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1 Use of the Data Booklet is relevant to this question.

Which transition metal ions have the same number of unpaired electrons as a phosphorus
atom in its ground state?

1 Ti?*

2 V2

3 Ccrt

A 1 and 2 only B 2and3only

Cc 1 and 3 only D 1,2and 3
2 Use of the Data Booklet is relevant fo this question.

What is the order of decreasing enthalpy change for the reactions shown?

Si*(g) — Siz*(g) + & AH;
Al'(g) — AP(g) + & AH>
Si(g) — Si**(g) + 2e” AHs

AHy > AH2 > AH3
AHz > AH3 > AH,
AHs > AH > AH:
AHz > AH2 > AH,

o o w »
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3 Analysis of a mixture of sulfur-containing gases shows that hydrogen sulfide, HzS, and
carbon disulfide, CS;, are present in a 2 : 1 mole ratic.

The mixture is burned in excess oxygen.

Which row describes:
» the SO : CO; mole ratio in the mixture obtained after complete combustion,
» the relative deviation from ideal behaviour of the gases, CO; and CS,7

S0; : CO2 mole ratio relative deviation
A 3:1 CS: deviates more than CO-
B 4:1 CS: deviates more than CO;
c 3:1 CO: deviates more than CS;
D 4:1 CO: deviates more than CS;

4 The table shows the melting points of two ionic compounds.

compound melting point/ °C
CaC 2613
NaF 993

Which statement helps to explain the relative melting points of CaO and NaF?

A Ca?" has a larger ionic radius than Na*.

B Ca? has a higher charge density than Na*.

Cc The sum of ionic radii is larger for CaQ than NaF.
D

The ionic charges are larger in magnitude for CaO than NaF.

5 How many of the molecules listed are polar and have the same shape?
e NCh
e HCN
e BeCl
o SOCL
A none B 2
Cc 3 D 4

© DHS 2024 9729/01 [Turn over
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6 A student carries out an investigation using a mixture of Period 3 oxides, X and Y. All
experiments are carried out at room temperature.

shake with an ot ] shake with an excess

excess of water mixuire o of dilute HC/(aq)
COlOUeSS , solid Y solids X and Y -

experiment 1
CuSQ,(s) shake with an excess
of dilute NaOHM(aq)

pale b.lt“? colourless
precipraie solution

Which observation would the student make of the result of experiment 17

A Colourless solution only

B Colourless solution + solid X
c Colourless solution + solid Y
D Mixture of solids X and ¥
7 Which statement about the behaviour of Group 2 elements from magnesium to barium is
correct?
The polarising power of the cations increases.
B The oxidising power of the elements increases.
c The covalent character of the metal chlorides increases.
D The thermal stability of the metal carbonates increases.

© DHS 2024 9729/01



5
8 Use of the Data Booklet is refevant to this question.

An excess of aqueous chiorine was added to a sample of agueous potassium bromide in a
test-tube.

An equal volume of aqueous silver nitrate was then added to the resulting solution.

Which row of observations would be made?

on adding chlorine on adding silver nitrate
A colourless solution remains cream precipitate formed
B colourless solution tums orange cream precipitate formed
c colourless solution turns orange white precipitate formed
D colourless solution tums pale yellow white precipitate formed

9 Use of the Data Booklet is relevant to this question.

The following reactions at 298 K, form an energy cycle.

AH,
2P(g) + 5CL(g) ——= 2P(g) + 10CKg)

AH, AH,

AH,
2P(s) + 5CiLlg ——  2PCIs)

Which descriptions of the enthalpy changes are correct?
1 AHy + AH, > +1220 kJ mol™!

2 AMH3 = 10 x P-C/ bond energy

3 AHa = 2 x AHPgmation Of PCls(s)

A 1 and 2 only B 1and3only
C 2 and 3 only D 1,2and 3
© DHS 2024 9729/01
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11

12

For the reaction, N2(g) + 3Hz(g) = 2NHa(g), AH = -92 kJ mol™".

Which statement about the forward reaction is correct?

A It is spontaneous only at low temperature.
B It is spontaneous only at high temperature.
c It is not spontaneous at any temperature.
D It is spontaneous at all temperatures.

0.02 mol of an iodine oxide reacts with 0.2 mol of acidified potassium iodide to give 0.12 mol
of iodine, L.

