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For each question there are four possible answers, A, B, C, and D. Choose the one you consider to

be correct.

1 Which of the following statements are correct about 1 mole of C(s)?
1 It contains 6.02 x 10** carbon atoms,
2 It has a mass of 12.0 g.
3 It contains 12 moles of electrons.
4 It occupies a volume of 24.0 dm® at room temperature and pressure.

A 1and2only B 3and4only C 1,2and3only D 2,3 and4only

2 A painkilter pill contains 500 mg of acetaminophen, CgHsNO,.

2,07

acetaminophen

What is the mass of nitrogen present in one pill?
[1 g= 1000 mg]

A 0.046g B 0.093g C 0151g D 0.700g

3 Ammonia reacts with boron trifluoride in the following equation.
NH3 + BF3 —_ BF3NH3

What is the role of NH; in the reaction?
A  Brensted-Lowry acid

B  Brensted-Lowry base

Cc Lewis acid

D Lewis base



When excess potassium iodide, KI, is added to potassium iodate(V), icdine is produced.
103‘ + 5I" + BH* — 312 + 3H20

Which of the following statements is incorrect about the reaction?
A lodine in I0;~ was reduced.

lodine in I” was oxidised.

The reaction is a disproportionation reaction.

o O W

The oxidation number of iodine in I, is 0.

Which of the following statements is not true of an element in Period 37

It has electrons in the spherically shaped orbitals.
it has three dumb-bell shaped orbitals in its outermost sheil.
It has five orbitals with four lobes in each orbital.

o O m >

It is able to accommodate more than 8 electrons in its outermost shell.

A beam of f?Na" ions were passed through an electric field and it was found to deflect by an
angle of +8.5°.

What is the angle of deflection for a beam of ?;P3‘ ions travelling at the same speed through
the same electric field?
A -344° B -189° C -18.7° D -38°

Which of the following correctly describe the structure and bonding in carbon?

It contains strong C~C covalent bonds.
It can contain weak instantanecus dipole-induced dipole forces of attraction.

It can have a giant lattice structure.

A 1and2only B 1and3only C 2and3only D 1,2and3

[Turn over
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1"

An unknown element J exists as a liquid at 35 °C and is electrically conductive in both the solid

and liquid states.

Another unknown element K exists as a gas at 35 “C and does not conduct electricity in both

the solid and liquid states.

Which of the following statements are false about the compound formed between J and K?
A it could conduct electricity in the molten state.

It could exist as non-polar molecules.

It could have the formula JK..

O 0w

It could contain delocalised electrons.

Which of the following statements correctly describe ideal gas behaviour?

1 mo} of oxygen gas occupies 22.7 dm® at room temperature and pressure.

1.06 mol of carbon dioxide gas occupies 24.0 dm® at standard temperature and pressure.
At low temperatures, nitrogen gas turns into a liquid.

At constant pressure, concentration of hydrogen gas increases when temperature

o0 W >

increases.

In an isolated system, a 2.5 dm® vessel containing neon gas at —43 'C and 80 kPa was
connected to a 5.5 dm® vessel containing helium gas at —97 "C and 39 kPa. The valve was
opened and the gases were allowed to mix.

The final pressure of the mixture was found to be 59 kPa.

Assuming ideal gas behaviour, what is the final temperature of the mixture?
A -18°C B H47°C C -70°C D —116°C

Which of the following equations represents the standard enthalpy change of atomisation of the

species?

A ¥Bry{g) — Br(g)
B Hg()) — Halg)

C  HO() — H:0(Q)
D Na(s) -» Na*(g)



12 Which of the following statements help to explain why the enthalpy change of solution of sodium

chloride is endothermic?

A
B
c

The lattice energy is more exothermic than the sum of the hydration energies of the ions.
The lattice energy is less exothermic than the sum of the hydration energies of the ions.
The energy released from the formation of ion-dipole interactions is sufficient to
overcome the ionic bonds.

The energy released from the formation of ion-dipoie interactions is insufficient to
overcome the ionic bonds.

