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

consider to be correct.

1 In a titration, a 30.0 cm® sample of 0.05 mol dm™ of the phosphoric acid, HzPOu,
was found to require 15.00 cm? of 11.22 g dm= solution of potassium hydroxide to
reach the endpoint. Which of the following is the salt formed from the reaction?

A KH2POs4

B K2HPO4

C K3PO4

D KPO3

Answer: B
30

nH3PO4=——x0.05=0.0015mol
100

nKOH = %xizo.OOSmol
56.1 1000

0.0015 H3PO4 = 0.003 KOH
HsPO,= 2 KOH

+ KoHPO, is formed.

2 Which species are oxidised and reduced in the following reaction?

103~ + 21" + 6H* + 6CI- — 3ICIl>~ + 3H,0

species oxidised species reduced
A 103~ I-
B I-, 103~ Cl-
C I~ 103~
D H*, CI 103~
Answer: C

103~ + 21" + 6H* + 6CI- — 3ICIl>~ + 3H,0
+5 -1 +1 -1 +1-1 +1
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3 How many unpaired electrons are present in S and S? respectively?
S S
A 1 0
B 1 2
C 2 0
D 2 2
Answer: C

16S : 1522522p®3s23p* (2 unpaired electron)
16S %71 1522522p®3s23p°® (0 unpaired electrons)

4 Which statement about (CHz)sNAIH; is correct?

A It exist as a dimer.

B It contains hydrogen bonding.

C The Al atom is electron deficient.

D | The bonds around the Al atom are tetrahedrally arranged.

Answer: D
H CHz

H——Al <— N—CHj

CH
H 3
Al has energetically accessible orbitals to accept the lone pair of electrons form N.

There are four bond pairs about Al. The shape about Al is tetrahedral.

5 In which substance must covalent bonds break on melting?

A Phosphorus(V) chloride

B Beryllium chloride

C Silicon carbide

D Iron(Il) hydroxide

Answer: C

A and B are simple molecular compounds. C has a giant molecular structure and thus
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covalent bonds are broken during boiling. D has a giant ionic lattice structure.

6 Which of the following elements has an oxide with a giant structure and a chloride
which is readily hydrolysed?

A Silicon
B Sodium
C Carbon

D Phosphorus

Answer: A

SiO; is a giant molecular compound.

SiCly is readily hydrolysed in water to form HCI.
SiCla(l) + 2H20(1) = SiOz(s) + 4HCI (aq)

7 Archaeologists used 14C, a radioactive isotope, in carbon dating. An artefact is
analysed and its 14C content is measured to be 20% of the typical initial amount of 14C
in trees. Given that the radioactive decay of 14C has a half-life of 5500 years, what is
the approximate age of this artefact?

A | 1.10 x 10* years C 1.38 x 10* years
B | 1.28 x 10* years D 1.65 x 10* years
Answer: B

b
c, \2

2 _(1y
100 (2
n=232

t12 = 2.32 x 5500 = 1.28 x 10* years
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8 Experiments were carried out to investigate the rates of decomposition of 100 cm? of
1.0 mol dm=2 hydrogen peroxide, catalysed by manganese (IV) oxide.

H.0, (aq) —— H20 (I) + %2 O (g)

The volume of oxygen gas collected using a gas syringe was monitored. The results
are shown in the diagram below.

Volume of oxygen gas / dm3
A

_ — — — — Experiment 2

Experiment 1

» Time /s

Which of the following alteration to the experimental conditions in Experiment 1 would
produce the curve observed in Experiment 27?

A Lowering the temperature.

B Decreasing the amount of MnO; used.

C Diluting the hydrogen peroxide solution with water.

D | Adding 100 cm? of 0.1 mol dm™ hydrogen peroxide.

Answer: D

Lowering the temperature and decreasing the amount of MnO- will slow down the
rate of reaction (less steep curve) but will not change the volume of oxygen
produced.