What is the oxidation number of iodine in the oxide?

A +1 B +3 C +5 D +7

An excess of H; gas is reacted with Cl; gas in a 1 dm? vessel at constant temperature. The
reaction is catalysed by UV light and is found to be zero order with respect to Cz.

Which diagram represents the variation of partial pressure of Cl; gas, px, with time?

A Px B Px
time 0 time
F 3
c Px D fo
) 0 . >
time time

© DHS 2024 9728/01
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13 The kinetics of the following reaction is studied by finding the time taken for a coloured
reactant, A, to decolourise. The reaction is catalysed by Y.
Y
A+B —— C+D

The following results are obtained:

. volume of A | volume of B | volume of Y | volume of H.O time

eﬁlenr,:g] ;nt added added added added taken
f em® / cm? {cm? { cm?® /s

1 10 20 10 10 20

2 10 10 10 20 40

3 10 20 5 15 40

4 5 20 10 15 10

5 2.5 20 10 17.5 ?
Which statements about this reaction are correct?
1 Colorimetry can be used to monitor the kinetics of the reaction.
2 The rate equation is rate = AB][Y].
3 The time taken for experiment 5is 5 5.

1,2and 3 B 1and 2 only
c 1 only D 2and3only
© DHS 2024 9729/01 [Turn over




14  E and F are reacted in a closed vessel to foom G as shown.
E(g) + F(@ — Glg)
At time X min, 1 mol of inert gas P is added at constant volume.
:I.Vhic':)h of the following graphs represents the variation of total pressure of the system with
ime”

4 A

total pressure
of system/ Pa

total pressure
of system/ Pa

A
h

X time/ min X time / min

h A

total PFESSU"J total pressure
of system/ Pa of system/ Pa

1 I
1 -
T Ll |l

X time / min X time / min

© DHS 2024 9728/01



9
15 A metal hydroxide dissolves partially in water as shown:
M(OH)(s) + ag = M*(aq) + 20H(aq) AH>0
Which statements are correct as temperature increases?
1 Equilibrium is reached at a faster rate.
2 pH of the solution increases.
3 Ksp of M(OH); increases.

A 1,2and 3 B 1and2only
Cc 2 and 3 only D 1and3only

16 Which of the following pairs can be used to prepare a buffer of approximately pH 6 that has
maximum buffer capacity?

A NH," and NH; Ky of NH3 =1.78 x 10 mol dm™3

B HzCO3 and HCO3~ Ko of HCO3~ =2.38 x 10-® mol dm3

Cc H3POs and H:PO4 Kv of H:POs  =1.33 x 1072 mol dm~3

D CH3;COOH and CH3;COO- Kb of CH:COO~=5.71 x 10-"2 mol dm™3
©® DHS 2024 9729/01

[Turn over




10

17 A solution contains two anions with the following concentrations:

anion concentration / mol dm™3
CrQ4* 0.200
Cr 0.0100

Aqueous AgNO; is slowly added to the solution.

Which is the first compound to precipitate and what concentration of Ag* is necessary to begin
its precipitation?

Given: Ksp(AQ2CrOa) = 1.20 x 1072 mol® dm®, Ksp(AgC?) = 1.80 x 107° mol® dm®

first precipitate formed [AgT]
A Ag2CrO, 6.00 x 10°12
B AgzCrOs 2.45 x 107
c AgCl 1.34 x 1075
D AgCI 1.80 x 1078

18 Which molecule contains a total of four sp—hybridised carbon atoms?
A HC=C-CH=CH-CH=CH: B  H:C=C=C=CH-CH=CH:
Cc HC=C-CH=CH-CH=CH-CN D H:L=C=C=C=CH-CHzCN

© DHS 2024 g9729/01
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Scopolamine is a toxic hallucinogen found naturally in plants such as the deadly nightshade
and angels’ trumpet.

H3C—nN

scopolamine

What is the total number of chiral carbons in this molecule?