13  Consider the following reaction mechanism.

O 0O

“ ,//’*N
Y NZ
/UQCQ —— R/CX ® s
. ®

H,C—N=N H H

R

Which of the following statements about the reaction is incorrect?

A

B
Cc
D

CH;N, acts as an electrophile.
CH;N; acts as a Lewis base.
CH:N; acts as a nucleophile.
ltis a substitution reaction.

14  Which of the following statements are true about orphenadrine?

*

orphenadrine

It can exhibit enantiomerism.
It has a pKa that is greater than 7 at 25 "C.
It has the molecular formula C,gH,3NO.

1 only B 1and2only C 2and 3only D 1,2and3

[Turn over
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16

17

Which of the following products will be formed when prop-2-enylbenzene is mixed with cold

Br, in CCl,, in the presence of UV light?

A
Cc

=

prop-2-enylbenzene

Br Br
Z Br
o”  Or
Br Br D Br
Br OH
Br o Br

Which of the following statements are true about benzene?

AW N =

A

The C-C bond has a bond order of between 1 and 2.

It is able to conduct electricity due to delocalised electrons.

It is a planar molecule with all bond angles being 120"

It undergoes addition reactions readily due to its C=C double bonds.

1 and 3 only B 2and4only C 3and4only D 1,2and3only

Chloroethane is heated with NaOH separately in aqueous and ethanolic medium, producing the

major products Q and T respectively.

Which of the following statements is true about Q and T?

A

B
c
D

The M: of Q is heavier than the M of T by 18.0.
Both @ and T are polar covalent compounds.

Q has a non-superimposable mirror image.

T has hydrogen bonding between its molecules.



18 Miconazole cream is used to treat fungal skin infections.

19

20

ARy
()

Which of the following statements are true about miconazole?

[The C—O-C group is considered inert.]

A
B

There is p-orbital overlap between the atom N. and n electron cloud adjacent to it.

When boiled with NaOH(ag), cooled and neutralised with HNO(aq), it gives a white
precipitate upon addition of AgNQO;(aq).

The N2 atom on miconazole acts as a stronger base than N,.

The product of hydrolysis gives a dark colouration with neutral FeCl;(aq).

The radioactive decay of 2'2Pb into '?Bi has a half-life of 10.6 hours.

Given that radioactive decay observes first-order kinetics, how much time does it take for 85%

of a #'*Pb sample to be converted to *'?Bi?

A

B
c
D

2.5 hours
9.0 hours
18.0 hours
29.0 hours

Lactose is a sugar that is usually found in milk. In the human body, the enzyme, lactase,

hydrolyses lactose, tumning it into galactose and glucose. Lactose intolerance occurs when a

person’s digestive tract does not produce sufficient lactase to break down lactose.

Which of the following statements is false about the hydrolysis of lactose when a

lactose-intolerant person drinks milk?

A

B
Cc
D

The substrate concentration far exceeds the enzyme concentration.
The order of reaction for the hydrolysis of lactose tends to 0.

The enzyme activity of lactase is specific to lactose only.

There is a lower average kinetic energy for the hydrolysis to occur.

[Turn over
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22

The oxidation of sulfur dioxide in the Contact Process has the following equation.
2804(g) + Oz(g) = 2S04(9)

S0, and O, gas were added to an evacuated vessel in a 2:1 molar ratio and allowed to reach

equilibrium.

Given that the equilibrium has a K, value of 5 atm™ and that the partial pressure of S0;(g) at
equilibrium was 25.6 atm, what is the partial pressure of SO,(g) in the system at equilibrium?
A 3.2atm B 64atm C 7.2atm D 96atm

Which of the following indicators is the most suitable for determining the end-point of the
following titration?
pH
4
14}
12}
104

A B e e o S e e L
0 5 10 15 20 25 30 35 40 45 50
Volume of base added / cm®

o N b O

indicator working pH range
A cresol red 02-18
B methyl yellow 29-40
C phenol red 6.4-80
D alizarin yellow R 10.0-12.0




23

24

30.0 cm?® of 0.100 mol dm™ propylamine, CH;CH,CH,NH,, was titrated against 0.150 mol dm™
HCI/(aq) at constant temperature. When half the volume of HCI(aq) needed to reach equivalence
point was added, the pH of the solution was 10.54.

