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Zone A afternoon | Zone B afternoon | Zone C afternoon

45 minutes

Instructions to candidates

Do not open this examination paper until instructed to do so.

Answer all the questions.

For each question, choose the answer you consider to be the best and indicate your choice on
the answer sheet provided.

The periodic table is provided for reference on page 2 of this examination paper.

The maximum mark for this examination paper is [30 marks].
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Which compound has the highest percentage of carbon by mass?

A. CH,
B. C,H,
C. CO

D. CO,

6.00 mol of copper, Cu, are mixed with 12.00 mol of dilute nitric acid, HNO,(aq). The equation for
the reaction that occurs is shown below.

3Cu (s) + 8HNO, (aq) —> 3Cu (NO,), (aq) + 2NO (g) + 4H,0 (1)

What is the amount, in mol, of nitrogen(ll) oxide, NO, produced assuming that the reaction goes
to completion?

A.  3.00
B. 4.00
C. 8.00
D. 18.00

What is correct for the empirical formula of a compound?

A.  The number of atoms of each element in a molecule of the compound

B.  The total number of atoms in a molecule of the compound

C. The simplest ratio of atoms of each element in a molecule of the compound

D. The total number of elements in a molecule of the compound

What is the number of hydrogen atoms in 2.00 mol of NH,?
Avogadro’s constant (L or N,) = 6.02 x 10®mol™

A.  1.20 x10*

B. 1.81x10*

C. 241x10*

D. 3.61x10*

Turn over
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What is the maximum number of electrons that can occupy the fourth shell in the atom (n = 4)?

A 8

B. 18
C. 32
D. 36

How are the lines in the emission spectrum of hydrogen produced?
A.  Electrons move to higher energy levels absorbing photons.
B. Electrons move to lower energy levels releasing photons.

C. Electrons move to higher energy levels releasing photons.

D. Electrons move to lower energy levels absorbing photons.

Which set of ions shows increasing ionic radii?
A. P <Cl<K'<Ca*
B. Cl <P <Ca”<K’
C. K'<Ca*<P¥<cClU
D. Ca*<K'<Cl<P*

When the same amount of each oxide is added to an equal volume of water, which oxide produces
the solution with the highest pH?

A.  MgO
B. ALQ,
C. Sio,

D. SO,



10.

11.

12.
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What is the geometry around a carbon atom in graphene?
A. Hexagonal
B. Pyramidal
C. Tetrahedral

D. Trigonal planar

What is the correct number of bonding pairs of electrons in ethanedioic acid, (COOH),?

A 7
B. 8
C. 9
D 18

Which best explains the malleability of metals?

A. Delocalized electrons can move throughout the anion lattice.

B. Layers of anions are held together by delocalized electrons.

C. Non-directional bonds allow layers of cations to slide over each other.

D. The attraction between the cations and the delocalized electrons is strong.

Which two liquids are immiscible?

A. H,0and CH,CH,CH,CH,CH,CH,OH
B. H,0and CH,COOH

C. CH,CH,OH and CH,COOH

D. CH,CH,CH,CH,CH, and CH,CH,CH,CH,CH,CH,

2224-6210
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14.
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A student determined the enthalpy change of combustion of a fuel by burning it in a spirit burner
placed under a metal can containing 100cm? of water.

)

< Thermometer

[ ]4— Clamp

4— Metal can

———— 4— Water

<4—— Spirit burner

Fuel

Which modification can improve the accuracy of the experiment?

A. Placing a lid on the metal can containing water

B. Covering the spirit burner with aluminium foil

C. Increasing the distance between the metal can and the spirit burner

D. Using warm water instead of water at room temperature in the metal can

Standard enthalpy changes of reaction are provided for the following reactions.

C(s) +0O,(g) — CO,(9) AH® = -394 kJ
H,(g) + %oz (@) = H,0() AHO= _286kJ
C,H.OH (1) + 30,(g) — 2CO, (g) + 3H,0 () AH®=_1367kJ

What is the standard enthalpy change, in kJ, of the following reaction?
2C(s)+ 3H,(g) + %Oz (g9) > C,H,OH(l)

A. (-394 x 2) — (286 x 3) — 1367
B. (394 x 2) + (286 x 3) + 1367
C. (394 x 2)+ (286 x 3) — 1367

D. (-394 x 2) — (286 x 3) + 1367



15.

16.
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Which statement about a chemical reaction involving covalent molecules is correct?

A.

B.

More energy is given out if the products are in the gaseous rather than the liquid state.
If the products have stronger bonds than the reactants the reaction is exothermic.