A 5 B 6
c 7 D 8

What is the total number of different chloroethanes with the formula CoHg-nCln?
[n can be any integer from 1 to 6]

A 6 B 8 C 9 D 10

But-2-ene-1,4-diol is converted in two steps through an intermediate H into ketobutanedioic
acid.

hot acidified KMnO,
HOCH,CH=CHCH,OH — H = HO,CCOCH,CO,H
step 1 step 2

but-2-ene-1,4-dio! ketobutanedioic acid

What could be the reagent for step 1 and the structure of intermediate H?

reagent for step 1 structure of H

steam and concentrated H;PO, HOCH:CHzCH(OH)CH-OH
HBr(g) HO.CCH(OH)CH:COzH
cold acidified KMnO. HOCH;CH(OH)CH(OH)CH,OH
warm acidified KzCrz0; HO,CCH=CHCO.H

o O | >
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Which of the following reagents and conditions can be used to distinguish between benzene
and cyclohexene?

1 Excess hydrogen gas with nickel at high temperature and pressure.
2 Hot acidified potassium manganate(VII).

3 Aqueous bromine, absence of UV light.

A 1 and 2 only B 1 and 3 only

c 1 only D 2and3only

Chioroflucroalkanes are commonly used as aerosol propellents. However, they cause
depletion to the ozone layer when they rise into the stratosphere. It has thus been suggested
that flucroatkanes should be used instead.

Which of the following could be a possible reasen for the suggestion?

A Fluoroalkanes are less volatile than chlorofluoroalkanes and are less likely to reach the
stratosphere.

B Fluorine radicals may be produced, but uniike chlorine radicals, do not react with ozone.
C Fluorine radicals are not produced as the C—F bonds are stronger than the C-C/ bonds.

D Fluorine radicals may be produced, but unlike chlorine radicals, will not generate more
radicals after reacting with ozone.

An organic chemist treated compound R with a catalytic amount of H*(aq) to yield compounds

SandT.
/Y © H*(aq) s T
OH \( - (CSHSD) + (C4H100)
R

(C7H160,)

How many different isomers will be formed after T has been reacted with excess hot
concentrated sulfuric acid?

A 1

B8
Cc
D

bW N

© DHS 2024 9729/01



25 Compounds X, Y and Z all react with 2,4—dinitrophenylhydrazine but only two of them will
cause a reduction in the oxidation number of the metal present in the Tollens' reagent.
Which combination is X, Y and Z?

X Y Z
A CH;CONH: CsHsCHO CH;COCH;s
B CH3CHzCHO CsHsCH:CHO CH3;CH2COOCH;
c CHsCH:CHO CsHsCHO CH3COCH;
D CH3CH:CHO CeHsCH.CHO CH3CHO
26 Orsellinic acid is found in some species of fungus.
HO
orsellinic acid
0.1 mol of orsellinic acid is reacted with excess Na,CQs(aq) and the gaseous product formed
is passed through a bottle of excess concentrated NaOH.
What is the increase in mass in the bottle of concentrated NaOH?
A 1149
B 229
c 44g
D 66g
© DHS 2024 9729101

13

[Turn over




14

27  Atripeptide, thr-his-arg, is analysed using electrophoresis. The tripeptide is hydrolysed and the
resulting solution is then placed at the centre of the plate in a buffer solution of pH 7.0. A
potential difference is then applied across the plate. Isoelectric point refers to the pH at which
an amino acid is electrically neutral.

N
amino acid 0 OH O)\l/\E /> OA\I/\/\NH NH
NH, NHz N NH,
threonine histidine arginine
isoelectric point 5.60 7.59 10.76

Which statements are correct?

@ DHS 2024

Arginine is a more basic amino acid than threonine.

Histidine will migrate towards the anode while arginine will migrate towards the cathode.

e}
The predominant species of threonine at pH 7.0 is O%J\OH .
+

NH4
1,2and 3 B 1 and 2 only
1 only D 2and3only
9729/01
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28  The standard electrode potentials for metals J and K are given below.

J'(aq) | J(s) E°=+0.80V
K?*(aqg) | K(s) E°=-0.44V

The electrochemical cell shown in the diagram below is set up.

J(s)
1 mol dm=2J*(aq)

K(s)
1 mol dm™ K#*(aq)

Which of the following statements are correct descriptions of this cell?

1 The e.m.f. of the cell is +1.24 V.

2 The anions from the salt bridge will enter the K**(aq) | K(s) half cell.
3 The e.m.f. of the cell will decrease when the concentration of K2* ions increases.
A 1,2and 3 B 1 and 2 only
C 1 only D 2and3only
© DHS 2024 9729/01
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29 Use of the Data Booklet is relevant to this question.

