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 There are forty questions on this paper. Answer all questions.
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Solid X is heated for 600 seconds.

The graph shows the heating curve that is obtained.

1
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What is the melting point of X?

270°CD240°CC170°CB20°CA

Which statements about diffusion are correct?2

Aqueous ions cannot diffuse in water.1

Diffusion is caused by the random movement of particles.2

Particles spread out in all directions in diffusion.3

Diffusion can only take place in solids and liquids.4

3 and 4D2 and 3C1 and 4B1 and 2A

Which statement about an atom of fluorine, , is correct?3

It contains a total of 28 protons, neutrons and electrons.A

It contains more protons than neutrons.B

Its isotopes contain different numbers of protons.C

Its nucleus contains 9 neutrons.D
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Two of the isotopes of calcium are represented as and .

Which statement explains why these isotopes of calcium have identical chemical properties?

4

Both isotopes have the same number of neutrons.A

Both isotopes have an electronic configuration of 2,8,8,2.B

Both isotopes have a mass number of 20.C

Both isotopes have four fully occupied electron shells.D

Which statement describes a property of potassium iodide?5

It is insoluble in water.A

It is a volatile substance.B

It has a low melting point.C

It conducts electricity when molten.D

Methanal, CH2O, has a boiling point of –19 °C.

At –20 °C, the liquid methanal is a non-conductor of electricity.

In a sample of methanal, each atom of carbon, hydrogen and oxygen has noble gas electronic

configuration. Each atom has achieved this electronic configuration in one of three ways:

6

• gaining electrons

• losing electrons

• sharing electrons.

Which statement describes the bonding between the carbon atom and the oxygen atom in methanal?

A The carbon atom and the oxygen atom share four electrons.

B The carbon atom and the oxygen atom share two electrons.

C Carbon is a negative ion and oxygen is a positive ion. These two ions attract each other.

D    Carbon is a positive ion and oxygen is a negative ion. These two ions attract each other.
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The structures of diamond and graphite are shown.7

Which statement about diamond and graphite is correct?

Diamond and graphite contain strong covalent bonds between carbon atoms.A

Diamond and graphite have delocalised electrons.B

Diamond and graphite have layered structures.C

Diamond and graphite have low melting points.D

Which row contains a description of metallic bonding and a property that is explained by reference

to metallic bonding?

8

property explained by reference

to metallic bonding

description of

metallic bonding

a metal will react with an

acid, producing hydrogen

a lattice of negative ions

in a sea of delocalised electrons

A

a piece of a metal can be

moulded into different shapes

a lattice of negative ions

in a sea of delocalised electrons

B

a metal will react with an

acid, producing hydrogen

a lattice of positive ions

in a sea of delocalised electrons

C

a piece of a metal can be

moulded into different shapes

a lattice of positive ions

in a sea of delocalised electrons

D

What is the relative molecular mass, Mr, of sulfur dioxide?9

64D48C32B24A

Magnetite is an ore of iron which contains the ions Fe
2+
, Fe

3+
and O

2–
only.

What is the formula of magnetite?

10

Fe3O4DFe3O2CFe2O3BFe2OA
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Concentrated aqueous sodium chloride and dilute sulfuric acid are both electrolysed using inert

electrodes.

Which row identifies the product at the cathode in each electrolysis?

11

dilute sulfuric acid
aqueous sodium

chloride

oxygenhydrogenA

hydrogenhydrogenB

oxygenchlorineC

hydrogenchlorineD

Electrolytes can be broken down by electrolysis.

Which rows are correct for each electrolyte?

12

product

at anode

reaction

at cathode
electrolyte

oxygen2H
+
+ 2e

–
→ H2dilute aqueous potassium chloride1

chlorine2H
+
+ 2e

–
→ H2concentrated hydrochloric acid2

aluminium2O
2–
→ O2 + 4e

–
molten aluminium oxide3

bromineNa
+
+ e

–
→ Naconcentrated aqueous sodium bromide4

3 and 4D2 and 3C1 and 4B1 and 2A

Which statement about hydrogen–oxygen fuel cells is correct?13

Hydrogen is extracted from clean, dry air.A

The only product is carbon dioxide.B

The reaction is endothermic.C

No toxic gases are produced.D

Which statement defines the activation energy, Ea, for a reaction?14

It is the minimum energy that colliding particles must have to react.A

It is the minimum energy that endothermic reactions take in from their surroundings.B

It is the maximum energy that exothermic reactions transfer to their surroundings.C

It is the maximum energy released when the bonds in the products of a reaction form.D
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The equation for the complete combustion of ethyne, H–C≡C–H, is shown.

