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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

How many neutrons are present in 0.13 g of 3C?

[L = the Avogadro constant]

A 0.06L C 0.13L
B 0.07L D 0.91L

Which factor helps to explain why the first ionisation energies of the Group 1 elements
decrease from lithium to rubidium?

A The nuclear charge of the elements increases.

B The outer electron is in an ‘s’ subshell.

C  The repulsion between spin-paired electrons increases.

D

The distance between the nucleus and the valence electron increases.

The sketch below shows the variation of first ionisation energy with proton number for six
elements of consecutive proton numbers between 1 and 18 (H to Ar).

A

first
ionisation
energy

AN

proton number

What is the identity of the element X?

A Mg C Si
B Al D P

Which orbital must an electron with the principal quantum n = 2 occupy?

A a spherically-shaped orbital
either an s or p orbital

the orbital closest to the nucleus

O O W

a dumb-bell shaped orbital

PRELIM 2017 © INNOVA PE/8872/01/2017 [Turn over



3

5 Which of the following statements describes a phenomenon which cannot be explained by

hydrogen bonding?

A Ice floats on water.

B The boiling point of carboxylic acids increase with increasing relative molecular mass.
C  2-nitrophenol is more volatile than 4-nitrophenol.
D

Ethanoic acid molecules forms dimers when dissolved in benzene.

6 Ammonia, NH3 reacts with boron trifluoride, BF3 to give an addition product. Which of the
following statements about the addition product is not true?
A The boron atom is electron deficient.
B It contains a dative covalent bond.
C It is polar.
D

There are seven sigma bonds.

7 Which graph would confirm that the rate of decomposition of hydrogen peroxide is first
order with respect to the concentration of hydrogen peroxide?

A B
r 3 r' s
rate of rate of
decomposition decomposition
of H0, of HO,
0 > 0 >
[H202] [H202]
C D
r 3 9
rate of rate of
decomposition decomposition
of H20» of H202
0 > 0 >
[H202] [H202]
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8 The reaction of a compound RS is shown below.
RS(g) — R(9) *+ S(9)

The rate equation for the reaction is rate = k[RS] and the rate constant is found to be
3.6 x 1073 s7'. If the initial concentration of RS is 2.0 x 1072 mol dm=3, what will be the
concentration of RS after 385 seconds?

A 1.0x102moldm3
B 5.0x103moldm3
C 25x102*moldm=3
D 2.0x10°%moldm3

9 Which one of the following is a correct statement about the effect of a catalyst on a reaction
at equilibrium?
A It provides an alternative route with a lower E;, for the reaction to take place.
B It increases the equilibrium constant for the forward reaction.
C ltincreases the yield of product in equilibrium.
D

It increases the rate of the forward reaction only.

10 Which of the following statements does not describe a reaction at equilibrium?

A Forward and backward reactions occur at equal rate.
The reaction takes place in a closed system.

K. increases as the reaction progresses.

O O W

Concentrations of reactants and products are constant.

11  Which of the following enthalpy changes is positive?

A H0() —> HxO(s)
2C;He(g) + 702(g) —> 4C02(g) + 6H20(l)
2Br(g) — Br2(9)

Na(g) —> Na*(g) + e

O O W
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12 The energy cycle below shows the reaction pathways between Compounds J — M.

AH, AH,
J « K » M
AH,
AH; AHs
L

What is the enthalpy change for the following reaction?

Compound J — Compound M

A AH; + AH:

B AH2—-AH;+ AH,
C —AH3-AHs

D AHs+ AHs — AH,

13 What is the enthalpy change for the following process equivalent to?
Al(g) —> Al#(g) + 2e”

the second ionisation energy of aluminium
the enthalpy change of vapourisation of aluminium

the sum of the first ionisation energy and second ionisation energy of aluminium

O 0O wm >

the sum of the enthalpy change of vaporisation, first ionisation energy and second
ionisation energy of aluminium

14 A mixture was made by adding 20 cm?3 of a solution of pH 2.5 to 30 cm?3 of another solution
of pH 4.5. What is the final pH of the mixture?

A 12 C 3.5
B 29 D 3.7

15 Which of the following pairs of solutions will produce an alkaline buffer solution upon mixing
equal volumes of each solution?

1.50 mol dm=2 of HCI and 1.00 mol dm=3 of NaOH

B  1.00 mol dm= of NHs; and 2.00 mol dm= of HCI
C 0.50 mol dm= of H,SO4 and 2.00 mol dm of NHs
D 1.00 mol dm= of CsH5CO,-H and 0.50 mol dm= of KOH
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16 A student isolated an organic compound with the molecular formula C4Hs. How many
possible isomers (including structural and geometrical isomers) can be deduced from the
molecular formula?