A student carried out an experiment involving the electrolysis of aqueous copper(IT) sulfate in
Cell I and aqueous sulfuric acid in Cell 11

(A —ili——

A B C B

Cell ] Cell I

0.00417 mol of copper is deposited at electrode B after electrolysis. What is the volume of gas
formed at electrode C when measured at r.t.p.?

A

B
c
D

0.050 cm?
0.050 dm?®
0.10 cm?®
0.10 dm?

30  An electrically neutral, red, octahedral complex W is formed when ligand P is added to an
aqueous solution of Fe* ions. W does not contain water ligands.

y o)

NA g

P

Which of the following statements is incorrect?

O w

o

© DHS 2024

P is a stronger ligand than water.

P acts as a bidentate ligand in W.
The coordination number of W is the same as that of Fe**(aq).

The oxidation states of iron in W and Fe* are different.

9729/01



2024 Y6 Preliminary Examination
H2 Chemistry 9729 Paper 1
Suggested Solutions

Answer Ke

magnitude of lattice energy o ,%l

This is a true statement (Ca?*; 0.099 nm,
Na*; 0.095 nm). but a larger cationic radius
leads to a less exothermic lattice energy so this
does not explain the higher meiting point of
Ca0.

B
P: [NeJ3s23p?
No. of unpaired electrons = 3

Ti: [Ar]3d?4s?
1 | Ti?* [Ar]3d?
No. of unpaired electrons = 2

This is a frue statement as Ca®* has a higher
charge than Na* but their ionic radii are similar
{Ca**; 0.099 nm, Na*; 0.095 nm).

B However, magnitude of fattice energy «

q.% q.'
Lt
50 charge density o % of the cation alone is not

representative of the lattice energy of the
compound.

V: [Ar]3d4s2?
2 | v JArad?
No. of unpaired electrons = 3

Cr: [Ar]3d°4s’
3 | Cr [An3d?
No. of unpaired electrons = 3

This is a true statement:

sum of ionic radii

CaQ NaF

0.099 + 0.140 0.095 + 0.136
Cc =0.239 nm = 0.231 nm

Howaver, a larger sum of ionic radii leads to a
less exothermic lattice energy so this does not
explain the higher melting point of CaQ.

This is a true statement and the magnitude of
D | lattice energy is larger when the magnitude of
ionic charges are larger.

D

AH; =2M |E of Si = +1580 kJ mol™
AH2=2M |E of Al= +1820 kJ mol™

AHs = sum of 18t & 2nd [E of Sj
=786 + 1580 = +2366 kJ mol™’

order of decreasing enthalpy change:
AMs > AH2 > AH4

2Hz28 + 302 — 2802 + 2H20
CSz2 + 302 — COz + 250
Hence, SOz : COz willbe 4 : 1.
= Options A & C are incorrect.

Both COz and CS: are linear around the central C
atom so both are non-polar molecules.

C82 has a larger, more polarisable electron cloud
than CO2 so CS:z has stronger instantaneous dipole-
induced dipole interactions between molecules.

The more significant intermolecular forces result in
greater deviation of CS: from ideal behaviour.

| B
molecule | structure shape polarity
- - |

NC/is //N\CI trigonal polar

o4 pyramidal
HCN H-C=N finear polar

BeClL | Ci-Be-Cr linear non-polar

SOCk c;//S%o trigonatl polar

cr pyramidal

Hence, NC/s and SOC!: are polar and have the same
shape.

& DHS Chemistry Unit
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Dunman High School

