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1 A student wants to show that the speed of reaction between 2.00 g of zinc carbonate
and 30.00 cm? of dilute nitric acid doubles for every 5°C rise in temperature. He

measures the volume of carbon dioxide produced at regular intervals.

Which of the following apparatus should the student use to carry out the experiment?
A burette, electronic mass balance, thermometer, gas syringe
B burette, electronic mass balance, thermometer, measuring cylinder
C pipette, electronic mass balance, thermometer, gas syringe
D

pipette, electronic mass balance, thermometer, measuring cylinder

2  The chromatogram result below shows dyes, M and N present in an ink sample.

w R solvent front
rF—-——— N
X
—————— oM
y

t—-———- -0 ink
2}

solvent level
What is the R¢ value of the more soluble dye?
Yy B Yy C x+y D x+y
w+x+y w+x+y+z w+x+y w+x+y+z

3 Which of the following tests would be able to distinguish between carbon dioxide gas
and sulfur dioxide gas?
1 |Insert a lighted splinter into the test-tube.
2 Place a piece of damp blue litmus paper at the mouth of the test-tube.
3 Bubble the gas into a test-tube containing limewater.
4 Bubble the gas into a test-tube containing aqueous acidified potassium

manganate(VIlI).

A land?2 B 1and3 C 2and3 D 3and4
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4  The flow chart below shows some reactions that blue solution W undergoes.

colourless gas that

colourless add aluminium . .
turns moist red litmus

solution X foil and heat
blue
blue excess aqueous
solution W | sodium hydroxide
and filter b!ug add dilute sulfuric bl \ution Z
prec;?ltate acid and filter ue solution

What are the identities of W, X, Y and Z?

w X Y z
A Cu(NO:s3), NaNO3 Cu(OH). CuSO0q4
B CuSOq4 Na>SO4 Cu(OH): CuSO0,
C Fe(NOs) NaNOs Fe(OH): FeSO,
D (NH4)2SO4 NH4OH Cu(OH): CuSOs4

5 Two experimental set-ups used to demonstrate diffusion of gases are shown in the
diagram below.

Carbon dioxide —»

Hydrngen*t\

Beaker

t‘

Beaker

Farous tube Parous tube

containing containing
nitrogen and nitragen and
oxygen oxygen
experiment 1 experiment 2

What changes, if any, to the water levels at P and Q would you expect to see in both

experiments?

experiment 1 experiment 2
A P and Q remain the same P and Q remain the same
B P and Q remain the same Q is higher than P
C P is higher than Q Q is higher than P
D Q is higher than P Q is higher than P
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6 A particle contains 31 protons, 40 neutrons and 28 electrons.

Which symbol is correct for this particle?

A 33Ni% B 3aNi* C %iGa®* D 7iGa*

7 X, Y and Z are 3 different elements in the Periodic Table.
The ‘dot-and-cross’ diagram of the compound formed between X, Y and Z is shown

below. Only the valence electrons are shown.

— —+

Which statements are correct?
1 ElementY could be lithium.
2 Element X belongs to Group VIl of the Periodic Table.
3 Elements X and Z are bonded together by covalent bonds.
4

There are more electrons than protons in ZX5".

A 1land2only B 3and4only C 1,3and 4 D 2,3and4

8 How many electrons in total are shared between the atoms in a molecule of ethene,

C2H4, and in a molecule of water, H,O?

ethene water
A 6 2
B 10 4
C 12 4
D 14 8
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9 Diamond, graphite, iodine and silicon dioxide all contain covalent bonds.

Which statement is correct?

A Diamond has atoms that are arranged in a tetrahedral structure.

B Graphite is used as a lubricant because each layer in its structure is held to the
next layer by strong covalent bonds.

C lodine changes from solid to gas upon gentle warming as its covalent bonds are
weak.

D Silicon dioxide and graphite both can conduct electricity due to the presence of

mobile electrons.

