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1 The reaction of manganate(VIl) ions with ethanedioate ions in acid solution may be

represented by the following equation.

2MnOy (aq) + 16H* (aq) + 5C.04% (aq) — 2Mn?* (aq) + 8H20 (I) + 10CO: (g)

A student is exploring various ways to measure the rate of the reaction by measuring

changes in different variables of the reaction.

Which of the following methods of monitoring the rate of reaction are suitable?

1 volume of gas produced v

2 pH of the reaction mixture v/

3 mass of the reaction mixture v/

4 amount of precipitate obtained %

5 intensity of the purple colour of the reaction mixture v/
A 1,2and3 B 1,3and4 C 1,2,3and5

D 2,3,4and5

2 The heating curve of an impure sample of substance X is shown below.

/

Mixtures will boil above
the initial boiling point.

temperature / °C M
129
127 —_—
48 peewemee=eeemzza/  \ixtures will melt below
45 the initial melting point.

> time / min

What are the melting point and boiling point of pure substance X?

melting point / °C boiling point / °C
[above] [below]
A 45 129
B 47 128
C 48 127
D 49 130
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3 Astudent carried out an experiment using the set-up shown below to separate a
mixture containing four alcohols.

thermometer

condenser

mixture of alcohols

alcohol collected
water

electric heater

The table gives the boiling points of the four alcohols used.

alcohol butanol ethanol pentanol propanol

boiling point / °C 117 79 138 97

Despite repeated attempts, the student only managed to obtain two alcohols from the
mixture.

Which alcohols did he fail to obtain?
A butanol and ethanol C ethanol and propanol

B butanol and pentanol D pentanol and propanol
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4

Two experimental set-ups used to demonstrate the diffusion of gases are shown in

the diagrams below. In each porous pot is carbon monoxide.

In the first experiment, the gas introduced into the beaker is fluorine gas, while in the

second experiment, hydrogen gas was introduced.

fluorine —> hydrogen —>
38 < - 1
!
o ¥ Y -y
porous pot “ porous pot
carbon - carbon ~f~
monoxide \————/ monoxide
28 Experiment 1 Experiment 2
What changes, if any, to the water levels X and Y would you expect to see in both
experiments?
experiment 1 experiment 2
A Y is higher than X Xis higher than Y
B Xis higher than Y Y is higher than X
C X and Y remain the same Y is higher than X
D X and Y remain the same X and Y remain the same
An ion, X%, has a mass number of m and it contains n electrons.
What does the nucleus of an atom of X contain?
number of protons number of neutrons
A n-2 m —n
B n-—-2 m-n+2
C n+2 m-n+2
D n+2 m-n-2
Queenstown Secondary School [Turn over



6 Part of the giant lattice structure of magnesium oxide and sodium chloride is shown.

(o S Cl— Na*
/ ’ / //
Mg%* ——— O* Na* ———— CI-
| | |
Mg?t —|——0* Na* — CI-
' / X
/ / vl 4
/
0% ————Mg*' ClIm- — Na°

The structure repeats to make a giant lattice.
In the giant lattice, how many negative ions directly surround each positive ion?
A 3 B 4 C 5 D 6

7  The diagram shows the structural formula of the covalent molecule hydrazine, N2Ha.

H H

N/

N—N

/N

H H

Which row is correct?

total number of electrons | total number of electrons
involved in bonding not involved in bonding
[5 pairs =10 €] [4 from each N atom]
A 4
B 8
C 10 4
D 10 8
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8 The structures of three substances P, Q and R are shown below.

) 44888 9200
®OOOO®
S PRI Goo00

P [ionic] Q [simple covalent] R [metal]

Which statements are correct?
1 P and R can conduct electricity in the molten state. v/
2 Qs an element while P and R are compounds. % [R is an element.]

3 P has a giant structure while Q has a simple structure. v/

A land?2 B land3 C 2and3 D 1,2and3

9 The information below shows the percentage of carbon in two samples of steel, Q
and R. Q consists of 60% carbon [harder] while R consists of 20% carbon [softer].