2024 Y6 Preliminary Examination — H2 Chemistry 8729/01 Solutions

6 A 9 B
Solid X is Naz0 which is soluble in water to form the AHa = 5 % BE(CI~Cl) = 5 x 244 = +1220 kJ mol"?
colourless solution of NaOH(aq). 2= 9% “Li)=ox = !
O adding CUSOAs)to NaOH(aq. ale blve p f ¢ 11| lorsation’s an endetnemit process,
u 2 is formed. -
Hence AH1 + AR > +1220 kJ mol™
N.azo(s) ig‘. also soluble in NaOH(ag) as it readily Note: Reactants and products are in gaseous
dissolves in water. state when bond energy is used.
Solid Y is insoluble in water and could be either
AlOs(s) of SiOz(s). Since Y is soluble in dilute Mg ! DN Y 1+ (10 x PG
NaOH(aq), Y is A220a(s) which is amphoteric. gor?d-e(ne:ge;{“mmmo f5(s)) + (10 x P-CI
Solid X (NazQ) is soluble in HCKaq) as it readily x |2 10 x BE(P-C1)
dissolves in water. 2P(g) + 10CHg) =— 2PCi0)
Solid Y (AJ203) undergoes acid-base reaction with
HCi{ag) to form a colourless solution: AH
Alz0s(s) + BHCi(aq) — 2A/Cla(ad) + 3H20(]) ! 2 X AH g igatom OF PC1g(S)
- 5 2PCi (s)
As lonic radius increases down the group. v 2 mol of PC/s(s) are formed from the constituent
x | A | charge density and hence polarising power of 3 elements in their standard states.
the cation decreases.
x B The redu_cing {not oxidising) power of the
elements increases.
As polarising power of the cation decreases, 10 | A
« | g |the electron cloud of the chioride anion Is AS < 0 due to a decrease in number of moles of gas
polarised to a smaller extent so covalent (4 mol to 2 mol). Hence ~TAS > 0
character of the metal chlorides decreases. )
As polarising power of the cation decreases, Since AH < 0 and AG = AH - TAS
the electron cloud of the carbonate anion is AG < 0 when [-TAS] < |AH| '
polans::-.'d to & smaller extt-_znt and the covalent Hence the reaction is spontaneous only at low
v D | bonds in the carbonate anion are weakened to temperature
a smaller extent. More energy is required to pe -
decompose the metal carbonate so thermal
stability of the metal carbonates increases. mc
Let the unknown iodine oxide be IxOy.
8 c .
Ck is a stronger oxidising agent than Brz so Clz will Gnireg, T I
oxidise Br- to Brz while iiself is reduced to Cr-. 0" 05 R 0.2 . 012
Chx{aq) + 2Br(aq) — Brz(aq) + 2Ci(aq) 1 . 1 0 . -6

The colourless KBr solution tums orange due to the
mixture of orange Brz(aq) formed and remaining pale
yellow Clz(aq) so options A & D are incorrect.

On addition of AgNQa{ag), white ppt of AgC/ is
formed. There is no remaining Br(aq) ions to form
cream ppt of AgBr.

Ag*(aq) + C/-(aq) — AgCl(s)

In order to balance the number of T atoms, x =2

lodine in 120y is reduced to I2.
lodide is oxidised to Iz

Since [0]: 2I" > 1z + 2e”

Hence,

number of mol. of electrons lost by 10 mol. of KI

=10 mol

= number of mol. of electrons gained by 1 mol.
of IZOy

So,
mol ratio of 120y : &~ gained = 1:10

~mol ratio of gach I in 20y : ¢ gained = 1:5

. the oxidation state of each I in 12Oy is 45 to
produce I».

@ DHS Chemistry Unit
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Dunman High School

