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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 20 cm® of a gaseous hydrocarbon was mixed with 100 cm?® of oxygen and the
mixture sparked so that the hydrocarbon was completely burnt. The volume of gas
remaining at the end of the combustion was 70 cm3. After passing over soda lime,
this volume was reduced by 60 cm3. All gases were measured at 25°C and at the
same pressure.

Determine the molecular formula of the hydrocarbon.

A Cz2Ha
B C:zHs
C CsHs
D CsHs

2  Carbon monoxide, CO, is a colourless, odourless and toxic gas. It is formed as a
result of partial oxidation of carbon-containing compounds. The maximum safe
toleration level of CO in air is 50 ppm. (1 ppm =1 mg kg 1)

How many molecules of CO gas are present in 1 kg of air at this toleration level?

A B0 %107 x6.02 x 10%
28

B 50x103x28x6.02x10%

B0 x6.02 %107
C 28

D 50x28x6.02x10%

3 Equimolar amounts of ClIO2 and OH™ ions react to produce three products: water,
chlorate(l11) ions CIO2™ and another chloro-oxy anion, ClOx

What is the oxidation state of chlorine in the chloro-oxy anion, ClIOx ?

A +1 B +2 C +5 D +7
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4 Which of the following particles would, on losing an electron, have a half-filled set of
p orbitals?

A OF B O C N D N-

5 Which circled pair of electrons represents a co-ordinate bond?

A B C D
X X X
(€] g X ® @ X @ g X (5] g
@Cx@ oCx0Ox% eCxO% xO;é
X % X X

6  Which molecules contain within their structure three atoms arranged in a straight

line?

A ICIs
B SO+
C CCls
D H2S

7  Consider the following four isoelectronic compounds.

(CH3)sCH
CH3CH2CH2CHs3
CH3CH2CH20H
CH3CHCI

A OWNPE

What is the order of decreasing boiling point of these compounds?
A 122->4->3
B 324->1->2
C 324->2->1

D 4->3->2->1
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8 Given the following thermochemical data, what is the standard enthalpy change of the
reaction, AH:®.
AH®
CH2=CHCH=CHz2 (g) = CH3C=CCHs (g)

Standard enthalpy change of combustion of CHzC=CCHzs (Q) = —2577 kJ mol*
Standard enthalpy change of formation of carbon dioxide = -394 kJ mol~!
Standard enthalpy change of formation of water = —286 kJ mol*
Standard enthalpy change of formation of CH2=CHCH=CH2z(g) |= +110 kJ mol

A —253 kJ mol? B — 33 kJ mol?
C +33kJmolt? D + 253 kJ mol?!

9  Which one of the following equations correctly represents the standard enthalpy
change of formation of water?
A 2H2(g) + O2(g) = 2H20(1)
B  Hz(g) + % 02(g) = H20(I)
C H*(aqg) + OH (aqg) = H20(l)
D  2H(g) + O(g) = H20(l)
10  Chlorine dioxide, ClOz2, is a yellow gas which can be synthesised in the laboratory
by the following reaction:
2AgCIlO3(s) + Clz(g) = 2AgCI (s) + 2Cl0O2(g) + 02(g) AH=0
Which of the following statements about the above reaction is correct?
A Adding more AgCIOs (s) increases the equilibrium yield of ClOz2.
B The equilibrium constant changes when temperature changes.
C Decreasing the pressure decreases the equilibrium yield of ClO2.

D The addition of a catalyst increases the rates of both the forward and the
reverse reactions.
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11  The values for the ionic product of water, Kw, at two different temperatures are

given below.
Temperature / °C Kw / mol’dm
25 1.00 x 1014
30 1.44 x 1014

Which of the following is correct for pure water at 30°C?
A [H']=1.44 x 107" moldm
B [H*]>[OH]
C pH=7
D pH<7
12 A solution was made by mixing 0.002 mol of H2SO4(aq) and 0.005 mol of KOH(aq).
Water was added until the volume of the solution was 1 dm?3.
What is the pH of the solution at 25°C?
A 120
B 11.7
C 115

D 11.0

13 The decomposition 2N20s = 4NO2 + Ozis first order with respect to N2Os.

In an experiment, 0.10 mol of pure N20s was put into an evacuated flask. It was
found that there was 0.025 mol of N20Os left 34 minutes later.

Which statement is true?

A It took 17 minutes for the amount of NO2 to rise from 0 mol to 0.10 mol.
B There was 0.0625 mol of N2Os left after 17 minutes.

C There was 0.0125 mol of N2Os left after 68 minutes.

D The amount of NO:z in the flask went up by four times in the first 34 minutes.
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14 A piece of magnesium ribbon was added to 25cm® of 0.100 moldm2 of dilute
hydrochloric acid. The magnesium was completely dissolved and the total volume of
hydrogen gas evolved was measured.

In a second experiment, an identical piece of magnesium ribbon was added to
solution X. Solution X is prepared by adding 25cm?® of 0.100 moldm= of dilute
hydrochloric acid to 25cm? of 0.0200 moldm-3 of hydrochloric acid. The total volume
of hydrogen evolved was measured.

How will the initial rate of reaction and total volume of hydrogen evolved in the
second experiment compare to the first experiment?

Initial rate of reaction Total volume of hydrogen evolved
A Decrease Increase
B Decrease no change
C Increase Increase
D Increase no change

15 Water was poured into a mixture containing solid oxides of elements A, B and C.
The mixture was filtered to obtain a colourless solution with a pH of 2 and a residue.

The residue was then treated with excess hot concentrated sodium hydroxide and all
the residue dissolved.

