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o Fill in the boxes at the top of this page.
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completely the work that is not to be marked.

G/J150350/Jun06/346005 6/6/6/6 3 4 6 O O 5



You must do one Tier only, either the Foundation Tier or the Higher Tier.

The Higher Tier starts on page 14 of this booklet.

FOUNDATION TIER
SECTION A
Questions ONE to FIVE.

In these questions match words in the list with the numbers.

Use each answer only once.

Mark your choices on the answer sheet.

QUESTION ONE

This question is about part of the periodic table.

Match words from the list with the numbers 1-4 in the table.
a metal that weathersto a green colour

a metal used in the form of steel

an alkali metal
argon
Group
0
Group
1
1 4
2
iron 3
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QUESTION TWO

This question is about solutions.

Match words from the list with the numbers 1-4 in the sentences.
acidic
alkaline
aqueous

neutral

Dissolving a substance in water producesan ... 1. .. solution.
Hydrogen ions make asolution. .. 2... .
Hydroxide ions make asolution...3... .

When an acid completely reacts with an akali, the resulting solutionis...4... .

QUESTION THREE

This question is about the properties of some metals.

Match words from the list with the numbers 1-4 in the sentences.
conduct
corrode
cut

melt

All metals. .. 1... electricity easly.
Because they are hard, transition metalswill not . . . 2. . . aseasly as akali metals.
Transition metals are less reactive than alkali metals, sothey ... 3. .. more slowly.

Alkali metals. .. 4 ... a much lower temperatures than transition metals.

Turn over »
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QUESTION FOUR
The diagram shows stages in the manufacture of iron in the blast furnace.

Match the statements, P, Q, R and S, from the list with the numbers 1-4 to explain what happens in
this process.

P carbon dioxide reacts with coke to make carbon monoxide
Q carbon monoxide reacts with iron oxide to makeiron
R coke burns to make carbon dioxide

S iron ore, coke and limestone are put into the furnace

4

hot air is blown into the furnace

limestone combines with acid impurities to form slag
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QUESTION FIVE

(You may find it helpful to use the reactivity series when you answer this question.)

The table is about metals.

Potassium
Sodium
Calcium
Magnesium
Aluminium
Carbon
Zinc

Iron

Tin

Lead
Hydrogen
Copper
Silver

Gold
Platinum

Reactivity Series

Most reactive

Least reactive

Match words from the list with the numbers 1—-4 in the table.

gold
iron
magnesium

potassium

M etal

What we can say about the metal

it is extracted from its ore, haematite

it is found in the Earth’s crust as the metal itself

itisin Group 1 of the periodic table

it is less reactive than calcium but it cannot be extracted

from its ore using carbon

G/J150350/Jun06/346005
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SECTION B
Questions SI X and SEVEN.
In these questions choose the best two answers.
Do not choose more than two.

Mark your choices on the answer sheet.

QUESTION SIX
Zinc is atransition metal.

The diagram shows how a student makes crystals of a salt.

Add zinc oxide a little

at a time with stirring Substance X Boil
o
T Solution of a salt
Beaker Heat
R N
N —
Dilute Clear solution in an Crystallising dish
sulphuric acid evaporating basin

Which two statements about this preparation are correct?
the clear solution in the evaporating basin is alkaline
the salt in the crystallising dish is zinc sulphate
the solution of the salt is boiled to remove excess acid
the substance X in thefilter funnel is zinc sulphate

zinc oxide is added to the dilute sulphuric acid until no more will react
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QUESTION SEVEN

The diagram shows part of an oil rig made from iron (stedl).

Iron (steel)

oil rig

=N\
N
—/\/-\_,
/\/ M
/\/ M
—/\/-\_,
—/\/-\_,
—/\/-\_,

N

e

Attached metal blocks

Which two of the statements, G, H, |, J and K, are correct?

G

H

Reactivity Series

Magnesium  Most reactive
Zinc

[ron

Tin

Lead Least reactive

attaching zinc metal blocks speeds up the corrosion of iron (steel)

iron corrodes more slowly than most other transition metals

protection of one metal by attaching another metal is called ‘redox protection’

theiron (steel) does not corrode if the metal blocks are made from magnesium

unprotected iron (steel) corrodes when in contact with air and water

Turn over for the next question

G/J150350/Jun06/346005
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SECTION C
Questions EIGHT to TEN.
Each of these questions has four parts.
In each part choose only one answer.