Diluting hydrogen peroxide solution with water will slow down the rate of reaction
(less steep curve) and decrease the volume of oxygen produced.

Adding some 0.1 mol dm hydrogen peroxide will lower the concentration of
hydrogen peroxide which leads to slower rate of reaction (less steep curve). As there

are moles of hydrogen peroxide in the vessel, it will lead to more oxygen gas being
produced.
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9 The Maxwell Boltzman distribution curve shows the number of molecules having a
given amount of kinetic energy at constant temperature, T.

Number of
molecules having a *
given amount of
energy

T1

[

Kinetic energy

How would the size of the areas labelled E, F and G change if a lower temperature,
T, was used?

E F G
A Increase Increase Decrease
B Increase Decrease Decrease
C Decrease Increase Increase
D Decrease Decrease Increase

Answer: B

At a lower temperature T, the graph will shift to the left hand side and the peak of the
graph will be higher than the original. Since there is ho change to the number of
molecules, the area under both graphs (T1 and T2) should be the same.

At a lower temperature, the number of molecules of lower kinetics energy will
increase thus the area of E will increase. Also, there will be less molecules of higher
kinetics energy thus area F and G will decrease.
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10 | The diagram represents the energy changes for some reactions.

AH = -130kJ mol™!

Y

AH = +80kJmol™!

AH = -25kJmol™

> Z

What are the natures of the conversions W - Y, Y - X and Z-W?

Wo Y Y > X Z->W

A Exothermic Endothermic Endothermic
B Exothermic Exothermic Endothermic
C Endothermic Exothermic Exothermic
D Endothermic Endothermic Exothermic

Answer: B
W - Y: AH=-130 +80 — (-25) = - 25 kJ mol*
Y - X: AH =-25-80 = -105 kJ mol*

Z — W: -80 + 130 =+ 50 kJ mol*

11 | Consider the following equilibrium system:
2AICl3(g) = Al.Cls(g)

Which of the following statements will cause the position of the equilibrium to shift to
the left?

A Increasing the temperature

B Pumping AICl; gas into the vessel

C Decreasing the volume of the vessel

D | Adding a solid catalyst into the vessel

Answer: A

This reaction involves bond formation between 2 monomers of AlCl;to form the dimer
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Al,Cls hence forward reaction is exothermic. By Le Chatelier’s Principle, increasing
the temperature will shift position of equilibrium to the left to favour endothermic
reaction to absorb the excess heat.

Adding AIClz gas into the vessel will shift position of equilibrium to the right to use up
the excess AICls; gas.

Decreasing the volume of the vessel will increase the partial pressure of both gases.
By LCP, the position of equilibrium will shift to the right to produce lesser moles of
gas.

Adding a catalyst has no effect on the position of equilibrium. It will just lower the Ea
and speed up both forward and backward reaction equally.

12 | Cyanidin (Cy) is a water-soluble plant pigment which can be found in blackberries.
Blackberry juice is usually preserved by the addition of a small amount of SO2(g) and
the following equilibrium is set up:

CyH*(aq) + SO2(aq) + H20(l) = CySOsH:(aq) + H*(aq)
What are the units for K¢?
A [ moldm?3 C mol* dm3
B | moldm3s? D no units
Answer: D
CySO_H,J[H" .
Kc:[ Y 2 oJH ] no units
[CYH'][SO,]
13 | A solution of an acid H has the same pH as a solution of acid J. Equal dilution

increases the pH of acid H more than that of acid J. Which of the following pairs of
acids would show this behaviour?