2024 Y6 Pretiminary Examination — H2 Chemisiry 9729/01 Solutions

12 | € 14 (D
px x [Cl] Concept: Adding inert gas at constant volume
results in an_increase in total pressure (due to
Since it is given that the reaction is zero order w.r.t. increase in amount of gaseous particles at a
Ci, the rate of reaction should remain unchanged constant volume) = this accounts for the spike
when there is a change to [Cl]. observed at X as well as the increase in total
pressure after X for graph D.
The gradient of px vs time graph is indicative of the
rate of reaction. However, partial pressure of each gaseous
component remalns unchanged.
Hence, the gradient of px vs time graph should
remain constant even when px decreases with time Hence, the position of equilibrium does not shift, no
due to reaction (downward sloping straight line). effect on rate of forward and backward reaction =
this accounts for the second part of graph D, after X.
13 | A
Colorimetry can be used to measure how the 15 A
light absorbance of the reaction solution Given that:
changes at regular intervals as the reaction M(OH)x(s) + aq = M*(aq) + 20H(aq} AH>0
takes i place.  The | Iigh_t ab_sorb:n ce. .is When temperature increases, since forward reaction
praportional to the colour intensity which is in i endothermic, position of equilibrium (POE) will shift
¥ |1 |tumn proportional to the concentration of the to the right to absorb the increase in heat.
coloured substance.
This statement is correct because an increase
The rate of reaction is directly proportional to v 1 in temperature wiII'resuIt in a faster rate of
the rate of decrease (or increase) in colour - reaction for both directions.
intensity of the reactant (or product). Since POE shﬁs right, there will be a greater
Concept. All total volumes were kept constant 2 ?mount of QH ons, hencq pH sl_m_uld
. increase with the increase in basicity.
for all experiments, hence [reactant] o Vreactant. 7 The value of Ks, changes when temperature
Comparing Expts 1 & 4, 3 ;h:rgg::éSmce PCE shifts right, Ksp
when volumes of B and Y were kept constant, -
while volume of the coloured solidion A was
doubled, time taken was doubled. = rate of TR
decolourisation remained constant. Concept: At maximum buffer capacity
~Order of reaction w.rt Ais 0. :bec:r :2 acidic buffer, [conjugate base] = [acid] and
- a
Comparing Expts 1 & 2, n:vofﬁr_a bf(isic buffer, [conjugate acid] = [base] and
v | 2 | whenvolumes of Aand Y were kept constant, PR =PRb -
while volume of B was doubled, time taken This pair forms a basic buffer.
was halved = rate has doubled. x A DOH = pKi, ..pOH = —ig(1.78 x 10 5) = 4.74
~Order of reaction w.r.t. Bis 1. pH=14-4.74=926
This pair forms an acidic buffer, 50 need to
Comparing Expts 1 & 3, find Ka.
when volumes of A and B were kept constant,
while volume of Y was doubled, time taken Ko x Kp = Ky
was halved = rate has doubled. v B | Ka=10""+(238x10°9)
= 4,202 x 10-7 mol dm-3
-Order of reaction w.r.t. Y is 1.
~pH = pKa =pH = -Ig(4.202 = 10~7)
So, rate equation is: rate = k[B][Y]. =6.38
From option 2, order of reaction w.rt. Ais 0. This pair forms an acidic buffer, so need to
find Ka.
Comparing Expts 4 & 5,
since volumes of B and Y were kept constant, x |¢ Ka=10""+ (1.33 x 101?)
¥ | 3 | while volume of A was halved, time taken = 0.007519 mol dm3
should also be halved since rate of
decolourisation should remain constant. +pH = pKa =pH = -Ig 0.007519
=2.12
Hence, the time taken for Expt 5is 5 s. This pair forms an acidic buffer, so need to
find Ka.
Ka= 10"+ (571 x 1072
* D = 0.001751 mol dm™
«pH = pKa =pH = -Ig 0.001751
=276
© DHS Chemistry Unit Page 3of 5
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17 | D 20 | C
Concept. determine the respective [Ag*] required to H H
ppt each salt x| vl
H—G—YC—H
Kap {Ag2CrOs) = [AG* P [CrO4] lll l!i

= 1.20 x 102 mol® dm™3
Ksp (AQCH) = [Ag']ICF]
= 1.80x 10~"¢ mot? dm*
For AgzCrOu:
Minimum [Ag*] = ﬁ1 20x107%) £ 0.20
= 2.45 x 10¢ mol dm™3

For AgCH:
Miniimum JAg*]l = {1.80 x 107'%) + 0.010
=1.80 x 40 mol dm™3

Since minimum [Ag*] to ppt AgC/, < [Ag*] to ppt
Ag2CrQa, AgCI will be ppt out first.

18 [ D

Solving tip: a sp-hybridised carbon atom is bound to
two other atoms via two double bonds or one single
and one triple bond.

The chiral carbons are marked *.

The circled carbon is achiral as it is bonded to two
identical groups (there is an internal plane of symmetry in
the ring structure on the left).

There are two carbons in ethane, labelled x and y.

substitution occurs at no. of chigroethanes

X 1

XX, xy

00X, XXy

2

2

XANY, XXYY 2
XXXYY 1
1

O)U!-hbJN—lﬁ

XxxXyyy

21

A

Quick solving tip: the first step must involve an
addition reaction since the second step is a strong
oxidation reaction. The rteagent that is suitable
incorporates only one -OH group.

A | As discussed in quick solving tip.

x B Since the reagent used is HBr(g), there is no
possibility of incorporating a -OH group.

x |¢ H, being a diol, will yield diketo instead of target
compound.

x D There is no possibility of incorporating a keto
group in one step from an alkene.