A 3 C

B 4 D

17 3-methylpentane was reacted with chlorine gas in the presence of ultraviolet light. What is
the total number of possible structural isomers formed, assuming only mono-substitution

took place?
A 4 C 6
B 5 D 14

18 Cortisone is an anti-inflammatory hormone.

@)
T
o—0

CHs CH,OH

CHj3

cortisone

Cortisone is first reacted with hydrogen in the presence of a platinum catalyst, and the
product is then oxidised by warming with acidified KMnOa.

Given that no carbon-carbon o bond is broken in this process, how many C=0 double bonds
will there be in the structure of the final product?

A 3 C 5
B 4 D 6

19 What will be the final product Q in this sequence of reactions?

NaBH,4 in CH3OH K,Cr,04/ H*
H,C=CHCH=0 > P » Q
then H,O heat
A CHCHCOOH
B CH3CH.COOH
C HOCH2CH(OH)CH20H
D HO.CCOCO:H
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20 The table shows the results of simple chemical tests on a compound U.

Reagents

Observations

2,4-dinitrophenylhydrazine

Orange ppt

Fehling’'s reagent

Brick red ppt

Alkaline aqueous iodine Yellow ppt
What could compound U be?
A  CHsCHO C CH3CH(OH)CH3
B  CH3:CH2CHO D CH3COCHs3

21  Which of the following options shows the correct reagents and conditions for step 1 and 27?

step 1

Y

CH,(CI)CH=CH,

Step 1
KCN in ethanol, heat
KCN in ethanol, heat
HCN, trace NaOH(aq), cold

NHs; in ethanol, heat

o 0O o >

22  Which alcohol is used to manufacture the ester, CH3CH,CH(OH)CO,CH(CH3),?

step 2

Y

Step 2
H., Pt
LiAIH4
LiAIH4
H., Pt

A CH3COzH C CH3;CH>CH,OH
B CH3CH(OH)CH3 D CH30H
PRELIM 2017 © INNOVA PE/8872/01/2017
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23 Linalyl acetate is a naturally-occurring compound and it is a principal component of the
essential oils of lavender.

T
(CH3)2C:CHCH2CH2*C‘:*CH:CH2
O—C—CHs
O

Linalyl acetate
Which of the following statements about linalyl acetate is not true?

A It exhibits cis-trans isomerism.
It does not react with 2,4-dinitrophenylhydrazine.

It decolourises bromine water.

O O @

It reacts with hot acidified potassium dichromate(V1) to give CH;COOH as one of the
products.

24 Which of the following forms an oxide that is soluble in both water and aqueous sodium
hydroxide?
A magnesium
B  silicon
C  aluminium
D

phosphorus
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25 The chlorides of the elements sodium to phosphorus are separately added to water. Which
of the following diagrams best represents the pH of the solutions produced?

A B
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Section B

For each of the questions in this section, one or more of the three numbered statements 1 to 3 may
be correct.

Decide whether each of the statements is or is not correct (you may find it helpful to put a tick against
the statements that you consider to be correct).

The responses A to D should be selected on the basis of

A B C D

1,2 and 3 are correct| 1 and 2 are correct| 2 and 3 are correct 1 only is correct

26

27

In flooded soils, like those used for rice cultivation, the oxygen content is low. In such soils,
anaerobic bacteria cause the loss of nitrogen from the soil as shown in the following
sequence.

w X Y z
NOs™(aq) ——> NOz(aq) ——> NO(g) —> N2O(g) ——>N2(g)

Which of the following steps involve a reduction in the oxidation number of nitrogen by 1?

1 X,Yand Z
2 WandyY
3 W and X

The energy profile for a reversible reaction is shown below.

Energy

Reactant A

Product B
Reaction pathway

Which of the following statements are correct?

1 The reaction from B to A is endothermic.
2 The activation energy of the reaction A to B is x.

3 The activation energy of the reaction Bto A is x + y.
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28 Compound A is used as a starting material for a class of anti-bacterial drugs known as
quinolones. Which of the following statements about compound A are correct?

Cl

/ COCH

Cl

compound A

1 1 mole of A reacts with CH3OH to give 1 mole of H,O.
1 mole of A reacts with Na metal to give 0.5 mole of H..

1 mole of A reacts with CaCOs3 to give 1 mole of COo.

29 For which types of compound are all of the following statements correct?
o They are unreactive towards mild oxidising agents.
o They form esters.
e They react with sodium.
1 aldehydes
2 carboxylic acids

3 tertiary alcohols

30  Which of the following trends concerning Period 3 elements from Na to Cl are true?

There is a change from metallic behaviour to non-metallic behaviour.

2 Their compounds show an increase in the maximum oxidation number across the
period.

3 The melting points of the elements decrease across the period.

PRELIM 2017 © INNOVA PE/8872/01/2017



12

BLANK PAGE

PRELIM 2017 © INNOVA PE/8872/01/2017