H J
A HsPOg4 HCI
B HCI CH3CO2H
C HCI H2SO4
D CHsCO:H H2SOq4

Answer: B

H is a strong acid and J is a weak acid.
Strong acid: pH = — Ig [strong acid]

Weak acid: pH = —Ig V(Ka x[Weak acid])

As shown from the equations, the pH of the strong acid will increase more than that of
the weak acid when both are diluted to the same extent.
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14 | What is the total number of isomers possible for the molecular formula of CoH2Br,?
A 1 C 3
B 2 D 4
Answer: C
Br Br

‘—\_ Br/ﬁ >:CH2
Br Br pr
15 | Which statement is incorrect for the compound shown below?
N
N\
\C H
\ /
C=C=—C
H/ \C
N\
\N
A There are 6 1T bonds.
B There are 8 o bonds.
C | There are two different bond angles.
D | There are three sp? hybridised carbons.
Answer: D
sp? hybridised
N
N\
\C / \ H
\ /
C=C=C
H/ \C
N\
\N
16 | Samples of CeHsCHCH» and Br, were mixed under different conditions. Which pair of

conditions and products are correctly paired together?

Conditions Product
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10

A Br. (aq) CsHsBrCH(OH)CH2Br
B Br; (g), uv |Ight CsH4BrCHCH:

C Br2 (9) CeH4BrCH(Br)CH2Br
D Br2 (9), Fe (s) CesH4BrCH(Br)CH,Br
Answer: D

Both electrophilic substitution and electrophilic addition took place when exposed to
Br2 (9), Fe (s).

17

Which of these statements is true for the reaction of 2,3,4-trimethylpenta-2,3,4-triol
with concentrated sulfuric acid at 443 K.

A Oxidation reaction taken place.

B Carbon dioxide gas is a by-product.

C | There are a total of 8 possible geometrical isomers.

D Organic product with three carbon-carbon double bonds is formed.

Answer: D

OH CH
HaC OH Vb
OH HaC CH,

e /
HSCH3C CHg ‘>/_<

H,C CHg

18

Which of the following reagents and conditions will not yield any reaction with the
compound shown below.

Br
X

Br

A Cold agueous hydrogen cyanide with trace amounts of sodium hydroxide.

B Hot potassium dichromate in aqueous potassium hydroxide.

C Cold potassium manganate(VII) in aqueous sulfuric acid.

D | Agueous sodium hydroxide and heat.

Answer: A
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11

Cold aqueous hydrogen cyanide with trace amounts of sodium hydroxide is the
reagent and conditions for nucleophilic addition of carbonyls

19 | Which of the following compounds would be the most inert towards a nucleophilic

attack?

Cl
A

OH
B

Answer: A

C-ClI bond in chlorobenzene is very strong and cannot be broken easily.

20 | Penta-1,3-diene was heated with acidified potassium manganate(VIl) to form
compound L and M.

Compound L was then added to lithium aluminium hydride in dry ether to form
compound N. Compound N was then bubbled with hydrogen bromide gas to form
compound O.

Which of these statements can be correctly deduced from the information above?

A Compound O cannot undergo further nucleophilic substitution with ethanolic
potassium cyanide.

B 1 mol of compound N forms 1 mol of hydrogen gas when reacted with sodium
metal.
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12

C Compound L is a gas which forms white precipitate with calcium hydroxide.

D Compound M is a non-polar acidic gas.

Answer: D
HC 0
\ — H3c~/< + CO,
CH, OH

L M
0 [R] HBr

OH OH Br
N @)

Compound M is carbon dioxide which is a non-polar acidic gas.

21

Buta-2,3-diol can be oxidized by NalO. as shown below,

OH o
NalO, /
—_— 2 ‘<
H
HO

What would be the final organic products obtained when compound P is first treated

with cold alkaline aqueous KMnQO, followed by NalO,?

Compound P is CH3CH=C(CHz)-CH,—CH=CH(CH5)

A /O °
0

‘<_/\/ ‘/<

" H

B /o o
H O

v —

" H

C OH o

4<_/OH y
%H
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H~/<O_/OH ‘/<O
”

Answer: A

22 | Which reagent could be used to distinguish between pentan-2-ol and pentan-2-one?
A | Acidified potassium manganate(VIl)
B Alkaline aqueous iodine
C | Sodium carbonate
D | Aqueous bromine
Answer: A
A: Pentan-2-ol, a 2° alcohol can be oxidised by acidified potassium maganate(VIl) to
form a ketone. Purple solution decolourise
B: Both react with aq I».
C: Both do not react with Na>COs.
D: Both do not react with aqueous bromine.
23 | Which of the following chemical tests will yield a positive observation with the

compound shown below?

