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1 An experimentis designed to collect a dry sample of carbon dioxide produced when an excess
dilute acid is added to 0.35 g of calcium carbonate.

Which apparatus set-up is most suitable for this experiment?

A
— 50 cm3inverted
measuring cylinder
\&3
a
) ) concentrated
reaction mixture sulfuric acid water
B
100 cm3
gas syringe
concentrated
sulfuric acid
C
50 cm3
gas syringe
solid
reaction mixture calcium oxide
D —' 100 cm3inverted

measuring cylinder

reaction mixture calcium oxide water
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2 The melting and boiling points of some substances are given in the table.

Which substance may be condensed using a water-cooled condenser?

substance melting point / °C boiling point / °C
A ammonia —78 -33
B ethylamine -81 16.6
Cc methane -182.5 -162
D pentane -130 36
3 The following shows some common cations.
1 Ca®
2 Cu?
3 Fe®*
4 Pb?*

Which cations will produce a precipitate when mixed with excess aqueous ammonia?

1 and 2 only
2 and 3 only
3 and 4 only

O o0 W >»

all of the above

4 Which statement explains why carbon monoxide and ethene diffuse at the same rate?

They both react with oxygen.

O o0 W >»

6092/01/GE2/22

They are both gases at room temperature.

They both contain the element carbon.

They have the same relative molecular mass.
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235 238

5 Two naturally occurring isotopes of uranium can be represented as “g;U and “5,U.

Which statement is true?

Zggu has 92 electrons and 146 neutrons.

23§u has 92 protons and 144 neutrons.

23§u has the same number of neutrons as the 28§u atom.

23§u has fewer electrons than the 232u atom.

O o0 m »

6 The diagram below shows a simplified structure for asbestos.
/O\ /O \ /O \ /
/Si\ /Si\ /Si\
-0 O- -0 O- -0 O-

Mg2* Mg2+ Mg2*
What are the bonds present in asbestos?

covalent and ionic bonds

A

B covalent and metallic bonds

C covalent bonds and intermolecular forces of attraction
D

ionic bonds

7 The following shows some simple covalent compounds.
1 CO;
CH4
NH3

Which contains valence electrons that are not used for bonding?

1 only
1and 2
1and 3

O o0 W >»

3 only
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5

Which statements about metals are correct?

oo m >»

1 Metals form only basic oxides.
2 Metals conduct thermal energy.

3 Metals are lustrous and ductile.

1 and 2 only
1 and 3 only
2 and 3 only
1,2and 3

5.0 g of an oxide of bismuth contains 4.48 g of bismuth.

What is the molecular formula of this oxide?

oo m >»

BiO

Bi2Os
BizO4
BisOs

Which compound does not have the empirical formula CH,O?

oo m >»

ethanoic acid, CH3CO2H
ethanol, CH3CH,OH

glucose, CeH1206

methyl methanoate, HCO,CHs

Hydrogen reacts with oxygen to form steam according to the equation below.

2H2(g) + O2(g) — 2H20(g)

Which statement is correct?

O o0 m >»

1 mol of steam is formed if 1 mol of oxygen reacts completely in excess hydrogen.
4 g of hydrogen completely reacts with 16 g of oxygen.
16 g of oxygen would produce 18 g of steam.

36 g of steam is formed if 2 g of hydrogen reacts completely in excess oxygen.
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12  The formula of a metal carbonate is M,COs. 0.69 g of the carbonate requires 50 cm?® of

0.20 mol/dm?® hydrochloric acid for complete reaction.
The equation for the reaction is shown.
M2COs + 2HC/ — 2MCI + CO2 + H20
What is the relative atomic mass of metal M?
19
23

39
78

O o0 W »

13  The list shows the electrolytes in three electrolytic cells with inert electrodes.

aqueous sodium chloride solution
concentrated sodium chloride solution

concentrated hydrochloric acid

A WON -

dilute hydrochloric acid

In which cells will chlorine gas be first produced?

1and 3
1and 4
2and 3
2and 4

oo m >»

6092/01/GE2/22
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14  Methane burns in oxygen to form carbon dioxide and water.

The following energy level diagram represents this reaction.

Energy .
C+4H +40
AH:
CH4 + 20, AH
3
AH1
J CO2 + 2H20 |

Which row correctly identifies the energy involved in respective bond breaking and bond

forming processes?

energy involved in bond breaking only

energy involved in bond forming only

AH;4
AHsand AH3;
AH2

o o0 W »

AH2

AH;
AH;
AH1and AHs
AH3

15  Zinc reacts with dilute hydrochloric acid at a constant temperature of 25 “C.

Which statement about the rate of this reaction i

O o0 W >»

6092/01/GE2/22

s correct?

It decreases and the reaction stops within 2 seconds.
It decreases then increases as the reaction proceeds.
It increases at the start then decreases as the reaction proceeds.