Which statement is correct about the two samples of steel?
A Q has higher strength and less brittle than R.
B R has higher strength and more brittle than Q.
C Q has lower strength and more brittle than R.
D

R has lower strength and less brittle than O.

10 Upon strong heating, a metal nitrate compound undergoes decomposition according
to the following equation:

2XNO3 (s) — 2X (s) + 2NO: (g) + 02 (g)

Complete decomposition of 3.40 g of the nitrate gives 240 cm?® of oxygen [0.01 mol],

measured at room temperature and pressure. [M; = 3.40 g + 0.02 mol = 170]

What is the relative atomic mass of X? [A; =170 - 14 — 3(16) = 108]
A 85 B 108 C 133 D 170
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11 The structure of oxalic acid is shown.

A 25.0 cm® solution of oxalic acid reacts completely with 15.0 cm? of 2.50 mol/dm?
aqueous sodium hydroxide [0.0375 mol].

What is the concentration of the oxalic acid? [conc. = 0.01875 mol + 0.025 dm?]
A 0.750 mol/dm® B 2.08 mol/dm®* C 1.50 mol/dm? D 4.17 mol/dm?3

12 Aspirin, CgHsO4, is made from salicylic acid, C;HsO3 according to the equation:
C/HsOz + C4HsOz — CgHgOs + CH3COOH
Assuming a 70% yield, what is the mass of salicylic acid required to make an aspirin
tablet of 325 mg? [100% = 464.29 mg; mass of C;HsO3= 464.29/180 x 138 = 355 g]
[My: C7HsO3, 138; CoHgO., 180]

A 174 mg B 249 mg C 356 mg D 424 mg

13 50.0 cm?® of hydrochloric acid has a pH of 1.0.
This acid requires 25.0 cm?® of aqueous sodium hydroxide to be neutralised.
A second 50.0 cm? solution contains the weak acid, ethanoic acid.

The hydrochloric acid and ethanoic acid have the same concentration.

How will the pH of ethanoic acid and the volume of NaOH needed for neutralisation

differ, if at all, from the hydrochloric acid?

pH volume of NaOH needed

for neutralisation

A higher than HCI lower than for HCI
B higher than HCI equal to HCI
C lower than HCI lower than for HCI
D lower than HCI equal to HCI
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14 What is a characteristic property of all bases?

Alkalis are bases which are insoluble in water.
They dissolve in water to produce hydroxide ions.

They form salts with acids.

o0 o >

They react with ammonia to form ammonium salts.

15 Which statements about oxides are correct?

1 An agueous solution of sulfur dioxide has a pH less than 7. v/
An aqueous solution of potassium oxide turns blue litmus paper red. * [blue]
Carbon dioxide reacts with ammonia to make a salt. v’

A wW0N

Carbon monoxide reacts with hydrochloric acid to make a salt. ¥ [CO = neutral]

A land?2 B 1and 3 C 2and3 D 3and4

16 Which of the following method could not be used to prepare a dry sample of lead salt?

name of salt method
add aqueous sodium carbonate to aqueous lead(ll)
A lead(ll) carbonate )
nitrate
B lead(ll) chloride add hydrochloric acid to aqueous lead(ll) nitrate
o add nitric acid to lead(ll) carbonate, then add aqueous
C lead(ll) iodide o
potassium iodide

D lead(ll) sulfate add sulfuric acid to lead(ll) carbonate [insoluble]

Queenstown Secondary School [Turn over



17 Ammonia is produced from Haber Process using a suitable catalyst.
N2(g) + 3Hz2 (9) = 2NHs (9)
The following graph shows the different yields of ammonia at different temperature and

pressure.
Equilibrium %
ammonia
100 °C lower
............................................ "— temperature
higher
pressure
0 2 » 2 2 H'
25 100 200 300 400 600

Prassure (atmospheres)

Which of the following is not true?
A A higher percentage yield of ammonia can be obtained at higher pressure.