Mark your choices on the answer sheet.

QUESTION EIGHT

The table gives information about the composition of two metal alloys, stainless steel and duralumin.

Sainless steel Duralumin
Iron 74% Aluminium 95%
Chromium 18% Copper 4%
Nickel 8% Magnesium 0.5%

Manganese 0.5%

8.1 Iron, chromium and nickel all belong to the block of metallic elements called . . .

A akali metals.
B akaline earth metals.
C noble metals.

D transition metals.

8.2 What isthe main advantage of stainless steel compared to iron?
A Stainless steel does not corrode.
B  Stainless stedl is abetter conductor of electricity.
C Sanless stedl isless shiny.

D  Stainless sted islighter.
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8.3 Duraluminisused in aircraft construction.
What is the main advantage of duralumin compared to aluminium?
A Duralumin has a lower melting point.
B Duralumin is a better heat conductor.
C  Durduminislighter.

D  Durauminis stronger.

8.4 Aluminium metal, although reactive, corrodes only on its surface.
Thisis because it is then protected by . . .
A afilm of water.
B  alayer of dloy.
C alayer of aluminium oxide.

D  anoily deposit.

Turn over for the next question

Turn over »
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QUESTION NINE

The information in the box below shows how the Group 1 metals react with water and with the
non-metal, chlorine.

+ water — metal hydroxide + substanceT
Group 1 metal <

+ chlorine — metal chloride

9.1 SubstanceT is...

A carbon dioxide.

B hydrogen.
C  oxygen.
D water.

9.2 Themeta chloride in the box could be.. . .
A copper chloride.
B iron chloride.
C  platinum chloride.

D  potassium chloride.

9.3 Themeta chlorideinthebox is. . .
A ablue solid, soluble in water.
B  agreen solid, soluble in water.
C awhitesolid, insoluble in water.

D awhite solid, soluble in water.

9.4 TheGroup 1 metals. . .
A  arehard and strong.
B conduct heat.
C  have high densities.

D  have high melting points.
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Turn over for the next question
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QUESTION TEN
Aluminium is produced by passing an electric current through dissolved aluminium oxide.

The process takes places in an electrolytic cell.

Power supply

—r-fr

Negative electrode

Aluminium oxide

1]~  in solution

5
ARG |

1

Positive electrodes

Molten aluminium

10.1 What are the electrodes made from?
A Carbon
B Chromium
C Iron

D Platinum

10.2 Some of the electrodes have to be replaced frequently.
What type of reaction destroys the electrodes?
A Condensation
B  Deposition
C  Oxidation

D Reduction
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10.3 In the cell, the aluminium oxide has to be dissolved so that . . .
A the auminium oxide can be poured into the cell.
B the auminium produced is molten.
C theionscan move to the electrodes.

D the rate of reaction isincreased.

10.4 Where is the auminium formed and why?

Where formed Reason
A at the negative electrode the aluminium ions have a negative charge
B  a the negative electrode the aluminium ions have a positive charge
C  a the positive electrodes the aluminium ions have a negative charge
D  at the positive electrodes the aluminium ions have a positive charge

END OF TEST
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You must do one Tier only, either the Foundation Tier or the Higher Tier.
The Foundation Tier is earlier in this booklet.

HIGHER TIER
SECTION A
Questions ONE and TWO.
In these questions match words in the list with the numbers.
Use each answer only once.

Mark your choices on the answer sheet.

QUESTION ONE

(You may find it helpful to use the reactivity series when you answer the question opposite.)

Reactivity Series

Potassium Most reactive
Sodium
Calcium
Magnesium
Aluminium
Carbon
Zinc

Iron

Tin

Lead
Hydrogen
Copper
Silver

Gold
Platinum Least reactive
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The table is about metals.

Match words from the list with the numbers 1—-4 in the table.

gold
iron
magnesium

potassium

M etal

What we can say about the metal

it is extracted from its ore, haematite

it is found in the Earth’s crust as the metal itself

itisin Group 1 of the periodic table

it is less reactive than calcium but it cannot be extracted
from its ore using carbon

QUESTION TWO

Chemical reactions can be represented by word equations.

Match words from the list with the numbers 1-4 in the equations.

carbon dioxide
copper

copper chloride

iron sulphate
copper hydroxide + hydrochloricacid — ...1... + water
copper oxide + hydrogen — ...2... + water

lead sulphate + iron — Jlead + ...3...

tinoxide + cabon —

G/J150350/Jun06/346005
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Questions THREE and FOUR.