22 | D
Both benzene and ¢yclohexene can react with

x 1 hydrogen under these drastic conditions, it
does not serve as a good distinguishing test as
there is no clear colour change.
Oxidative cleavage of cyclohexene will occur

v | 2 | with decolourisation of purple potassium
manganate(VIl) observed.

v |3 Cyclohexene will decolourise ocrange aqueous
bromine solution but not benzene.

23 [ C

The bond length of C-F bond is shorter than that of
C-C! bond and it should be a stronger bond. Hence,
it is less likely to break to produce fluorine radicals.
Options B and D are incorrect.

Option A is incorrect. Fluoroalkanes are more volatile
as it has a lower boiing point than
chlorofluoroalkanes. The electron cloud size of
fluoroalkanes is smaller and less polarisable. Hence,
the instantaneous dipole-induced dipole interaction is
weaker between flugroalkanes and therefore require
iower amount of energy to overcome the interactions.
However, the volatility is not a cause of ozone
depletion.

© DHS Chemistry Unit
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24 | C 28 A
Quick solving tip: Note that the left hand side of R Since the reduction potential of J* is more positive
bears a three-carbon long chain and that right hand than K2*, J* is reduced to J while K is oxidised to K2*.
side of R cary a four-carbon chain. This indicates v 1 Ecell’ = (+0.80) — (-0.44)=+1.24 V
that the hydrolysis happens at the ether oxygen. v |2 Anions from salt bridge will flow in to counter-
Using the molecular formula of T, one can deduce balance the formation of K2+,
that it is a saturated alcohol. By LCP, when the concentration of K2*
increases, the position of equilibrium will shift
/\l/O H*{aq) HO v 3 to reduce K2* to decrease the concentration of
\< —_— /w + K2*. This will make the reduction potential of
QH ) K2+ more positive and hence, the emf will
R s T decrease.
{CH,60,) (CHs0) {C.H,,O)
T undergoes elimination of water {dehydration} to 29 | B
form three different alkenes.
Electrode A is positively charged, B is negatively
= charged, C is positively charged and D is negatively
| | charged. Cu?* is reduced at electrode B while Hz0 is
preferentially oxidised at electrode C.
82087 + 28~ = 2804% Ee=+201V
2% | C i Oz +4H* +4e =2 2H,0  E®=+123V
Since all compounds react with 24-
dinitrophenylhydrazine, all compounds contain
carbonyl groups. __ Since 0.00417 mol of copper is deposited, 0.00834
x | a | Compound X is not a carbonyl group but an mol of e~ is required to do so. This same amount of
amide. - e~ also flowed through to electrode C. Since 02 = 4
« | B | Gompound Zis not & carbonyl group but an e, (0.00834/4) ¢~ = 0.002085 Oz Therefore, the
ester. , volume of Oz produced at C is 0.002085 x 24 = 0,050
All compounds contain carbonyl greup and dmd
¥ | € | compound Z will not reduce Ag* in Tollens’ )
reagent as it is a ketone.
x o All comp_uounds ate_ aldehyde’s which will cause 30 D
a reduction of Ag” in Tollens’ reagent. P, being a stronger ligand, will displace
correct A | Hz0 as ligand and this causes yellow
% B [Fe(H20)6]** ions to form a red complex,
Only the -COOH group is acidic enough to react with correct B g;:ﬁedgl ;‘sv n?:i?tgil::ye(;ﬁ t_rg! h::g
Na:C0s(aq) but not the other two phenol groups. correct | G | a coordination number six, P must be
Since 2H* = COs?- = CO2, H* = 0.5C02 Hence, no. of bidentate. '
mol of CO2 produced = 0.1 x 0.5 = 0.05. This Is There is no change In oxidation state
equivalent to mass increase of 44 x 0.05=22g. incorrect | D | when a ligand coordinates to a metal ion
centre.
27 | C
Arginine has a higher pI than threonine
because the side chain of arginine is more
v |1 basic than the side chain of threonine resulting
in higher pH required for arginine to form a
Zwitterion.
At pH = 7, both histidine and arginine carry
overall +1 charge as both the amino and side
X |2 | chain remains protonated (pH < pI). Hence,
both should migrate to the negatively charged
cathode.
AtpH =7, alarger proportion of threonine exists
as single negatively charged as the amino-NHs*
group gets progressively deprotonated
{because pH > pI). Hence, the predominant
x 3 O'
Oa\#\OH
o NH,
species is
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