B A higher percentage yield of ammonia can be obtained at lower temperature.
C Some of the ammonia formed will decompose to form hydrogen and nitrogen.

[reversible]
D Attheright conditions of temperature and pressure, 8l of the hydrogen

and nitrogen can be converted into ammonia.
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18 Three tests are carried out on salt X.

S/N | test result

1 | To 2 cm® of salt X, add aqueous sodium | White precipitate, soluble in
hydroxide until no further change. Warm | excess giving a colourless

the mixture. Keep the mixture for Test 4. | solution. [AI** / Pb2*" [ Zn?*]

2 | To 2 cm? of salt X, add aqueous White precipitate, soluble in
ammonia until no further change. excess giving a colourless

solution. [Zn?*]

3 | To 2 cm? of salt X, add dilute nitric acid No visible reaction. [no CI]

followed by aqueous silver nitrate.

4 | To 2 cm® of the mixture in test 1, add Gas evolved turns damp litmus

aluminium foil. paper blue. [NO3]

What is the identity of salt X?
A aluminium chloride C zinc chloride

B ammonium nitrate D zinc nitrate

19 A disproportionation reaction occurs when the same element undergoes both

oxidation and reduction simultaneously in a chemical reaction.

Which of the following is not a disproportionation reaction?
A Mg + FeCl, —» MqgCl, + Fe
B H,SO,+ Cu,O — Cu + CuSO, + H,0O

+1 0 +2
C 2H;0; — O, + 2H,0
-1 0 -2
D 2NO; + H,O — HNO; + HNO3
+4 +3 +5
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20 The diagrams show an electrolysis set-up using inert electrodes.

before electrolysis after electrolysis

Which could be liquid Y? [2H20 (I) » 2H: (g) + O (g)]
2 1
agueous magnesium nitrate [, , Mg?*, NO3T]
aqueous copper(ll) sulfate [H*, [OH], [CuZ], S042]
concentrated hydrochloric acid [H*, OH,

dilute sulfuric acid [[HY, [OH], S04?]

A W DN PP

A land4only B 2and4only C 1,2and4only D 1,3and4only
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21 A student set up two simple cells as shown below.

©

)

!

- magnesium

zinc — - magnesium copper -

- sodium chloride
solution
cell 1 cell 2

sodium chloride
solution

He recorded four statements in his notebook.
statement 1: In cell 1, Sodilimions gain electrons to form sodium. % [H* ions]
statement 2: In cell 2, opper(ll)ions gain electrons to form copper. * [H* ions]
statement 3: In both cells, magnesium loses electrons to form magnesium ions. v’
statement 4: The voltage of cell 1 is gféater than cell 2. x [smaller]

Which statements are incorrect?
A land?2 B land4 C 1,2and 4 D 2,3and4

22  Which statement regarding the Periodic Table is correct?

The elements are arranged by increasing felative atomic mass. [proton no.]

Across a period from left to right, elements have weaker reducing power.

Down Group 1, the elements become stronger EXidisSing agents. [reducing]

o 0O o >

Down Group 17, the elements become weaker feduicing agents. [oxidising]

23 Excess bromine is shaken with a mixture of sodium chloride and sodium iodide
solutions. Which substances will the final mixture contain?
Brz + NaCl » no reaction

Bro, + 2Nal » 2NaBr + I,

bromine, iodine, sodium bromide

bromine, iodine, sodium bromide, sodium chloride

bromine, iodine, sodium bromide, sodium iodide

O 0O m >

iodine, sodium bromide, sodium chloride
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24  The properties of the element vanadium, V, can be predicted from its position in the

Periodic Table. [transition metal]

Which row identifies the properties of vanadium?

can be used conducts forms coloured ,
o has a low density
as a catalyst electricity at r.t.p. compounds
A v v v x
B v v x v
C v x v v
D x v v v

[key: v' = yes; ¥ = no]

25 The table below shows three unknown metals and their method of extraction.

metal method of extraction e.g.
P reduction of ore by carbon Fe
Q electrolysis Na
R mining from the ground Au

Which statement regarding the three metals is true?

