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1 A student investigates the rate of reaction between calcium carbonate and hydrochloric acid.

N

calcium hydrochloric acid

carbonate

The volume of gas in the syringe is recorded after one minute.

The experiment is repeated using different concentrations of hydrochloric acid.

Which additional pieces of apparatus are essential for the investigation?

A

1 balance
2 measuring cylinder

3 stop-clock

1and2only B 1and3only € 2and3only D 1,2and3

2 Which statement is correct?

O O W

A mixture of liquids with boiling points which differ by 35°C can be separated by distillation.
Locating agents are needed to identify the colours present in ink.
The desalination of sea water to produce pure water is achieved by fractional distillation.

The R; value of a dye in a chromatogram can be calculated using the formula:

_ distance moved by solvent
distance moved by spot

Ry
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3 Some reactions of an aqueous solution of compound X are given.

e When a few drops of aqueous sodium hydroxide are added, a white precipitate is
formed.

e When dilute nitric acid is added and the mixture is warmed, a gas is formed. The
gas decolourises acidified potassium manganate(VII).

e When dilute nitric acid and aqueous barium nitrate are added, no visible reaction
occurs.

What can be deduced about the identity of X?

A X contains only aluminium sulfate, Al,(SO,)s.

B X contains only calcium sulfite, CaSOs.

C X must contain aluminium sulfite, Aly(SO3)s, or zinc sulfite, ZnSO:s.
D

X must contain aluminium sulfite, Al(SOs3)s, calcium sulfite, CaSOj3, or zinc sulfite, ZnSOs;.

4 Which set of changes to the conditions increases the volume of a gas?

pressure temperature
A decreases increases
B increases decreases
C increases unchanged
D unchanged decreases

5 Ethylamine gas, C,HsNH,, and hydrogen chloride gas, HCI, react together to form a white solid,
ethylamine hydrochloride.

At which position in the tube would a ring of solid white ethylamine hydrochloride form?

N A B cC D

A o Gy
/ \
cotton wool soaked cotton wool soaked
in ethylamine solution in hydrochloric acid
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6 Element X can be represented by the symbol s X.

Which statements about an atom of element X are correct?

1 It has 6 electrons.

2 It has 8 protons.

3 ltis an isotope of carbon.
4

It is an isotope of nitrogen.

A 1,2and3 B 1and2only C€C 1and3only D 2and4

7 Two isotopes of chlorine are *Cland *CL.

Using these isotopes and "2C and 'H, how many different relative molecular masses are possible
for the compound with molecular formula C,H;C15?

A 2 B 3 Cc 4 D 5

8 Which row is correct?

elements compounds mixtures
A graphite, iron methane, water air, copper
B graphite, iron sand, water air, brass
C iron, water methane, graphite air, brass
D water, methane air, graphite iron, brass

9  Which statement about ionic compounds is correct?
A They are all solids at room temperature.
B They all conduct electricity at room temperature.
C They are all soluble in water.
D

They all have strong intermolecular forces.
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10 A molecule of tetrafluorosilane, SiF,, is shown in the dot-and-cross diagram. Only the outer shell

electrons are shown.
@oX>

9

A Each molecule of SiF4 has exactly 16 pairs of electrons.

Which statement is correct?

In SiF, both the silicon and the fluorine have the same electronic configuration as neon.

Molten SiF4 will conduct electricity.

O O W

SiF4 has a low melting point.

11 The table describes two properties associated with metals.

Which row shows a correct reason for the stated property?

property reason
A malleable the layers of metal anions can slide over each other
B malleable the layers of metal cations can slide over each other
C conduct electricity metallic structures contain mobile anions
D conduct electricity metallic structures contain mobile cations

12 Aqueous silver nitrate, AgNO3, reacts with aqueous potassium chromate(VI), K,CrO,, to give a
yellow precipitate.

What is the ionic equation for this reaction?

A 2AgNOs(aq) + K.CrO4(aq) — AgoCrO4(s) + 2KNOs(aq)

B 2Ag‘(aq) + 2NOs(aq) + 2K'(aq) + CrO2(aq) — Ag.CrO4(s) + 2NOs(aq) + 2K*(aq)
C 2Ag‘(aq) + CrOs(aq) — Ag.CrO4(s)

D Ag'(aq) + CrO4(aq) — AgCrO4(s)
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13 What is the relative formula mass of anhydrous sodium carbonate?

A 51

B 83

6

C 106 D

14 What contains the greatest mass of solute?

A

B
C
D

15 How many tonnes of aluminium oxide, Al,O3, are required to produce 27 tonnes of aluminium?

A 27

100 cm® of 1.00 mol/dm? sodium hydroxide, NaOH

500 cm? of 0.05 mol/dm? sulfuric acid, H,SO,

1.00dm?® of 0.10 mol/dm?® potassium hydroxide, KOH

2.00dm?® of 0.01 mol/dm?® hydrochloric acid, HC!