Enthalpy change of reaction is the sum of the bond enthalpies of the products minus the sum
of the bond enthalpies of the reactants.

Forming bonds absorbs the activation energy.

Which best explains the low rate of a reaction between two gases occurring at high temperature
and high pressure?

A.

B.

The frequency of collisions is low.
The bonds in the reactants are strong.
A high fraction of reactant molecules collides with the correct orientation.

The activation energy of the reaction is low.

Turn over
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17. The mass of a flask containing excess calcium carbonate, CaCO, (s), reacting with 100cm?® of
0.50moldm™ hydrochloric acid, HCl(aq), was monitored with time at 25°C.

— Dilute hydrochloric acid
ﬁ Calcium carbonate

Cotton wool

Curve I was obtained under these conditions.
Which curve corresponds to the experiment when it was repeated at the same temperature

using the same mass of same sized pieces of calcium carbonate and 50 cm® of 0.50 moldm™
hydrochloric acid?

0.00 .

Balance reading / g
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19.

20.
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Which pair of changes will both shift the position of equilibrium to the left?

2H,(g) + CO(g) = CH,0H(g) AH =-92kJ
Temperature Pressure

A. increase increase

B. decrease decrease

C. increase decrease

D. decrease increase

Consider the equilibrium between dinitrogen tetraoxide, N,O,(g), and nitrogen dioxide, NO, (g).
N,0,(g) = 2NO,(g)

At a certain temperature, the K value for this reaction is 5. What is the K_ value for the reaction
below at the same temperature?

2NO,(g) = N,0,(9)

A 5
5 4

" 5
C. 5
D. 52

What is the conjugate base of OH™?

A. O
B. H,0
C. H,0
D. H

Turn over
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22,

23.
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What is the pH of a 0.010 moldm™ aqueous solution of HCL?

A. 1.0x107
B. 1.0x10"
C. 1.00
D. 2.00

Which statement is correct for the following spontaneous reaction?

C,0,% (aq) + S,0,” (aq) — 2S0,* (aq) + 2CO,(g)

A. C,0,” is the oxidizing agent and S,0,> is oxidized.
B. S,0, is the oxidizing agent and C,0,* is oxidized.
C. C,0,7 is the oxidizing agent and S,0,” is reduced.

D. 8,0, is the oxidizing agent and C,0,* is reduced.

Iron is @ more reactive metal than cobalt. Which statement is correct about the voltaic cell below?

Voltmeter

(V)
L/
Salt bridge

Co —— Fe

Co*'(aq) Fe* (aq)

A. Electrons flow from cobalt to iron in the wire.

B.  Negative ions flow through the salt bridge to the iron half-cell.
C. The mass of the cobalt electrode decreases.

D. Reduction occurs at the iron electrode.
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24. What is the IUPAC name of this compound?

25.

26.

A.  Methyl ethanoate
B. Ethyl methanoate
C.  Methyl propanoate

D. Propyl methanoate

What is the major product formed when Cl, is added to propene?

A.  2,2-dichloropropane

B. 1,2-dichloropropane

C. 1-chloroprop-2-ene

D. 2-chloropropane

Which of the three statements are correct for propanone and butanone that belong to the same
homologous series?

l. They have the same empirical formula.
[l.  They differ in a CH,.
lll.  They both have the general formula C_H,,O.

A. landllonly
B. landlll only
C. lland lll only

D. I llandlll

Turn over



27.

28.

29.
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Which of the following pairs are structural isomers?

. CH,CHCHCH,Br and CH,CHBrCH,CH,
. (CH,),CHCH,CH, and CH,CH,CH,CH,CH,
l.  CH,OCH, and CH,CH,OH

A. landll only

B. landlllonly
C. lland Il only
D. I llandlll

2224-6210

What is the simplest ratio of the area under the signals in the '"H NMR spectrum of pentan-3-one?

A, 3:3:2:2
B. 1:1
C. 64
D. 3:2

Which graph shows the correct relationship between the volume and temperature of an ideal gas

at constant pressure?

A. N B.
E
N
0.0 g
0.0 T/ K
C I\ D
E
N
0.0 g
00 T/°C

VIim?

(0,0)

Vim?

T/K

v

(0,0)

T/°C

v
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30. The following measurements were made during an experiment.

Initial temperature =17 £1°C
Final temperature =43 +1°C

What is the uncertainty associated with the temperature rise?

A 14+1

B. 1-1

C. i+i
17 43

D. i+i x 26
17 43