It remains the same as the reaction proceeds.
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16  limenite is a mineral containing iron(II) titanate, FeTiOs. It is the main source of titanium
dioxide which is used mainly in paints, sunscreens and cosmetics.

The equation shows the reaction to obtain titanium dioxide from ilmenite.
FeTiOs + 2H" — Fe?" + TiO, + H,0O

Which statement about this reaction is correct?

lImenite is the reducing agent in this reaction because it has been reduced.

The acid used in the reaction has been oxidised because it gained oxygen.

This is not a redox reaction.

oo m >»

Titanium in ilmenite has been reduced because it has gained electrons.

17  Aluminium, magnesium and sulfur are elements from Period 3 of the Periodic Table.

Which row shows the nature of the oxides formed by these three elements?

aluminium magnesium sulfur
A amphoteric basic neutral
B amphoteric basic acidic
C basic amphoteric acidic
D basic amphoteric neutral

18  When compound X is added to ammonium nitrate solution, a gas with a pungent smell is
produced. The gas turns damp red litmus paper blue.

What could compound X be?
potassium oxide

magnesium carbonate
sodium nitrate

oo w >

zinc sulfate
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9

The table shows the solubility of some mercury(I) salts.

salt solubility in water
HgCl very slightly soluble in water
Hg2CO3, Hg2SO4 insoluble
HgNO3 soluble

Which is most suitable in making a sample of mercury(I) chloride?

oo m >»

Add dilute hydrochloric acid to aqueous mercury(I) nitrate and filter.
Add excess mercury(I) carbonate to cold dilute hydrochloric acid and filter.
Heat mercury(I) sulfate with dilute hydrochloric acid, cool and filter.

Heat liquid mercury with dilute hydrochloric acid, cool and filter.

The decomposition of sulfur trioxide to sulfur dioxide is a reversible reaction.

2S03(g) = 2S02(g) + O2(9g)

This reaction is endothermic in the forward direction and the heat absorbed is 196 kJ/mol.
The activation energy for the forward reaction is 271 kd/mol.

What is the activation energy of the reverse reaction?

O o0 W >»

75 kd/mol

121 kJ/mol
196 kJ/mol
271 kJ/mol

Element Y is in the second period of the Periodic Table.
An atom of element Z has six more protons than an atom of element Y.

Which statement must be correct?

O o0 W >»

Elements Y and Z are in the same period.
Elements Y and Z have the same number of electrons in the first shell.
Element Z has six more electrons in its outer shell than element Y.

The nucleon number of element Z is six more than that of element Y.
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Which statement about noble gases is not correct?

They all have eight valence electrons.
They are all gases at room temperature and pressure.

They are electrically neutral.

O o0 m »

They are monatomic.

Chlorine gas was passed through a tube as shown. After a short time, coloured
substances were seen at P and Q.

potassium bromide potassium iodide

chlorine —__L
—_— i

gentle heat
What are the observations at P and Q?
atP atQ
A yellow-green gas violet vapour
B red-brown vapour red-brown vapour
C red-brown vapour violet vapour
D violet vapour red-brown vapour

Element Z ignites spontaneously in air to form two oxides with formula ZO and Z;0s.

Where is this element most likely found in the Periodic Table?
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25 Bronze is a copper-based alloy that is typically harder than its constituent elements of
copper and tin. Trace amounts of other metals may also be present in the alloy.

Which difference between the elements explains the hardness?
atomic size

density

proton number

O o0 m »

relative atomic mass

26 A yellow coloured metal oxide was placed into a glass tube and heated strongly while
hydrogen gas was passed over it.

metal oxide
| I_l_\

T excess hydrogen is
burnt off here

heat

fused calcium
chloride

The metal oxide dissolved partially when excess dilute sulfuric acid was added to it.

What is the identity of the metal oxide?
A copper(Il) oxide
B lead(Il) oxide

C potassium oxide
D

iron(II) oxide
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27  The table below shows the temperature at which thermal decomposition occurs for some

metal carbonates.

metal carbonate temperature / °C
copper(Il) carbonate 220
iron(Il) carbonate ?
magnesium carbonate 402
zinc carbonate 300

What is the temperature at which iron(II) carbonate undergoes thermal decomposition?

A 200
B 280
Cc 320
D 480

28 Each beaker contains two strips of metals fastened together and immersed in hydrochloric

acid. All the strips are of the same size.

After 5 minutes, which beaker contains the least amount of iron ions?

A

iron
@— copper

iron — _
— magnesium

6092/01/GE2/22

B

iron —\é;

lead

iron — .
4@— silver
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29 Freon-12 is a chlorofluorocarbon. The full structural formula of Freon-12 is shown.

H

I
m—?—F
Cl

Which statement about Freon-12 is correct?

It is a very reactive compound.
It reacts with water to form acid rain.

