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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 burning natural gas using a Bunsen burner.
Match words from the list with the numbers 1-4 in the sentences.
carbon
carbon dioxide
carbon monoxide
hydrogen

Clean, blue flame

Air hole open

When the air hole is open, the natural gas burnsto form water (vapour)and ... 1... .
The water (vapour) is made by oxidationof ...2... .
A yellow Bunsen burner flame contains particlesof ...3... .

If natural gas burnsin alimited supply of air, poisonous. . . 4 . . . isformed.
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QUESTION TWO

The table is about substances that dissolve in water.

Match words from the list with the numbers 1-4 in the table.
calcium sulphate
carbon dioxide
chlorine

oxygen

Substance What we can say about the substance
1 it isessentia for fish living in the water
2 it is used to make fizzy water
3 it will make the water hard
4 its solution is a bleach

Turn over for the next question
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QUESTION THREE
This question is about four agueous solutions of the same concentration.
Match words from the list with the numbers 1-4 in the table.

ammonia solution

dilute ethanoic acid

dilute nitric acid

potassium hydroxide solution

Solution What we can say about the solution
1 it is highly ionised and accepts protons
2 it is highly ionised and donates protons
3 it is partially ionised and accepts protons
4 it is partially ionised and donates protons

QUESTION FOUR

This question is about substances that can be useful.

Match words from the list with the numbers 1-4 in the table.
calcium sulphate
chlorine
ethanol

water

Substance How it can be useful
1 as a coolant and to make sulphuric acid
2 as a solvent and as a fuel
3 to help the body to develop strong bones
4 to kill bacteriain water for drinking
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QUESTION FIVE

Word equations show what happens in a chemical reaction.

Match words from the list with the numbers 1-4 in the word equations.
iron chloride
lead sulphate
nitric acid

sulphuric acid

iron + chlorine — ...1...

ironoxide + ...2... — ironsulphate + water

lead nitrate + sodiumsulphate — ...3... + sodium nitrate
ammonia + ...4... — ammonium nitrate + water

Turn over for the next question
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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

The diagram shows a sugar solution being fermented.

Fermentation lock

AN

— Reaction vessel

Sugar solution —+

00000 O
00000

— Bubbles

°090 © 00 O
,..°TOO O

°0000 O

Yeast — . 5

Which two statements are correct?
ethanol and carbon dioxide are made in the reaction
the fermentation lock stops air from entering the reaction vessel
the fermentation lock stops carbon dioxide from escaping from the reaction vessel

the mixturein the reaction vessel must be war med to about 80°C

the yeast feeds on enzymes
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QUESTION SEVEN
This question is about chemicals and water.
Which two of the statements, J, K, L, M and N, are correct?
J ethanol can be separated from water by fractional distillation
K most ionic compounds are soluble in water
L potassium hydroxide is an insoluble base
M  sugarsare covalent compounds, insoluble in water

N  water isa solute for sugar

Turn over for the next question

Turn over »
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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 graph shows the solubility curve of Substance F.

1007
80
60
Solubility in
grams per 100 g
of water
40
20
0 T T T T 1
0 20 40 60 80 100

Temperature in °C

8.1 What mass of Substance F dissolvesin 100 grams of water at 60°C?

A 149
B 15g
C 18g

D 24g
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8.2 How much more of Substance F dissolvesin 100 grams of water at 60 °C than at 80°C?

A

B

C

D

8.0¢g
13.59
15.09

18.0g

8.3 100 grams of water are saturated with Substance F at 0°C.

The water is heated to 50°C.

What mass of Substance F will no longer be dissolved in the water?

A

B

C

D

8.4 Substance F is probably . . .

A

B

229
249
669

689

a covalent solid.
agas.
aliquid.

an ionic solid.

G/J150362/Jun06/346021
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QUESTION NINE

This question is about hard water.

Using hard water in industry and in the home can increase costs.

9.1 Which statement gives a disadvantage of using hard water in heating systems?
A Hard water does not easily flow through the pipes.
B  Hard water forms a scum with soap.
C  Hard water is poisonous.