2H–C≡C–H + 5O=O → 4O=C=O + 2H–O–H

The bond energies are listed.

15

bond energy

in kJ /mol
bond

837C≡C

415C–H

498O=O

805C=O

464O–H

What is the enthalpy change of the reaction when 1 mol of ethyne is completely burned?

–2472kJ /molA

–1236kJ /molB

+1236kJ /molC

+2472kJ /molD
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In experiment 1, small lumps of limestone are added to dilute ethanoic acid at 40°C.

The volume of carbon dioxide released is measured at regular time intervals.

A graph of the results is shown.

16

volume of

carbon dioxide

released

time

experiment 1

experiment 2

Which changes give the results shown in experiment 2?

temperature

/°C
limestone

40large lumpsA

40powderB

60powderC

60small lumpsD

In the Haber process, nitrogen and hydrogen are reacted to make ammonia.

N2(g) + 3H2(g) ⇌ 2NH3(g)

The forward reaction is exothermic.

Which conditions produce the maximum yield of ammonia?

17

temperaturepressure

highhighA

lowhighB

highlowC

lowlowD
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The Ostwald process is used to make nitric acid.

The conditions used in this process are:

18

a catalyst containing a transition element1

a pressure of 10atm2

a temperature of 800 °C.3

Which of these conditions are also used in the Contact process?

1 and 2A

1 onlyB

2 and 3C

3 onlyD

Hydrogen iodide is dissolved in water.

HI → H
+
+ I

–

19

Which statements about aqueous ethanoic acid are correct?20

It can be produced by oxidising ethanol with potassium iodide.1

It reacts with magnesium to produce hydrogen gas.2

It has an approximate pH value of 3.3

It produces esters called methanoates.4

2 and 4D2 and 3C1 and 4B1 and 3A
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Which row describes the final colours seen when the solution is tested with damp red litmus paper
and with acidified aqueous potassium manganate(VII)?

acidified aqueous potassium
manganate(VII)

damp red

litmus paper

brownblueA

colourlessblueB

brownredC

colourlessredD



Which element forms an acidic oxide?21

calciumA

lithiumB

magnesiumC

sulfurD

Which statement describes the properties of hydrochloric acid?22

Carbon dioxide is produced when limestone reacts with hydrochloric acid.A

Hydrogen is produced when sodium hydroxide reacts with hydrochloric acid.B

Methyl orange turns yellow in strong hydrochloric acid.C

Red litmus paper turns blue when dipped into hydrochloric acid.D

Elements P and Q have the same number of electron shells.

An atom of Q has more electrons in its outer electron shell than an atom of P.

Which statements are correct?

23

P and Q are in the same group of the Periodic Table.1

P and Q are in the same period of the Periodic Table.2

P has a greater tendency to form positive ions than Q.3

The oxide of Q is more basic than the oxide of P.4

2 and 4D2 and 3C1 and 4B1 and 3A

Which substance reacts with dilute sulfuric acid to form a salt that can be removed from the resulting

mixture by filtration?

24

aqueous barium chlorideA

aqueous sodium hydroxideB

copperC

copper(II) carbonateD
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Astatine is below iodine in Group VII in the Periodic Table.

Which row describes the properties of astatine?

25

reactivity
state at room

temperature

displaces chlorine, bromine and iodinegasA

displaces iodine but does not displace chlorine or brominegasB

displaces iodine but does not displace chlorine or brominesolidC

does not displace chlorine, bromine or iodinesolidD

Which property of copper explains why it is classified as a transition element?26

Copper can be bent into different shapes.A

Copper forms Cu
2+
and Cu

+
ions.B

Copper is a good conductor of electricity.C

Copper has a low density.D

Brass is an alloy that is formed from copper and zinc.

Which statements are correct?