10 Which statements about metals are correct?
1 Metals are not malleable.
2 Metals conduct thermal energy.

3 Metals have a lattice of positive ions in a ‘sea of electrons’.

A land2only B 1and 3 only C 2and3only D 1,2and 3

11 Vanillin is the main chemical compound present in vanilla bean extract.
It contains 63.16% of carbon, 5.26% of hydrogen and 31.58% of oxygen by mass.

What is the empirical formula of vanillin?

A C3H30 B CsHsO:2 C CsHgOs3 D CgHgOs

12 The airbag in a car contains sodium azide, NaN; and potassium nitrate, KNOs.
During a car accident, two reactions take place, producing nitrogen gas which allows
the airbag to inflate rapidly.

2NaNs; — 2Na + 3N,
10Na + 2KNO3; — K0 + 5NazO + N

What is the volume of nitrogen produced when 13.0 g of sodium azide decomposes in

the airbag?
A 0.32dm?3 B 0.48dm3 C 7.68dm? D 9.60dm3
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13 A washing powder contains sodium hydrogencarbonate, NaHCOs; as one of its
ingredients. In a titration, a solution containing 1.00 g of the washing powder was
found to react completely with 7.15 cm? of 0.100 mol/dm of dilute hydrochloric acid.

NaHCO3 + HCI » NaCl + H.0 + CO;

Assuming that sodium hydrogen carbonate is the only ingredient that reacts with the
acid, what is the percentage by mass of sodium hydrogencarbonate in the washing
powder?

A 3.0% B 6.0% C 12.0% D 24.0%

14 An electrolytic circuit is set up using inert electrodes P, Q, R and S.

concentrated

molten lead(Il)—————" hydrochloric acid

bromide ~

At which of the electrodes is a Group VIl element produced?
A Ponly B PandR C Qonly D QandS

15 Three electrochemical cells are set up using zinc metal and three other unknown
metals P, Q and R as electrodes.

The results of the experiment are shown in the table below.

metal tested voltmeter reading / V direction of electron flow
P 0.200 zinc to metal P
Q 0.500 metal Q to zinc
R 1.100 zinc to metal R

Which of the following shows the three unknown metals in increasing order of
reactivity?
A P,QR B QPR C RP,Q D RQ,P
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16 The energy profile diagram for both the catalysed and uncatalysed reactions in the
production of ammonia is shown below.
What is the activation energy for the decomposition of ammonia in the presence of a

catalyst?

energy / kJ
A

N2+ 3H2

|

progress of reaction

17 A molecule of ethyne undergoes addition of hydrogen to form ethane.

"y
H—C=C—H + 2H—H-= H*(|3—(|3—H
H H

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

bond C—H c—cC C=C C=cC H—H
bond energy
413 347 612 839 432
/ kdmol™
A -296 kJ/mol B -176 kJ/mol C +176 kd/mol D +296 kJ/mol

18 Which statement about the hydrogen-oxygen fuel cell is incorrect?

It produces electricity, water and heat.
Hydrogen and oxygen are used as the main reactants.

The net reaction produces water and hydrogen gas only.

O 0O W >

It is made up of an electrolyte between the anode and cathode.
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19 A given mass of calcium carbonate is reacted with excess nitric acid. As the reaction
proceeds, the volume of carbon dioxide is measured, at room temperature and
pressure, in a graduated syringe.

The results are shown in the graph.

100
80
volume of g
carbon dioxide / 50
cm? P
40
20 =
Fi
0
0 1 2 3 4 5 6

time / min

CaCOs (s) + 2HNOs (ag) — Ca(NO3)2 (aq) + CO2 (g) + H20 (1)
What can be concluded from the information?
1 The number of moles of calcium carbonate used was 0.375.
2 During the reaction, the rate steadily decreased.

3 The reaction stopped at 4.5 min.

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

Queenstown Secondary School [Turn over



20 Ammonia manufactured from the Haber Process can be converted into nitric acid.

21

22

The following equations show the different reactions that can take place during this

conversion. In which reaction does nitrogen have the greatest change in oxidation

number?
A 4NH; + 50, — 4NO + 6H,0 C 2NO + 0O, — 2NO»
B 3NO; + H,O — 2HNO3 + NO D 4NHs + 6NO — 5N, + 6H>0

Solution T has the following properties.
e It reacts with magnesium forming a gas.

e |t reacts with ammonium carbonate forming a gas.