A Metal O should be found high up in the reactivity series.

B Metal R is most likely to be found above hydrogen in the reactivity series.

% [below]

C Metal R is the mast reactive metal among all three. % [least]

D The oxide of P must be the most stable compared to the oxides of the other

two metals. % [Q]
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26 The diagram shows the energy profile for a chemical reaction.

' A
\)roducts

4

energy Ea AH

reactants

progress of reaction

What is the correct description of the reaction?

sign of Ea sign of AH overall energy change
- - exothermic
+ + endothermic

endothermic

o0 wm >
+ o+

+ exothermic

27 Methane burns in excess oxygen to produce carbon dioxide and water.
CHia(g) + 202 (9) — CO2(9) + 2H20(9)

Given the following information of the bond energies, calculate the enthalpy change

of the reaction.

bond C—H 0=0 Cc=0 O-H
bond energy / kdmol™? 410 496 805 460
A -359 kJ/mol B =818 kJ/mol C +102 kJ/mol D +818 kJ/mol

energy absorbed = 4(410) + 2(496) = 2632 kJ/mol
energy released = 2(805) + 4(460) = 3450 kJ/mol
enthalpy change = 2632 + (-3450) = -818 kJ/mol
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28 In which reaction is pressure least likely to affect the rate of reaction?

A Nz2(g) + 3H2(g) — 2NH3(9)

B HCI (g) + NHs(g) — NH4CI (s)

C CO:z(g) + Ca(0OH)2 (ag) — CaCOs(s) + H20 (1)

D K2COs(8) + H,SO4 (@d) — KoSO4 (aa) + HoO (1) + CO2 (0)

29 In the first experiment, excess magnesium reacts with 25 cm? of 1.0 mol/dm3
hydrochloric acid [0.025 mol] to produce hydrogen gas. The volume of hydrogen

produced is measured and shown in the graph.

|
PX
100 4= N\, L -===2 0.025 mol
volume of
gas/cm®
50 0.0125 mol
0

0 time/s

Graphs P and Q show the volume of hydrogen produced under different conditions.
What changes in conditions produce graphs P and Q?
A P uses a higher temperature and Q uses a [oWer temperature.
B P uses 25 cm? of 1.5 mol/dm? hydrochloric acid [0:0875'm6l] and Q uses 25
cm? of 0.5 mol/dm? hydrochloric acid [0.0125 mol].
C P.uses acatalyst and Q uses 25 cm?® of 0.5 mol/dm?® hydrochloric acid

[0.0125 mol].

D P uses smaller strips of magnesium of the same mass and Q uses a [oWer
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30 The table shows the boiling points of four fractions P, Q, R and S, obtained when

crude oil is distilled.

fraction boiling point range / °C
P 35-75
Q 80 — 145
R 150 — 250
S > 250

How is fraction P different from fraction S?
A Fraction P is in less demand than S.

Fraction P is more viscous than fraction S.

B
C Fraction Pis more flammable than fraction S.
D

Fraction P contains molecules of larger relative molecular masses than fraction S.

31 Biodiesel, an alternative fuel made from vegetable oil, can be used as a fuel for
vehicles. Although carbon dioxide is released during the combustion of biodiesel,
scientists still claim that it is a carbon neutral fuel.

Which is the basis for this claim?
Biodiesel is not a carbon compound.
Biodiesel produces less carbon dioxide when it burns.

Plants release carbon dioxide during respiration.

o 0O o >

Plants absorb carbon dioxide during photosynthesis.