SRJC 8872 /01/JC2 Prelims / 2017




14

A Fehling’s solution

B Hot ethanolic silver nitrate

C Sodium carbonate

D Alkaline aqueous iodine

Answer: D

Brown iodine solution will decolourise due to the alkene functional group and methyl
ketone present in the side chains.

24

Which compound can undergo a reaction when treated with hot ethanolic potassium
hydroxide?

A CH2Br»

B CBr3CBrs

C (CH3)2CCBI’2

D CHsCBr.CHs

Answer: D
Only compound D has a bromine atom on a carbon with an adjacent carbon atom
that has a H atom for it to undergo elimination.

25

Which of these would have the lowest pH value in solution?

A CH,(CI)CH2CO2H

B | CH,CH(CI)COH

C | CH3CO2CH2CH3

D | CH3CH2NH:

Answer: B

The electron withdrawing chlorine atom is nearer to COO™ and the negative charge is
more dispersed, hence stabilising the anion.
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For questions 26 — 30, one or more of the numbered statements 1 to 3 may be correct.
Decide whether each of the statements is or is not correct. The responses A to D should be
selected on the basis of

A B C D
1,2and 3 1 and 2 only 2 and 3 only 1 only
are correct are correct are correct is correct

No other combination of statements is to be used as correct response.

26 | Which of the following contain hydrogen bonding?

1 [ NHCI(s)

2 NH3(l)

3 | CHsCH.CH,OH (I)

Answer: C (2 & 3 are correct only)

1: lonic salt. No hydrogen bonding

2 and 3: Both NH3 and CHsCH>CH,OH: Both can form intermolecular hydrogen
bonding as they have lone pairs on N and O, with H attached to N and O respectively.

27 | Which reaction represents standard enthalpy change at 298 K?

1 HBr (ag) + NaOH (aq) - NaBr (aq) + H20 (I)

2 P4 (s) » 4P (g)

3 H. (g) + Br2 (g) —» 2HBr (g)

Answer: B (1 & 2 are correct only)

Bromine is a liquid and not a gas at 298 k.

28 | At 50 °C, pure water is found to have a pH value of 6.6. Which of the following
statements are true?

1 Concentration of hydrogen ion in water is higher at 50 °C compared to at 25°C.

2 The Ky value is smaller at 50 °C compared to at 25°C

3 Water is acidic at 50 °C

Answer: D (only 1 is correct)
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16

1: Since pH =—Ig [H*], [H*] is higher at pH 6.6 at 50 °C compared to pH 7 at 25°C.

2: Kw is temperature dependent and is larger at higher temperatures, as H,O
dissociation is endothermic

3: [OH] = [H'], water is still neutral at 50 °C.

29

Which of these compounds are planar?

1

Ethene

2

Benzene

3

Propanone

Answer: B (1 & 2 only)

Propanone is not planar due to the two CHs groups being tetrahedral in shape

30

Glucose is a simple molecular solid.

HOCHCH(OH)CH(OH)CH(OH)CH(OH)CHO

Which of the following statements are correct?

1 The hydrogen atom in the hydroxyl groups can form hydrogen bonds with water.
2 The hydrogen atom in the aldehyde group form hydrogen bonds with ethanol.

3 All the oxygen atoms in glucose can form hydrogen bonds with propanone.
Answer: D

1 Hydrogen is directly bonded to oxygen in the hydroxyl group, hence it can form
hydrogen bonds with water.

2: Hydrogen in aldehyde is not bonded to oxygen, hence no hydrogen bonds can be
formed

3: There are no hydrogen atoms bonded directly to oxygen in propanone, hence no
hydrogen bonds can be formed.
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