B 51

C 54 D

124

102

16 Dilute sulfuric acid is electrolysed. Hydrogen gas and oxygen gas are produced.

Which row correctly describes what happens?

oxygen produced at the

hydrogen produced at the

concentration of acid

O O W >

anode
anode

cathode

cathode

cathode
cathode
anode

anode

decreases
increases
decreases

increases

17 Aluminium can be extracted by the electrolysis of aluminium oxide dissolved in molten cryolite.

Which reactions take place during the electrolysis?

reaction at the anode

reaction at the cathode

o o W >»

Al" + e - Al
A + 3e” » Al
0 -2 5 O
20 — 4e” > O,

O* + 2 > O
20 + 4" - O,
3Al" + 3e” — 3Al
A" + 3e” — Al

18 Which reaction is exothermic?

A

B
C
D

combustion of methane

cracking of hydrocarbons

decomposition of water into hydrogen and oxygen by electrolysis

photosynthesis in plants
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20

21

7

What is the correct balanced equation and enthalpy change, AH, for the complete combustion of

butanol, C4H,OH?

A C4HOH(l) + 50,(g) — 4COy(g) + 5H,0(g) AH = -2676 kJ/mol
B CsHOH(l) + 505(g) — 4CO4(g) + 5H,0(g) AH = +2676 kJ/mol
C C4HyOH(l) + 60,(g) — 4COy(g) + 5H,0(g) AH = -2676 kJ/mol
D ( )

CsHsOH(I) + 604(g) — 4CO(g) + 5H,0(g)  AH = +2676kJ/mol

Bromate, bromide and hydrogen ions react according to the equation shown.
BrOs; (aq) + 5Br7(aq) + 6H'(aq) — 3Bry(aq) + 3H,O(l)
Some apparatus for measuring how the rate of this reaction varies over time is suggested.
1 gas syringe
2 balance

3 pH meter

Which apparatus is suitable to measure the rate of this reaction?

A 1and?2 B 1only C 2and3 D 3only
25cm?® of 1.0 mol/dm?® hydrochloric acid reacts with 10g of a solid to produce a gas. The solid is
in excess. The graph labelled first experiment shows the volume of gas produced over time.

Graphs P and Q show the volume of gas produced under different conditions.

A

’ first experiment
volume of !
gas/cm?® /

0 time/s

Which changes in conditions produce graphs P and Q, if all other conditions are kept the same?
A P uses a catalyst and Q has a lower temperature.

B P uses 25cm? of more concentrated acid and Q uses smaller pieces of solid.

C P uses a higher temperature and Q uses 25cm?® of more dilute acid.
D

P uses smaller pieces of solid and Q uses larger pieces of solid.
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22 Nitrogen dioxide, NO,, is a dark brown gas that decomposes as shown in the equation.

2NO,(g) = 2NO(g) + 0O3(g9)
dark brown colourless

The diagram shows a glass flask containing a mixture of the three gases. The mixture is pale
brown.

inlet for gas

NO,, NO, O, I _

mixture | |

More oxygen is forced into the flask.
Which colour change is seen in the mixture?

A It becomes a darker brown.
B It becomes a paler brown.

C It turns colourless.
D

There is no change.

23 What is an observation of an oxidation process?

A blue copper sulfate crystals turning to white powder when heated
B copper being deposited on the cathode during electrolysis
C green gas being produced at the anode when sodium chloride is electrolysed

D white precipitate forming when aqueous silver ions react with aqueous chloride ions

24 An excess of aqueous iodide ions is added to acidified aqueous potassium manganate(VII).

Which row is correct?

e colour of
iodide ions . .
final solution
A oxidised colourless
B oxidised brown
C reduced colourless
D reduced brown
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26

9
When ammonia gas is dissolved in water a reversible reaction takes place.
NHs(g) + H.O(l) = NH,'(aq) + OH(aq)
Which statements are correct?

1 Ammonia is an alkali because it produces hydroxide ions in solution.
2 The pH of this solution is 7.

3 Adding hydroxide ions to the mixture at equilibrium produces more ammonia.

A 1,2and3 B 1and3only C 1only D 2and3only

Three dilute solutions of acid, each with a concentration of 0.01 mol/dm?, are reacted separately
with excess calcium carbonate until there is no further reaction. The same volume of acid is used
each time.

