ion
concentration such that the Ksp is maintained.

- Salting out of soap

- Purification of common salt

- Use of potassium chromate as an indicator.
= Qualitative analysis.

02,

Benzoic acid has a benzene ring which exerts a negative inductive effect
due to delocalized pi electrons.

The oxygen — hydrogen bond of the carboxyl group is weakened and
thus can easily break and an aqueous solution of benzoic acid has a
relatively high concentration of hydrogen ions.

In ethanoic acid, the methyl group exerts a positive inductive effect and
thus strengthens the oxygen — hydrogen bond of the carboxyl group and
thus cannot easily break and the aqueous solution of ethanoic acid has a
relatively low concentration of hydrogen ions.

Fluorine atom has only one isotope while chlorine atom has two
isotopes of chlorine — 35 and chlorine - 37,

Due to Isotopic combination, Chlorine molecule has three relative
molecular masses and this gives rise to three peaks in the mass spectrum
unlike fluorine which has one relative molecular mass and thus one

03=x

Propene has a localized carbon to carbon double bond which is a centre
of high electron density and thus is attacked by electron deficient
species to form a single product.

—_—C L s - c

CH, gHCH:
T

—

21

05 o

© WAKISSHA Joint Mock Examinations 2025

(%3 CamScanner

Page 13¢

- -


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

In propanone, the carbonyl functional group is polar with oxygen being
‘more electronegative than carbon and thus pulls bonding electrons
towards itself, creating partial negative charge on oxygen. The partially
positive carbon is attacked by electron rich species to from a single

product. 0 _— ol
e AT p

hasclhonigna
Hen == W + EnN P
' ) X o 1 .+
c B, 4 o —>

? :
cN f“s%

21,

)

Fluorine atom has a much smaller atomic radius than Chlorine atom.

In fluorine molecule, the Ione pairs of electrons are closer to each other

and thus exerts stronger repulsion and this weakens the fluorine bond
and thus can easily break.

In Chlorine molecule, the Ione pairs of electrons on the Chlorine atoms
are far apart and thus exert less repulsion and the Chlorine — chlorine
bond is relatively strong and thus cannot easily break.

03 marks

Carbon dioxide partially Ionise in aqueous solution to form hydrogen
ions which take part in the disproportionation of maganate (VI) ions to
form Manganate (VII) ions and insoluble manganese (IV) oxide.
IMRO; () +2C0y ) = 2MNO; ) + MOy + 2005 oy

OR.COyq) + H200) = Heag) + HCO3(agy
=BMNO} (g + 4H(g) = 2MNOg.q) + MOy + 2H,0q)

04 marks

20 marks

(a)

Ore is a naturally occurring mineral from which a metal is extracted.
Or
Is a naturally occurring rock from which a metal is extracted.

01mark

01 mark

Copper Pyrites
Reject pyrite or form }2

¥ mark

Copper Pyrites are crushed into powder and mixed with water
containing a frothing agent such as pine oil.

Air is blown into the mixture from agitation.

The earthly impurities are welted and sink to the bottom. The ore
particles are attracted to the frothing agent and floats on top and can be
skimmed off.

‘Dilute sulphuric acid is added to break the froth. The ore is filtered
washed is roasted.

The ore is roasted in a calculated amount of air to form copper (I)
sulphide, sulphur dioxide and iron (II) oxide.

n/,
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2ibatius, * Moy o Lty v L)+ Wy

Hillcon (1Y) urids is sided sed e mirtie bgaged in e wnnin o
o frorens Lreans (1) silicadss b Viepadds st wdl s o praete oL

[ Vs resulting preduct wihich is Capyres (1) Sdghide i fartuer sussins
i Vimnited smaumt of aie W Surm Cogyer (1) onide sl Sl Gaorids
2oy % Wty ~» Wask oy 29 0y,

I'hes copper (i) oxide and us reacted copperi) Sulphide are heated
Wgether in the absence of air W forn issguse copper and Sulpine
diozide,

2(:“2”{;, ¥ Cﬂism - thk., + 302:;,

‘The impure copper is purified by elecieolysis where the impure coppes
i made the anode and puze copper is made the cathode and the
clectrolyte is Copper (1f) Sulphzte solution.

When current is passed through he electrolyte, impure copper 2node
digsolves o form copper (1) ions znd copper (1) jons are discharged =
the cathode and pure copper is deposited on the cathode.

At the anode: Cugy —» CuP g + 2¢

At the cathode: Cu® (g + 26 ~ Cug,

d(i)

Copper reacts with hot concentrated sulphuric acid to form copper 0I) |
pulphate, sulphur dioxide and (water.) |03 e
Cuus) + 2H2SOsy —» CuSOuugy + SO, 4 2H:0y, |
=1/, for states wrong or missing _

(ii)

Copper reacts with moderately concentrated nitric acid to form copper
(IT) nitrate, nitrogen monoxide and water. 04 mado
3Cuwy) + 8HNO3aq —» 3Cu(NO3)20g) + 2NOygy + 4H2015

Copper reacts with hot concentrated nitric acid to form copper (II)
nitrate, nitrogen dioxide and water.
Cugy + 4HNO3qy = Cu(NOs3)atagy + ZNO2gg; + 2H; 0y

(e)(i)

Dark brown precipitate formed
2Cu**(aq) + Pe(CN) 5z q)—> CuzFe(CN)sy 02 merks

(ii)

White precipitate in a brown solution. 02 mariks
2Cu**(aq) + 41 (aqy = Cuzlag + I2tag) -

= 14 for states wrong or missing _____

20 marks
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