Given that the pK: of propylamine is 3.32 at the temperature in which the reaction was carried
out, which of the following statements are correct?

1 The reaction was carried out at a temperature higher than 25 "C.
The volume of HC/{aq} needed to reach equivalence point is 20.0 cm?.
3 The initial pH of the propylamine solution was 11.84.

A 3only B 1and2only C 1t1and3only D 1,2 3only

Solid sodium carbonate, Na,COs;, is added gradually added to a solution containing a mixture
of Mg**, Ca®* and Ag* ions, each at 0.002 mol dm™.

compound .
MgCO; 3.6x10®
CaCO; 28 x 107"
Ag,CO;, 8.4 %10

What is the order of precipitation of the carbonates?

first last

MgCO; CaCOy Ag,CO,

MgCO; Ag.CO; CaCO,

Ag,CO; CaCoO, MgCO;

o O m >

CaCO; Ag,CO; MgCO;

[Turn over
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25 The following graph depicts a physical property belonging to either consecutive Period 3

26

elements, or the chlorides or oxides of consecutive Period 3 elements.

property
A

N
4

proton number

What is the physical property depicted?
A electrical conductivity

B electronegativity

c melting point

D pH in water

Compounds X and Y are either oxides or chlorides of Period 3 elements. Both X and Y exist as

white solids at room temperature.

X is highly soluble in water, forming a solution which turns litmus red.
Y is slightly soluble in water, forming a solution which turns litmus blue.

What are the likely identities of compounds X and ¥?

X Y
A sodium chioride phosphorus pentoxide
B magnesium oxide aluminium chloride
Cc magnesium chloride silicon dioxide
D aluminium chloride magnesium oxide




27

28

29

i1

Use of the Data Booklet is relevant to this question.

A metallic trophy was to be electroplated with a thin layer of gold with a thickness of

6 x 107° cm in an electrolyte consisting of Au** ions.

Given that the surface area of the trophy is 1381 cm?, and that the density of gold is 19.3 g cm™,

how much time would it take to complete the electroplating using a current of 1 A?

A
B
Cc
D

783 s
2350 s
27200 s
81600 s

Which of the following statements are not true about the anodisation of aluminium?

1

A

Aluminium is oxidised by oxygen.
Al atoms are oxidised to AP*(aq) ions.
The mass of the A/ layer that was oxidised increases by 88.9%.

2 only B 1and2only C 2and3only D 1,2and3

Which of the following statements about transition metals is not true?

A

Transition metals typically have lower melting and boiling points compared to s-block
metals.

Transition metals and their compounds often act as catalysts due to their variable
oxidation states.

Transition metals form coloured ions due to the presence of partially filled d-orbitals.
Transition metals are less reactive than Group 1 metals towards air and water.

[Turn over
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12

Consider the following reactions.

conc. HC/
A ——— B

{red solid) {pale yellow
solution)

NaOH{aq)
dropwise
C phenol D

{orange solution} {violet solution)}

NaOH{aq)l

in excess

E
(precipitate)

What is the identity of B?
A CrO/~ B [CuCL)” C [FeCl] D [Fe(H.O)J"*

END OF PAPER 1
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Section A

For each guestion there are four passible answers, A, B, C, and D. Choose the one you consider to
be correct.

Which of the following statements are comrect about 1 mole of C(s)?
1 )t contains 6.02 x 10* carbon atoms.

It has a mass of 12.0 g.

It contains 12 moles of electrons.

BoWON

it cccupies & volume of 24.0 dm? at room temperature and pressure.

A 1and 2only B  3and4only C 1,2and3only D 2 3and4only

1 — True. 1 male of carbon contains 1 % 6.02 » 10% atoms {Avogadra's humbar}.

2 — True. Mass of C = amount x Ar=1x 120=120¢g

3 — Not true. 1 mole of C contains 6 mole of profons and 6 mole of electrons.