27

Brass, copper and zinc all conduct electricity.1

Brass is a compound of copper and zinc.2

Brass is harder than zinc.3

2 and 3 onlyD1 and 3 onlyC1 and 2 onlyB1, 2 and 3A

The equation for the reaction of metal M with aqueous zinc sulfate is shown.

M(s) + ZnSO4(aq) → MSO4(aq) + Zn(s)

Which statement explains why metal M reacts with aqueous zinc sulfate?

28

Zinc is less reactive than M because M is able to accept electrons from zinc ions.A

Zinc is a more powerful reducing agent than M.B

Zinc is more reactive than M because it can lose electrons more easily than M.C

Zinc ions can remove electrons from M.D
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In the blast furnace, the impurity silicon(IV) oxide is removed by the formation of slag.

Which equation represents the formation of the substance which reacts with silicon(IV) oxide to

form slag?

29

C + O2 → CO2A

C + CO2 → 2COB

CaCO3 → CaO + CO2C

Fe2O3 + 3CO → 2Fe + 3CO2D

Aluminium is extracted from bauxite by electrolysis.

Which statement is correct?

30

Aluminium ions are oxidised to form aluminium.A

The cathode has to be replaced regularly because it reacts with the oxygen which is formed.B

Carbon dioxide is produced at the anode.C

Cryolite is added to remove impurities.D

Iron rusts but aluminium does not easily corrode.

Which statement explains why aluminium does not easily corrode?

31

It is an alloy.A

It is below iron in the reactivity series.B

It is a transition element.C

Its surface is protected by an oxide layer.D

Which chemicals can be used as a fertiliser to provide the three elements needed for improved

plant growth?

32

(NH2)2CO and KClA

(NH4)2HPO4 and K2SO4B

(NH4)2HPO4 and (NH2)2COC

(NH2)2CO and K2SO4D
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What is the colour change when water is added to anhydrous cobalt(II) chloride?33

blue to whiteA

blue to pinkB

white to blueC

white to pinkD

How do carbon dioxide and methane cause global warming?34

They emit the thermal energy they have absorbed back to the Earth.A

They absorb the radiation directly from the Sun.B

They increase thermal energy loss to space.C

They reduce reflection of thermal energy from the Earth’s surface.D

Four statements about photosynthesis are listed.35

Chlorophyll is required for photosynthesis.1

The equation for photosynthesis is C6H12O6 + 6O2 → 6CO2 + 6H2O.2

Photosynthesis requires energy from light.3

Photosynthesis releases carbon dioxide, which can lead to climate change.4

Which statements are correct?

2 and 4D2 and 3C1 and 4B1 and 3A
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Which molecules are structural isomers?36

H C

H

H

C

H

C

H

1

H

C

H

H

H

H C

H

H

C

H

C

H

H

C C

H H

H

H C

H

H

CH3 CH3

CH3

CH3

CH3

CH3C

CH3

C

H

2

H C

H

H

C

3 4

3 and 4D2 and 4C1 and 3B1 and 2A

Which statements about the reaction of ethene with steam are correct?37

The product has a higher molecular mass than ethane.1

The product reacts with aqueous bromine.2

The number of electrons shared between carbon atoms decreases.3

The reaction produces an alcohol and hydrogen.4

3 and 4D2 and 4C1 and 3B1 and 2A

Methane and chlorine react to form chloromethane.

Which row describes the necessary reaction condition and the type of reaction?

38

type of reactionreaction condition

substitutionultraviolet lightA

substitutionnickel catalystB

additionnickel catalystC

additionultraviolet lightD
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Parts of the structure of two different polymers, X and Y, are shown.39

C

O

C

O

N

H

N

H

C

O

C

O

N

H

X Y

N

H

Which row about the monomers and the linkages between the monomers in polymers X and Y is 
correct?

linkages
monomers

in X and Y

differentA

differentB

sameC

the linkages in X are different from the linkages in Y 

the linkages in X are the same as the linkages in Y 

the linkages in X are different from the linkages in Y 

the linkages in X are the same as the linkages in YsameD

Substance Q is tested using paper chromatography.

The resulting chromatogram is shown.

40

solvent front

baseline

Which statement is correct?

Q is a pure substance.A

The Rf value of the lower spot is 0.25.B

Q is a mixture of at least two different substances.C

Q is a compound of two elements.D
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