What are the identities of elements A, B and C?

Element A Element B Element C
A aluminium silicon phosphorus
B aluminium silicon sodium
C magnesium aluminium sulfur
D magnesium silicon phosphorus
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16  The graphs below show the variation in two properties of the elements Na to Si.

Graph 1 Graph 2
O—T—T— T O
Na Mg Al Si Na Mg Al Si

Which properties are illustrated in Graphs 1 and 27?

Graph 1 Graph 2
A electronegativity melting point
B electronegativity electrical conductivity
C atomic radius melting point
D atomic radius electrical conductivity

17  The compound shown below has the following structure:

CH=CHCH
H

How many isomers does this compound have?

A 2 B 4 C 8 D 16
18 How many different alkenes, including geometric isomers, could be produced by the

removal of HBr from (CHzs)2CBrCH2CHzs ?

A 2 B 3 C 4 D 5
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19 A student placed a stoppered conical flask containing iron powder, bromine and
methylbenzene in cupboard. The flask was removed when no further change was
observed.

Which of the following are likely to be the main products formed?

CH,Br

and

O~

CHy CH,Br

and

O-
o-

Br

CH, CHy

and

O-
-

Br

and

1o
O

20  Chlorodifluoromethane, R-22, is a type of hydrochlorofluorocarbon. It is commonly
used as a refrigerant and propellant. Its use is being phased out as it contributes to
ozone depletion.

Which of the following statements about R-22 is incorrect?

Ultraviolet rays can break down R-22 into chlorine radicals which will react with
ozone

A

B R-22is a gas at room temperature because of weak intermolecular forces
C  Fluorine radicals are not formed because the C-F bond is very strong

D R-22is very reactive and flammable
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21  Which of the following reagents and conditions will not give a positive observation
for ethanal?

A LiAlH4 in dry ether
B K2Cr207(aq), H2SOa4(aq), heat
C KMnOs(aq), H2SO4(aq), heat
D I2(aq), NaOH(aq), warm
22 In an attempt to make propanoic acid, propan-2-ol was added to a solution of
potassium dichromate(VI) dissolved in dilute sulfuric acid and the mixture was
heated.
No propanoic acid was produced.
Which of the following statements explain this?
A The sulfuric acid dehydrates the propan-2-ol to form propene.
B  The propan-2-ol forms propanal when oxidised.
C  The propan-2-ol forms propanone when oxidised

D Potassium dichromate(VI) will not oxidise propan-2-ol.

23  What of the following reactions will not result in the formation of the product?

H H H
/ Cl,, UV light |
A CHz=C » H—C—C—CH,CI
CHs cl cl
Cl
B FeCl,(aq), Cl,
heat
NaOH(aq)
@] .
| NaBH, in methanol )Oi
_—
D chy e, CH;  CH,
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24 The molecule shown below is a naturally occurring organic compound found in fruits
and could be a possible bio-fuel alternative to ethanol.

CH,

O

g

Which statement about this compound is not correct?

A

D

It can be prepared by warming 4-hydroxypentanoic acid,
CH3CH(OH)CH2CH2CO2H, in the presence of an acid catalyst

It can decolourise hot acidified potassium manganate(VII)
It reacts readily with warm, aqueous alkali.

It reacts with 2,4-dinitrophenylhydrazine solution to give an orange solution

25 When treated with alkaline I2(aq), 1 mol of compound Y forms 1 mol of CHls.
Compound Y is formed when compound X is reacted with HCN(aq) with a trace
amount of NaOH. 1 mol of compound X forms 12 dm?® of gas when reacted with
sodium metal but 1 mol of compound Y forms 24 dm? of gas.

Which of the following could be compound X?

© PJC 2017
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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 1and 2 2and 3 1 only
3 are only are only are is
correct correct correct correct

No other combination of statements is used as a correct response.

26  The diagram represents the Boltzmann Distribution of molecular energies at a given
temperature.

proportion
of molecules

Y

energy

Which of the following statements are correct at a higher temperature?
1  The maximum of the curve is displaced to the right
2  The proportion of molecules with energies above any given value increases.

3 The proportion of molecules with any given value increases
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27  During the Contact process, sulfur dioxide is converted to sulfur trioxide as shown by
the equation below.
250,(g) + O,(9) = 2S0,(9) AH = -197 kJ mol '
The following graph shows how the concentration of the three gases changed when
a series of changes was made.

Concentration
(mol dm—3)

0.000 e 10 """ 20 """"""""" 30
Time (min)

Which of the statements are correct?

1 At20 minute, the numerical value of the equilibrium constant, K, is 1.56.

At 20 minute, the pressure of the system was increased by reducing the
volume.

3 At 10 minute, heat was removed from the system.

28 Which of the reagents can be used to differentiate the pair of compounds given?

Compound 1 Compound 2 Reagents
1 AICl3 SiCla4 H20
5 SiCl. PCls damp blue litmus
paper
3 NaCl MgO dilute H2SO4
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29  Which of the following statements on the given compound are true?

P 0

v
0

CH,

1  There are 14 hydrogen atoms
2  There are 7 sp? and 4 sp? hybridised carbons

3  The bond angles around carbons q, 3, and y are all 120°

30  Which of the following pairs of reactions require the same reagents and conditions?

O OH
\ — > N | o CN
1 PN

cl CN H” CH, H CH,
CH, CH,CI
5 CH,CH, — CH,CH,CI @ >~
0 OH
3 CH,=CH, — CH,CH, /||\ . Hj\
H CH, H™ CH,

End of paper
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