SECTION B

In these questions choose the best two answers.

Do not choose more than two.

Mark your choices on the answer sheet.

QUESTION THREE

The diagram shows part of an oil rig made from iron (stedl).

Iron (steel)
oil rig

N\
A
—/\/-\_,
N
—/\/-\_,
—/\/-\_,
N
—/\/-\_,
—/\/-\_,

e

\/\/—\/\/
N\/\/
N\/\/
N\/\/
N\/\/
N\/\/
N\/\/

—
%Sea///f\@\/
N N N\

— N
— X N
RN\ N\ N\
NN\ N\ N\
— NN
RN\ N\ N\
NN\ N\ N\
— N
N N\ T

Attached metal blocks

Which two of the statements, G, H, |, J and K, are correct?

Reactivity Series

Magnesium  Most reactive
Zinc

[ron

Tin

Lead Least reactive

G  attaching zinc metal blocks speeds up the corrosion of iron (steel)

H  iron corrodes more slowly than most other transition metals

I protection of one metal by attaching another metal is called ‘redox protection’

J theiron (steel) does not corrode if the metal blocks are made from magnesium

K unprotected iron (steel) corrodes when in contact with air and water
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QUESTION FOUR
Which two of thereactions, P, Q, R, Sand T, are redox reactions?
P aluminium ions gain electronsto form aluminium atoms
Q ironoxide + carbonmonoxide — iron + carbon dioxide
R lead oxide + hydrogen — lead + water
S  oxygen ionslose electronsto form oxygen molecules

T  sodium hydroxide + hydrochloricacid — sodium chloride + water

Turn over for the next question

Turn over »
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SECTION C
Questions FIVE to TEN.
Each of these questions has four parts.
In each part choose only one answer.

Mark your choices on the answer sheet.

QUESTION FIVE

The table gives information about the composition of two metal alloys, stainless steel and duralumin.

Sainless steel Duralumin
Iron 74% Aluminium 95%
Chromium 18% Copper 4%
Nickel 8% Magnesium 0.5%

Manganese 0.5%

5.1 Iron, chromium and nickel all belong to the block of metallic elements called . . .

A akali metals.
B akaline earth metals.
C noble metals.

D transition metals.

5.2 What isthe main advantage of stainless steel compared to iron?
A Stainless steel does not corrode.
B  Stainless stedl is abetter conductor of electricity.
C Sanless stedl isless shiny.

D  Stainless sted islighter.

G/J150350/Jun06/346005



19

5.3 Duraluminisused in aircraft construction.
What is the main advantage of duralumin compared to aluminium?
A Duralumin has a lower melting point.
B Duralumin is a better heat conductor.
C  Durduminislighter.

D  Durauminis stronger.

5.4 Aluminium metal, although reactive, corrodes only on its surface.
Thisis because it is then protected by . . .
A afilm of water.
B  alayer of dloy.
C alayer of aluminium oxide.

D  anoily deposit.

Turn over for the next question

Turn over »
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QUESTION SIX

The information in the box below shows how the Group 1 metals react with water and with the
non-metal, chlorine.

+ water — metal hydroxide + substanceT
Group 1 metal <
+ chlorine — metal chloride

6.1 SubstanceT is...

A carbon dioxide.

B hydrogen.
C  oxygen.
D water.

6.2 Themetal chloridein the box could be. . .

A copper chloride.

B iron chloride.
C  platinum chloride.

D  potassium chloride.

6.3 Themeta chlorideinthebox is. . .
A ablue solid, soluble in water.
B  agreen solid, soluble in water.
C awhite solid, insoluble in water.

D awhite solid, soluble in water.

6.4 The Group 1 metals. ..
A arehard and strong.
B conduct hest.
C  havehigh densities.

D  have high melting points.
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Turn over for the next question
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QUESTION SEVEN
Aluminium is produced by passing an electric current through dissolved aluminium oxide.

The process takes place in an electrolytic cell.

Power supply

—r-fr

Negative electrode

Aluminium oxide

1]~  in solution

5
ARG |

1

Positive electrodes

Molten aluminium

7.1 What are the electrodes made from?
A Carbon
B Chromium
C Iron

D Platinum

7.2 Some of the electrodes have to be replaced frequently.
What type of reaction destroys the electrodes?
A Condensation
B  Deposition
C  Oxidation

D Reduction
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7.3 Inthe cell, the auminium oxide has to be dissolved so that . . .
A the auminium oxide can be poured into the cell.
B the auminium produced is molten.
C theionscan move to the electrodes.