Which statement about solution T is correct?
It contains more OH" ions than H* ions.
It has pH 9.

Its reaction with ammonium carbonate produces ammonia.

o0 o >

It reacts with aqueous ammonia.
In which of the following reaction is zinc hydroxide not behaving as a base?

A Zn(OH); + 2NaOH — NaxZn(OH).

B Zn(OH); + 2HCI — ZnCl; + 2H,0

C Zn(OH), + (NH4)2SO4 — ZnS0O4 + 2NH3 + 2H,0
D 3Zn(OH); + 2H3PO4 — Zn3(P0O.),; + 6H.0

23 Which of the following salts can be prepared using the methods shown?

method
prepared by adding acid to an prepared by mixing two
insoluble carbonate agueous salt solutions
A lead(Il) sulfate silver chloride
B magnesium nitrate barium sulfate
C sodium chloride lead(ll) chloride
D zinc nitrate potassium sulfate
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24 Which of the statements are true of the Haber process?
1 Ammonia formed is condensed and obtained as a liquid.
2 Hydrogen gas is obtained from cracking of crude oil.
3 Iron catalyst is used to increase the yield of ammonia.
4

Nitrogen gas is oxidised to form ammonia.
A 1land2only B 1and3only C 2and3only D 3and4only

25 P and Q are two elements located in Period 3 of the Periodic Table.

Which statement best proves that element Q is located on the right side of element
P?

P is less reactive than Q.
P loses electrons more easily than Q.
P forms an acidic oxide while Q forms a basic oxide.

0O wm >

P has six valence electrons while Q has three valence electrons.

26 Part of the Periodic Table is shown below.

Which statement is correct?
A R has a lower melting point than S. C T has a darker colour than U.

B S has a higher reactivity than R. D T has a lower reactivity than U.
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27 Some properties of silver and its compounds are stated below.

1

2
3
4

Silver can form compounds like Ag.O and AgF-.

Silver has a high melting point of 962°C.

Silver is an important catalyst in the production of formaldehyde.

Silver reacts with chlorine to form a white crystalline solid of silver chloride.

Which of the above statements do not agree with the typical properties of transition

metals?

A 2only

B 4 only

C l1land3 D 2and4

28 The carbonates of three metals, X, Y and Z, are heated and the results are shown.

metal carbonate result
X carbon dioxide given off
the colour of solid remained the same
Y carbon dioxide given off
the green solid turned black
Z no visible change

Based on the results above, the following statements were made:

1
2
3

Which statement(s) is/are true?

A 1only

Metal X is more reactive than metal Z.

Metal Y is a transition metal.

If dilute nitric acid is added to all three carbonates, carbon dioxide is given off

from the carbonates of X and Y but not from the carbonate of Z.

Queenstown Secondary School

B 2only

C 1l1land2only D 1,2and 3
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29 Read the following statements about metals X, Y and Z.
¢ When heated strongly, metal X turns red hot and reacts slowly with steam.

o Metal Y reacts slowly with dilute sulfuric acid and stops reacting halfway through
the reaction.

e Metal Z reacts very slowly with cold water but reacts violently with steam.

Which method of metal extraction from its ores is most likely to be used?

electrolysis of molten ore reduction by carbon
A Z XandY
B Y Xand Z
C Xand Z Y
D Y and Z X

30 Which statements about the extraction of iron from haematite is correct?

At the bottom of the furnace, molten slag floats on top of molten iron.
At the top of the furnace, hot waste gases such as oxygen escape.
Carbon monoxide acts as the oxidising agent in the process.

o0 o >

The other raw materials used are coke and quicklime.

31 Stainless steel is an alloy of iron, carbon and chromium. It does not rust easily. It is
known that chromium is more difficult to extract from its ore than iron.

How does chromium protect the iron in stainless steel from rusting?

Chromium, being reactive, forms a protective oxide layer around iron.
Chromium, being less reactive, reacts with water or oxygen in place or iron.