4 — Not true. Carban is a solid at room temperature and pressure and is not a gas (24.0 dm* is
the molar volume of gas), thus C will oceupy a volume depending on the density of the allotrope.
{Ans: A —1 and 2 only)

A painkiller plll contains 500 mg of acetaminophen, CoHoNO,.

OH
0
\f_
T_
acetaminophen

What is the mass of nitrogen present in ane pill?
[1 g=1000 mg]
A 0046g B 0093g C 01514¢ D 0.7004g

M. of CgHeNO2 = 8(12.0) + 9(1.0} + 14.0 + 2(16.0) = 151.0
Mass of nitrogen in one pill = HN.H,_Q % 0.500g=0.0463609=0.046¢
{Ans: A)

{Turn over

Ammonia reacts with boron triflucride in the foliowing equation.
NH; + BF3 — BF3.NH;

What is the role of NH; in the reaction?

A Brensted-Lowry acid

B  Bransted-Lowry base

4 Lewis acid

D Lewisbase

Bransted-Lowry acid is a H* donor while Brgnsted-Lowry base is a H* acceptor.

N on NHa has a lone pair which can be donated (Lewis base) into the energetically accessible

vacant 2p orbital of B in BFz {Lewis acid).
{Ans: D}

When excess potassium lodide, K, is added to potassium iodate(V), iodine is produced.
104~ + 51" + 6H* — 31, + 3H,0

Which of the following statements is incorrect about the reaction?
A lodine In 10, was reduced.
B lodine in I- was oxidised.

néw%ua_%m
_u
>
m

The oxidation number of lodine in I, is 0.

- True. Oxidation number of 1in 104~ is +5 and it decreases to 0 in Iz (reduced).

— True. Oxidation number of Lin I is —1 and it increases to 0 in Iz (oxidised).
C — Not true. Disproportionation is when one species simultaneously undergoes reduction and
oxidation. tn this case, two different species are undergoing reduction and oxidation separately
(to form the same product — the reverse of dispropertionation —called comproportionation)
D - True. The axidation numbers of both I atoms must be the same (no electronegativity
difference between the two atorns) and must add up to 0 (no overall charge).
(Ans: C)
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An unknown element J exists as a liquid at 35 C and is electrically conductive in both the satid
and liquid states.

Another unknown element K exists as a gas at 35 “C and does not conduct electricity in both
the solid and liquid states.

Which of the following statements are false about the compound formed between J and K?
A It could conduct electricity in the molten state.

B it could exist as non-polar molecules.

[ It could have the formuia JK,.

D It could contain delocalised electrons.

For an element to be electrically conductive in both salid and liquid states, it has to be a metal
with delocalised electrons. Two such metals that fit the bill of being liquid at 35 *C are mercury
(which students should know) and gallium.

An element that is a gas and does not conduct electricity has to have either a simple molecular
structure or giant covalent structure. Sume examples are hydrogen, nitrogen, oxygen, flugrine,
chiorine gas.

The compound is formed between the metal and non-metal, therefore

A — True as the comgpound tends to be ienic, which can conduct electricity in the moiten state
due to the presence of mobile ions which act as mobile electrical charge carriers;

B — True as students should recall that AICl; is an example of a non-polar melecule formed
between a metal and non-metal. In this case, by extending the properties of group 13 metals,
GaCl; could / should similarly be a non-polar simple molecule.

C - True as metais that form M2+ cations forms an ionic compound with the formula JK. In this
case, mercury forms HgCl.

D — False as both ionic compounds or simpie covalent compounds do net contain delocalised
electrons.

(Ans: D)

[Turn over

10

Which of the following statements correctly describe ideal gas behaviour?

1 mol of axygen gas occupies 22.7 dm? at room temperature and pressure.
1,06 #natiot darbisn diokide: gas becuipies 24.0:dmP it stahdardtemies
At low temperatures, nitrogen gas tums into a liquid.

0w >

At constant pressure, concentration of hydrogen gas increases when temperature
increases.

Regardless of the identity of gas, as long as behaviour is ideal, it follows pV = nRT

A — False. 1 mol of ideal gas ocoupies 24.0 dm? at r.t.p., not 22.7 dm?,

pV =nRT

{101325)V = 1(B.31){293)}

V =0.0240 m® = 24.0 dm?