32 Pentane, CsHi2, and octane, CgHis, are alkanes present in the petrol fraction.
Which statements about alkanes are correct?
1 They are unsaturated hydrocarbons. % [saturated]
2 Their general formula is CyHzns2. v/
3 Pentane has a higher boiling point than octane. % [lower]
4 Both pentane and octane undergo substitution reaction with chlorine in the

presence of light. v/

A land?2 B 1and4 C 2and3 D 2and 4
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33 Squalene, a naturally occurring polyunsaturated oil present in sharks can be reduced

to form a saturated hydrocarbon using titanium as a catalyst.

saturated fat S
CagHg?2 <= <4mmmm squalene
—

titanium gauze hydrogen

A 0.100 mol sample of squalene reacted with 14.4 dm? of hydrogen [0.6 mol] at room

temperature and pressure to form a saturated hydrocarbon, CsoHez. [1:6 ratio]

What is the molecular formula of squalene?
A CsoHso B CazoHs2 C CsoHsa D CsoHss

34 The displayed formulae of two compounds are shown.

H o H H =
| | P
|l 7/ w 1/
H—T—L, I H=—C=—C—C
oGty I 1 No—+
HooOT H H
=
C3HgsO2 C3HeO2

Which statement(s) about the compounds is/are correct?
1 Both compounds are from the same homologous series. % [ester vs acid]
2 Both compounds have the same molecular formula. v' [C3sHeO3]
3 Both compounds have the same percentage mass of carbon. v/
4

Both compounds undergo the same type of reactions. % [different]

A land2only B 1and4 only C 2and 3only D 3and4only

Queenstown Secondary School [Turn over



18

35 The structures of compounds W, X, Y and Z are shown below.

w X Y z
H H H H H H H H
| | | | | | | |
COOH COOH OH COOH COOH COOH OH OH
What reactions do compounds W, X, Y and Z undergo?
_ decolourises acidified effervescence with
decolourises _ _
, agueous potassium aqueous sodium
agueous bromine
(c=C] manganate(VII) carbonate
B [~OH] [~COOH]
A XandY Xand Z WandY
B XandY W, Xand Y WandY
C Wand Z Xand Z W, Xand Y
D W and Z W, Xand Y W, X and Y
36 Two esters have the same molecular formula, CsHsO..
What are the names of these two esters?
1 methyl ethanoate 3C
2 ethyl methanoate 3C
3 ethyl propanoate 5C
4 propyl methanoate 4C
A land? B 1land3 C 2and4 D 3and4

37 Engine oil is used to lubricate the car engine. Certain polymers are added to improve

the viscosity of engine oil. A portion of the chain of one such polymer is shown below.
—CHz—CH(CHzCHzCHs)—ECHz—CH(CH2CH2CH3)—CH2—CH(CH2CH2CH3)—

A molecule of this polymer contains 40 carbon atoms. How many molecules of

monomer are required to form one molecule of this polymer? [40

+5:8]

A 4 B 5 C 8 D 10
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38 The structure below shows part of a polymer.

i
gty oy

N
N"C\(l o

Which one of the following options show the correct monomers?

o o
_c_ N _C
A HO \(\ /Z HO \gl
NH, NH,
H
A : |
B 2 HO/
/\_\Z\ /C/OH \gl
I} NH,
o)
H
9 | H,N ’1‘
1] N 2
C HO’C\<\ /Z \KJ
N C,OH
NH, i
_C H,N
D HO \&\ /ZC/OH \gl

|
O

39 A sample of air is slowly passed through aqueous sodium hydroxide [remove CO]
and then over heated copper [removes O].

Which gases are removed by this process?

A carbon dioxide and water vapour C nitrogen and oxygen

B carbon dioxide and oxygen D nitrogen and water vapour
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40 Nitrogen monoxide, NO, is formed in the engines of petrol-powered cars. One

constituent of petrol is pentane, CsHi2. Nitrogen monoxide is removed from exhaust

fumes by catalytic converters.

Which row identifies the reactants that produce nitrogen monoxide and a reaction that

removes it in the catalytic converter?

reactants that produce NO

reaction that removes NO

A pentane + one gas found in air
B pentane + one gas found in air
two gases found in air
N2 + Oz » 2NO
D two gases found in air

NO + CO — 2N, + CO»
NO + CO2 —» NO2 + CO

NO + CO — 2N, + CO»

NO + CO; — NO, + CO
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