Its fluorine atom is responsible for global warming.

oo m >»

Its chlorine atom is responsible for the depletion of the ozone layer.

30  Which statements about air pollutants are correct?

Carbon monoxide is responsible for the production of acid rain.
Oxides of nitrogen are produced in car exhausts.

Sulfur dioxide can be produced by the combustion of coal.

A WO DN -

Methane is produced from the incomplete combustion of fossil fuels.

1 and 2 only
2 and 3 only
2,3 and 4 only

O o0 W >»

all of the above

31 An excess of iron(II) chloride is added to acidified potassium manganate(VII).
Which statements are correct for this reaction?

1 iron(II) is reduced to iron(III)

2 manganate(VII) ions are oxidised to manganese(Il) ions
3 potassium manganate(VII) is an oxidising agent
4

the purple colour disappears

1and 2
1and 4
2and 3
3and 4

O o0 m »
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32 In an oil refinery, petroleum is separated into useful fractions.

The diagram shows some of these fractions.

—— refinery gases

/_\

—

L

_>X

L

gasoline

pre-heat |:—> diesel oll
400 °C — > VY
— I, Z

What are fractions X, Y and Z?

X Y z
A lubricating oil bitumen paraffin
B lubricating oil paraffin bitumen
Cc paraffin bitumen lubricating oil
D paraffin lubricating oil bitumen

33  The complete combustion of alkanes to produce carbon dioxide and water is an important

exothermic reaction.

Which graph shows the relationship between the heat energy released per mole of alkane
and the number of carbon atoms in the alkane?

A

heat A
energy
released
per mole
of alkane

6092/01/GE2/22

number of carbon atom in alkane
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34  Three members of the cycloalkene homologous series are:

H H
N/ H
"~ /C\C ;
c — H
N T
7\ H
H H

The general formula for this homologous series is

CnHzn-2
CnHan-1
CnHzn

CnHzn+2

O o0 m »

35 Four structural formulae are shown below.

o
H—C—HH—C—H
| H
H—C—C—C—H
HoHoH

1

oy '.*
H—?—HH—?—H H—?—H T
H—-C C—H H—-C ?—H
| I |
H—(I:—H H H—IC—HH—(II—H
H H H
2 3

Which structural formulae represents the same compound?

1 and 4 only

2 and 3 only

oo m >»

2 and 4 only

6092/01/GE2/22

1,2 and 4 only
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Butanoic acid is produced via a two-step process as shown.

X steam .Y oxidation » butanoic acid

Which statements are correct for this process?

1 X is a saturated hydrocarbon.
2 Phosphoric(V) acid is used as a catalyst in synthesising Y from X.
3 The formula for Y is C4HsOH.

1 only
1and 2
2 only
2and 3

O o0 m »

Addition of hydrogen to alkenes produces alkanes.

Which pair of alkenes will give the same product on addition of hydrogen?

A H
I
H—C=?—H and H—C=C—C—H
I .
H H H H H
B H H H
| |
H—C=C—C—H and H—C=C—C—C—H
| [ N
H H H H H H H
c H H H H
| I I
H—C=C—C—C—H and H—C|3—|C=C|:—C|3—H
[
I H H H H H H H
D H H H
. |
H—?=C—?—H and H—C—?Z?—H
|
H—?—H H H H H
H
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38 Aspartame is a widely used artificial sweetener and a popular sugar substitute in low-

calorie food and drinks, including diet sodas.

The structural formula of aspartame is shown.

Which part of the structure shows the functional group that accounts for its sweet smell?

H 0 H C—=C
i | / /
N C C N C C C
e ANV
H—C 0 H H /C
[ H
H
C
39 Four organic compounds, W, X, Y and Z are shown below.
w X Y
H H H H H H
| | |
c=cC H—C—C—H H—Cl)—C—H
| ||
HOOC COOH HO COOH HOOC COOH

What are the reactions of compounds W, X, Y and Z7?

/H
H
D
H
Z
H H
|
C:?
|
HO OH

decolourise aqueous bromine

reacts with carboxylic acid

has pH less than 7

o o W >

XandY
XandY
W and Z
W and Z

W, Xand Y
Xand Z
W, Xand Y

Xand Z

W, X, Y and Z
XandZ
XandZ

W, XandY

6092/01/GE2/22

[Turn over]




18

40 Polyacrylamide is used to manufacture soft contact lenses. Part of the polymer is shown
below.

—CHz—CllH—CHz—CH—CHz—CH—
| |
C=0 c=0 c=0
| | |
NH NH2 NH.

1 It contains amide linkages.
The molecular formula of its monomer is CsHsNO.

It is an addition polymer.

Which statements about polyacrylamide are correct?

1 and 2 only

A

B 1and3only
C 2and3only
D

1,2and 3

END OF PAPER
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