B — True.

pV =nRT

(10%)V = (1.06){8.31)(273)

V = (.024047 m® = 24.047 dm® = 24.0 dm® (3 s.1)

C — False. For a gas to turn into a liquid, the molecules come closer together and attract each
other, forming significant intermolecutar forces of attraction, releasing energy in the process.
ideal gases do not have intermolecular forces of attraction and theoretically remains as a gas
even when approaching absolute zero (0 K).

D — False. p = cRT, at constant P, ¢ is inversely proportional to T hence concentration of gases
should decrease when T increases,

(Ans: B)

In an isolated system, a 2.5 dm* vessel containing neon gas at —43 'C and 80 kPa was
connected to a 5.5 dm?® vessel containing helium gas at —97 "C and 39 kPa. The valve was
opened and the gases were allowed to mix.

The final pressure of the mixture was found to be 59 kPa.

Assuming ideal gas behaviour, what is the final temperature of the mixture?

A -18°C B c -70°C D -116°C
pava/Ty + Pava/Tz = poyT,

(BOY2.5)/(273-43) + (39)X5.5)/(273-07) = (59N2.5+5.5} /T,

0.8696 + 1.219=472/T,

T,=226 K=226-273=-47°C

(Ans: B)
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Which of the following statements are true about orphenadrine?

o\\f/\\z/

orphenadrine

1 It can exhibit enantiomerism.
2 Ithas a pKa that is greater than 7 at 25 °C.
3 It has the molecular farmula C,¢H,;NO.

A 1only B 1and2only C 2and 3only D 1,2and3

1 — True as a chiral carbon exists (*), which means arphenadrine can exist as enantiomers
{non-superimposable mirror images of each other)

2 —True as the fertiary amine group is basic (therefore pK; > 7, or pK, < 7, at 25 °C) as it has a
lone pair of electrons on N which can be donated to a H*.

3 — False. The motecular formula of orphenadrine is C1sHasNO (not 16 carbons).
{Ans: B — 1 and 2 only)

[Turn ever
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Which of the following products will be formed when prop-2-enylbenzene |s mixed with cold
Br; in CCly, in the presence of UV light?

P

prop-2-enylbenzene

A &r B Br
& Br
Q\ Br
c Br Br D Br
Bt Br Br

Recognise there are 3 types of reaction that can take place:
- Free radical substitution of H atom with Br on alkyl side chain
=» Possible ag UV light present
- Electrophilic addition of Brz across alkene (C=C)
=» Takes place the most readily without heat or UV, eliminate A.
= Brz is in non-palar organic solvent CClh, water (H20 nucleophile) is absent to interfere
in 2" step of the etectrophilic addition, eliminate B.
- Electrophilic substitution of aryl group (benzene ring)
< Absence of a halogen carrier / catalyst (like AIC/;, FeBry), the Brz Is not sufficlently
electrophific {(induced &* not electron deficient enough) for reaction with the aryl group.
Electrophilic substitution will not take place under the given conditions, eliminate C.
(Ans: B)
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Miconazole cream is used to treat fungal skin infections.

Ci

Cl

Which of the following statements are true about miconazole?
[The C—O—C group is considered inert.]

A There is p-orbital overlap batween the atom N, and « electron cloud adjacent to it.

B When boiled with NeOH{ag), cooled and neutralised with HNOs{aq), it gives a white
precipitate upon addition of AgNQG,(aq).

C  The N, atom on miconazole acts as a stronger base than Ny,

D  The product of hydrolysis gives a dark colouration with neutral FeCly(ag).

Explanations for aptions A & C.
Both N, and Ny have one lone pair {non-bonding).

For atom N, it is possible to think of the orbitals of N, as either sp? hybridised (3 single bonds
+ 1 lone pair = 4 electron domains) OR as sp? hybridised with the lone pair in the p-orbital. In
this case the sp? orbitals would lie on the plane with the p-orbital extending out perpendicuiar to
the plane, which can overlap sideways with the existing T-electran clouds on both sides to form
a continuous ring of delocalised w-electrons, Since the lone pair can delocalise, it would be less
avatlable for donation to H*, hence, weaker base.