The carbon dioxide produced is collected and its volume measured. All measurements are
at room temperature and pressure.

volume of carbon
acid pH dioxide formed
/cm?®
1 2.0 20
2 1.7 40
3 3.4 20

What are the possible identities of the acids?

acid 1 acid 2 acid 3
A hydrochloric sulfuric ethanoic
B hydrochloric nitric ethanoic
C nitric sulfuric hydrochloric
D sulfuric hydrochloric nitric
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27 The steps for the preparation of a pure sample of sodium nitrate are listed.

1 Titrate with dilute nitric acid until the end-point is seen.

Rinse out the conical

Add indicator.

N o o B~ wDN

but no indicator.

Which order of steps is correct?

A

B
C
D

157555452563
3555751525456
451535552567

5545153575256

flask.

28 A white compound is insoluble in water.

Evaporate to concentrate the solution.

Cool and filter to remove crystals.

Pipette a known volume of aqueous sodium hydroxide into a conical flask.

Repeat using the same volumes of aqueous sodium hydroxide and dilute nitric acid

Which cations and anions could be present in the compound?

sodium calcium carbonate nitrate
A v v X v
B v X v X
Cc X v v X
D X v v v
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29 The flow chart describes the preparation of ammonium sulfate.

air

air

element 3 >

» element 1 element 2 |«
y y
Haber Contact
process process

What are elements 1-47?

N\

/

ammonium sulfate

element 4

1 2 3 4
A nitrogen oxygen hydrogen sulfur
B nitrogen oxygen hydrogen oxygen
C oxygen nitrogen hydrogen sulfur
D oxygen nitrogen sulfur hydrogen

30 Which row correctly shows the possible uses of sulfur dioxide and sulfuric acid?

sulfur dioxide

sulfuric acid

O O W >

as a bleach
killing bacteria in food
making detergents

making fertilisers

as battery acid
as a bleach
as battery acid

making fertilisers

31 Selenium is in Group VI and gallium is in Group III.

Which prediction can be made from this information?

A

B
C
D

A gallium atom has three more protons than a selenium atom.

Gallium is more likely to form negative ions than selenium.

Selenium atoms have fewer valence electrons than gallium atoms.

Selenium has more non-metallic character than gallium.
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32 Which statement about some metals and their compounds is correct?

A Calcium reacts with cold water but not with steam.

B Lead carbonate decomposes at a higher temperature than zinc carbonate.
C Magnesium can be extracted from its oxide by heating strongly with carbon.
D

Pure aluminium reacts with cold, dilute hydrochloric acid.

33 The diagram shows an experiment to determine the percentage of oxygen in air.

/D\

bell jar\

lit candle

water ] \FQI (
lJ \l

Which diagram shows the correct level of water after the candle stops burning?

A B C D
7N "\ N e\
|
Ll —
_
J \. I J \. I J \. J \.

34 The addition reaction between a hydrocarbon X and bromine forms only one product.

Which compound is X?

A CH, B C,H, C CiHs D CH;OH
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35 A series of reactions producing propanol from the naphtha fraction of petroleum (crude oil) is
shown.

H

H H H OH H
X | | / Y | | |

naphtha —— H—C—C=C — H—C—C—C—H
| \ | ||4 |

H H H

What are processes X and Y?

X Y
A cracking reaction with steam
B cracking fermentation
Cc fractional distillation reaction with steam
D fractional distillation fermentation

36 The structures of four alcohols are shown.

1 2 3 4

| I 7] 1L
A A A A N AR A A

OH H OH H OHH H H H OH

Which statement is correct?

A Alcohol 1 can be made by the addition of steam to an alkene.
B Alcohol 2 can be made from glucose.

C Alcohol 3 is a renewable energy source.
D

Alcohol 4 has only one other isomer.

37 Which compounds have the molecular formula C3HgO,?

1 methyl ethanoate
2  ethyl methanoate
3 propanoic acid

A 1and2only B 1and3only C 2and3only D 1,2and3
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38 An organic compound has the empirical formula CH,O.

Which row shows a possible correct name and structure for this compound?

name structure
O
A methanol ||
H—C—H

B methanoic acid H—C

\O—H
H O
c ethanol H—é—ﬂ—O—H
)
H O
D ethanoic acid H—%—Q—O—H
H

39 Which statement is correct?
A Complex carbohydrates, such as starch, are hydrolysed to give simple sugars.
B Fats have the same amide linkages as Terylene.

C Proteins and nylon are polymers formed from the same monomers but with different
linkages.

D Proteins are natural polymers and are also called polysaccharides.
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40 The repeat unit of a polymer is shown.

CH, CI
D
Lo
Which monomer would produce this polymer?
A B c D
H CI CH, H CH, H Cl CH,
Ll Ll Ll Ll
L b Lok N Lok
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