Chromium, being less reactive, does not react with water or oxygen easily.

O 0O o >

Chromium reacts with iron to form an alloy which does not allow iron to react

with air and water.
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32 Diesel and petrol are fuels used commonly in cars.
The combustion of these fuels produces air pollutants. The table below shows the
mass of air pollutants found in the exhaust fumes when 1 kg of each fuel is burnt

under identical conditions.

_ mass of air pollutant after mass of air pollutant after
air pollutant _ _ _
diesel is combusted / g petrol is combusted / g
carbon monoxide 15 300
unburnt hydrocarbons 20 25
oxides of nitrogen 95 40

Which of the following can be inferred from the data given above?
The burning of petrol contributes more towards the formation of acid rain.
The burning of petrol is more exothermic than that of diesel.

Petrol requires less oxygen for complete combustion.

o 0O o >

A diesel engine operates at a higher temperature than a petrol engine.

33 The diagram below shows part of the carbon cycle.

gas Win
the air
process X
process Y process Y
plants animals

What is the correct combination of the identity of gas W and processes X and Y?

gas W process X process Y
A carbon dioxide photosynthesis respiration
B carbon dioxide respiration photosynthesis
C carbon monoxide photosynthesis respiration
D carbon monoxide respiration photosynthesis

Queenstown Secondary School [Turn over



34 Which statement about the fractional distillation of petroleum is incorrect?

o0 o >

The fractions collected at the top are the most flammable.

The hydrocarbons collected in each fraction have similar boiling points.

The fractions collected at the bottom are the most viscous.

The fractions are separated according to their melting points.

35 Alkanes are saturated compounds containing carbon and hydrogen only.

Structures 1, 2, 3 and 4 are saturated hydrocarbons.

1

|
H—C—H
10
H—<|:—<|3—c—(|:—H
H H ‘ H
H—(|3—H
H
3
H H
H\/ \/H
He /TS H
\C/ \
N\
H”\ / H
H H

Which pair of structures are isomers?
A land?2 B land4

Queenstown Secondary School

C 2and3

2
H H H
|
T
H H
—C—H
|
H
4
—H
H H H
]
—<|:—c—(|:—|—|
L]0
H—(|3—H
H
D 2and4
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36 0.025 mole of a vegetable oil was found to increase its mass by 25.4 g when shaken
with an excess of iodine solution.

How many C=C bonds are there in one molecule of the vegetable oil?

Al B 2 Cc 3 D 4

37 Which statements about alcohols are correct?

1 Alcohols decolourise aqueous acidified potassium manganate(VII).

2 Alcohols contain the hydroxide ion, OH".

3 Ethanol can be formed from ethene using a reaction catalysed by yeast.
4 Propanol can be oxidised to propanoic acid.

A land?2 B land4 C 2and3 D 3and4

38 A carboxylic acid of molecular formula C4HsO. reacts with an alcohol of molecular
formula C3HgO to form an ester. What could be the formula of the ester formed?

CH,—CH,—C=0

A
O— CH,— CH,—CH,—CH,
CH,—CH,—C=0
B
O—CH,—CH,—CH,
CH,— CH,—CH,—C==0
C
O— CH,— CH,—CH,—CH,
CH,— CH,—CH,—C=0
D

O—CH,— CH,—CH,
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39 The diagram below shows the structure of a polymer.

T T
H—(IJ—H H—(ll—H T T H—(ll—H H—C|)—H
T T
H H H—CIJ—H H—?—H H H
H H
Which of the following monomers was used to form the polymer?
A B
H H H H H H H
\ | ] \ | |
C=C—C—C—H C=C—C—H
/ | / |
H H H H H
C D
N/ Tl
C= H—(|3—(|)=C—(|3—H
H H H H H
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40 Condensation polymerisation occurs when the following monomers react:

H H H H
N N rd
R ~C =N
7 | N\
H H H H

Which diagram represents the structure of the polymer formed?

o 0 H o H
I Lo |
A -c-lEg -C-N i - C - N -

O H
P I |
B8 ] - C - N-CH,
C
D
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