For atom, N, It Is possible to think of the hybridisation as sp? {2 bonds + 1 lone pair = 3 electron
domains) + one unhybridised p-orbital involved in the m bond. Therefore the lone pair exists in
one of the three sp? arbitals that is on the plane, pointed outwards from the ring. Since this sp?
orbital with the lone palr is not perpendicular to the plane, the lone pair is not delocalised and is
more available for donation to HY, hence, stronger base than N..

{For Aevel syliabus, hybridisation is only applied to carbon in organic chem and usually not
extended to atoms with lone pairs.)

B — nucleophilic substitution of C/ with OH~ does not take place due to (a) 3p orbital of Cl
overlapping with Tr electron cloud of benzene, C-Cl is strengthened, insufficient energy to break,
and (b) approach of OM- nucleophile is hindered by repulsion from the high electron density of
the benzene ring.

D — recognise that the C—O-C ether functional group is not taught, not the same as ester. No
product of hydrolysis / no phencl formed. No reaction with neutral FeCls.
(Ans: A)

[Turn over
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16

The radioactive decay of *2Pb into 2*?Bi has a haif-life of 10.6 hours.

Given that radioactive decay observes first-order kinetics, how much time does it take for 85%
of a #3Pb sample to be converted to **Bi?

A 2.5hours

B  9.0hours

c 18.0 hours

D 28.0tiburs

For 85% of the reaction to have proceeded, it would have passed 50% (one half-ife), and
passed 75% (two half-lives) but not yet reached 87.5% (three half-lives).

Students are just required to know that the time taken is more than 2 half-lives to be able to
work out D as the answer, i.e. mgre than 21.2 hours (2 x 10.6).

The calculation is as follows:
[reactant]emainng = [reactantlnua * ( % )",  where n = no. of haif-lives.
15=100 = (%
Ig (16 /100y =nlg (%)
n =lg (0.18) f Ig (0.5)
=2.737
Time elapsed = 2.737 x 10.6 = 29.0 hours
{Ans: D)
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Which of the following indicators is the most suitable for determining the end-point of the
following titration?

pH
1u}
12 ¢

10

o N B ooy

B e N ML i S s g g
0 5 10 15 20 25 30 35 40 45 50
Volume of base added / cm?®

indicator working pH range
A creso! red 02-18
B methyl yellow 29-40
c phenct red 6.4-80
| D alizarin yellow R 10.0-120 |

e e e IR N R S S s
0 m_ u_.m_ 15 20 25 30 35 40 45 50
Volume of base added / cm?®

The mid-point of the equivalence line on the fitration curve is somewhere between
pH 7-8, which falls within the warking pH range of phenol red (6.4-8.0}, which is where the colour
change will be the most abvious.

(Ans: C)

[Tum over

23

20

30.0 em® of 0.100 mol dm™ propylamine, CHyCH,CH;NH,, was titrated against 0.150 mol dm™
HCi(aq) at constant temperature. When half the volume of HC/(aq) needed to reach equivalence
point was added, the pH of the solution was 10.54.

Given that the pK, of propylamine is 3.32 at the temperature in which the reaction was carried
out, which of the following statements are correct?

[y

w

A 3only B 1and:Zonly C 1and3only D 1,2 3only

At ¥ Ve, half of the weak base has been neutralised to form the conjugate acid. At this point, it
is a buffer solution at maximum buffer capacity. pOH = pK, = 3.32.
As the experiment did not mention that the temperature was 25 °C, one should do a check for
pKw to ascertain if it is 14 (T = 25 °C) or not.
pKy = pH + pOH

=10.54 +3.32

=13.84
Since pK. is lower than 14, it means that water has seif-ionised more at this femperature and
that the temperature is higher than 25 °C (more energy available for water to dissociate).
(Option 1 Is trua)

Amount of propylamine = 0.0300 x 0.100 = 0.00300 mol = amount of HC! required
Volume of HCI raguired = 0.00300 + 0.150 = 0.0200 dm?® = 20.0 cm® (Option 2 is true)
As propylamine is a weak base,
[OH} = ¥ ( [propylamine}ima * Ko )