D the rate of reaction isincreased.

7.4 Whereisthe aluminium formed and why?

Where formed Reason
A at the negative electrode the aluminium ions have a negative charge
B  a the negative electrode the aluminium ions have a positive charge
C  a the positive electrodes the aluminium ions have a negative charge
D  at the positive electrodes the aluminium ions have a positive charge

Turn over for the next question

Turn over »
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QUESTION EIGHT
This question is about the metal strontium (Sr).
The diagram shows part of the periodic table. The density of some of the metalsis shown.

The density of a substance is the massin grams of 1 cubic centimetre of the substance. So the
density of calcium (Ca) is 1.55g/cm3.

Density changes in afairly regular way within a Group of the periodic table.

Li Be

Na Mg

0.86 | 1.55 3.0

Rb Sr Y

n
¢ ~
o

R S B AV A

8.1 Which valueis most likely to be the density of strontium?

A  0.6g/cm3
B 1l6g/cmd
C 26gcmd
D 3.6gcmd

In both Groups 1 and 2, the metals lower down the group are more reactive. Calcium is about as
reactive as lithium.

8.2 Which of the following best describes the reactivity of strontium?
A Similar to barium (Ba)
B  Similar to caesium (Cs)
C  Similar to magnesium (Mg)
D  Similar to sodium (Na)
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Lithium and calcium both react with water. Hydrogen gasis given off. The metal hydroxide is also
formed. Lithium hydroxide is soluble in water; calcium hydroxide is only slightly soluble in water.

8.3 What happens when strontium reacts with water?
A  Carbon dioxide gasis given off and the solution goes cloudy.
B  Carbon dioxide gasis given off and the solution remains clear.
C  Hydrogen gasis given off and the solution goes cloudy.
D  Hydrogen gasis given off and the solution remains clear.
8.4 Which of the following statements best describes how the water changes as strontium reacts
with it?
A It becomes more acidic.
B It becomes more alkaline.
C It becomes neutral.

D It staysneutra.

Turn over for the next question
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QUESTION NINE
You can make a solution of a salt by reacting an acid with an alkali.
9.1 What isthe salt S produced in this reaction?
sulphuricacid + ammoniasolution — satS + water
A Ammonium chloride
B Ammonium hydroxide
C  Ammonium nitrate
D  Ammonium sulphate
9.2 Which equation shows the reaction when sulphuric acid is completely neutralised by the
ammonia solution?
A H*'(ag) + OH*@ag — H*OH()
B H'(ag) + OH7am) — HyO()
C Hag) + OH'(ag) — HO()

D H(e) + OH'(a) — HZOY()

9.3 At theneutral point, the mixture contains. . .
A sdt Sand water.
B  sdlt 'S, ammonia solution and water.
C st S sulphuric acid and water.

D stSonly.

9.4 Which of these reactions makes the salt, copper sulphate?
A Copper bromide + sulphuric acid
B  Copper chloride + sulphuric acid
C  Copper nitrate + sulphuric acid

D  Copper oxide + sulphuric acid
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Turn over for the next question
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QUESTION TEN

Electrolysisis used to purify copper.
Electrolysis can also be used in asimilar way to give a metal object a thin coating of another metal.

The diagram shows how an iron bolt is coated with the metal, nickel.

— k{1

. | Iron bolt to be
Nickel coated with nickel

Solution of a metal salt Y

10.1 A suitable metal salt Y would be.. . .
A auminium nitrate.
B  copper sulphate.
C ironchloride.

D  nickel sulphate.

10.2 Which of the following statements describes what happens at the positive electrode?
A Nickel atoms gain electrons and form nickel ions.
B Nickel atoms lose electrons and form nickel ions.
C  Nickel ions gain electrons and form nickel atoms.

D Nickel ions lose electrons and form nickel atoms.
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10.3 Which of the following statements describes what happens at the negative electrode?
A Nickel atoms gain electrons and form nickel ions.
B Nickel atoms lose electrons and form nickel ions.
C  Nickel ions gain electrons and form nickel atoms.

D Nickel ions lose electrons and form nickel atoms.

10.4 Thereaction at the negative electrodeis. . .
A adisplacement reaction.
B an oxidation reaction.
C  aredox reaction.

D areduction reaction.

END OF TEST
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