=+ (0.100 % 107+%2)

m oy (1071 x 107332)

sy (1 OL?,._J

= {218

Initial pH of propylamine = 13.84 — pOH

= 13.84 - (-Ig 10-21%)

=13.84 - 216

=11.68 {Qption 3 Is false as pKy Is not = 14)
{Ans: B -1 and 2 only)
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23

m.p. trend of Period 3 chlorides
Malting Point Treas Attuks Pariod 3 Chiarides

NaC/ and MgClz are giant ionic = high m.p. {drops slightly
due to increase in covalent character from increase in charge
density of cation)

AICh, SiC/4, PCls are simple molecular = low m.p.
Variations in m.p, amoeng these 3 are due o strength of
instantaneous dipole-induced dipole forces {electron cloud

Hoatting Feint

Fiiod JEmde mmNmu

For pH of Period 3 oxides in water,

Ma:O dissolves in water fo form pH = 13-14

MgO dissolves in water to form pH = 8-9 (slightly soluble)

AlO3 and S0z Is insoluble in water hence pH = 7 {neutral)

P40s / P304 dissolves readily in water to form HaPOjz / HsPOu respectively pH =3
50, / SO; dissolves readily in water to form HzS03 / HzS0. respectively pH = 2
(Ans: D)

Compounds X and Y are either oxides or chlorides of Period 3 elements. Both X and Y exist as
white solids at room temperature.

X is highty soluble in water, forming a solution which turns litmus red.
Y is slightly soluble in water, forming a solution which turns litmus blue.

What are the likely identities of compounds X and Y?

X Y
A sodiom chloride phosphorus pentoxide
B magnesium oxide aluminium chloride
c magnesium chloride silicon dioxide
D aluminium chloride magnesium oxide |

X turns litmus red - X is acidic (Option A is eliminated as NaC/ forms neutral solution in water)
X is highty soluble in water (Option B is eliminated as MgO has low solubility in water)

Y is slightly soluble - (Option € is eliminated as SIO; is insoluble in water})

Y and turns litmus blue -» Y is basic (MgQ fits the bill + AIC/ is acidic and fits the description
for X}

(Ans: )

[Turn over

27

28

24

Use of the Data Booklet is relevant to this question.

A metallic trophy was to be electroplated with & thin layer of gold with a thickness of
6 x 107° cm in an electrotyte consisting of Au** ions.

Given that the surface area of the trophy is 1381 cm?, and that the density of gold is 19.3 g cm™,
how much time would it take to complete the electroplating using a current of 1 A?

A 783s

B  2350's

c 27200 s

D 81600s

Valume of gold = 1381 x 6 x 1073 = 0,08286 cm®
Mass of gold = 19.3 > 0.08286 = 1.5992 g

Amt of gold = 1.5892 / 187 = 0.008118 mol

Amt of alectrons = 0.008188 x 3 = 0.024353 mol
Q =nF =0.024353 = 96500 = 2350 J
t=0Q/1=2350/1=2350s

(Ans: B)

Which of the following statements are not true about the anodisation of aluminium?

1 Aluminium is oxidised by oxygen.
2 Alatomsare oxidised toiArag) fons.
3 The mass of the A/ layer that was oxidised increases by 88.9%.

A 2only B 1and2only C 2and3only D 1,2and3
For anodisation of aluminium, the reactions are:
Reaction at the Al ancde: 2 H20 (/) = 4H'(aq) + Oz(g) + 4e”

AAlls) '+ 30:)) 3 2ALOE). (Option 1.is T
Reaction at the Pt cathode: 2H*{aq) + 2e~ — Ha(g)
Qverall reaction: 2Al(s) + 3H0() — ALOs(s) + 3HxAg)
2 moles of Al(s) forms 1 mole of ALOs(s)

Increase in mass is from 2(27.0) = 54.0 to 2(27.0)+3(16.0) = 102.0
Therefore the percentage increase is = (222-3% » 100% = 88.9% {Option 3

54.0
(Ans: A — 2 only Is incorrect)
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