D  Hard water makes scale build up in the pipes.

9.2 Onereason why using hard water can increase costsisthat . . .
A it canincrease heart illnesses.
B it cannot be used for cooking.
C it prevents the development of healthy teeth.

D  more soap is needed to produce alather.
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9.3 Water can be softened by using an ion exchange column.

Hard water

S o®
9"?08.0

8,050 «—
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o8
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/

Soft water

Compared with hard water, the water leaving the column contains. . .

A

B

C

D

fewer calcium ions.
fewer sodium ions.
more calcium ions.

more magnesium ions.

9.4 What will you see when sodium carbonate reacts with hard water?

Q Sodium carbonate
solution

’

——— Hard water

A lather

A scum

A white precipitate
Bubbles of gas given off

Turn over »
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QUESTION TEN
The diagram shows how a student makes crystals of a salt.

Add zinc metal a little '
at a time with stirring Boil

|

Solution of the
T salt cooling

Beaker

Dilute Solution of Crystallising dish
hydrochloric acid the salt

10.1 How does the student know when al the hydrochloric acid has been used up?
A The solution in the beaker becomes clear.
B The solution in the beaker turns blue.
C  There are no more bubbles of gas.

D Zinc metal settles at the bottom of the beaker.

10.2 Why does the student filter the contents of the beaker?
A Toremove any unreacted acid
B  Toremove any unreacted zinc
C  Toremove the excess water produced

D To remove the salt
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10.3 What are the products of this reaction?
A Zinc chloride and hydrogen
B Zinc chloride and water
C  Zinc sulphate and hydrogen

D  Zinc sulphate and water

10.4 Why do crystals of the salt form only as the solution in the crystallising dish cools?
A  Thesdtisinsoluble.
B  Thesdtisinsolublein hot water.
C Thesdtisless solublein cold water than in hot water.

D The salt is more soluble in cold water than in hot water.

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

Word equations show what happens in a chemical reaction.

Match words from the list with the numbers 1-4 in the word equations.
iron chloride
lead sulphate
nitric acid

sulphuric acid

iron + chlorine — ...1...
ironoxide + ...2... — ironsulphate + water
lead nitrate + sodiumsulphate — ...3... + sodium nitrate

anmonia + ...4... — ammonium nitrate + water
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QUESTION TWO
This question is about the families to which some chemical compounds belong.
Match words from the list with the numbers 1-4 in the table.

cholesterol

ethyl ethanoate

pentane

vitamin C

Substance | Family of substances to which it belongs
1 acohols
2 akanes
3 carboxylic acids
4 esters

Turn over for the next question

Turn over »
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SECTION B
Questions THREE and FOUR.
In these questions choose the best two answers.
Do not choose more than two.

Mark your choices on the answer sheet.

QUESTION THREE
This question is about chemicals and water.
Which two of the statements, J, K, L, M and N, are correct?
J ethanol can be separated from water by fractional distillation
K most ionic compounds are soluble in water
L  potassium hydroxideis an insoluble base
M  sugarsare covalent compounds, insoluble in water

N  water isa solute for sugar

QUESTION FOUR

The equation shows a reaction between an organic compound and oxygen.

H

|
H—C|—0—H + O, — H—COOH + H),0
H

Which two of the statements, P, Q, R, Sand T, about this reaction are correct?
P anester isformed
Q inthisreaction, methanol is oxidised
the products are methanoic acid and water

S thereactants are ethanol and oxygen

T  thereaction only takes place with concentrated sulphuric acid as a catalyst

G/J150362/Jun06/346021
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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 graph shows the solubility curve of Substance F.

1007
801
60
Solubility in
grams per 100 g
of water
40
20
0 T T T T 1
0 20 40 60 80 100

Temperature in °C

5.1 What mass of Substance F dissolvesin 100 grams of water at 60°C?

A 149
B 15g
C 18g

D 24g
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5.2 How much more of Substance F dissolvesin 100 grams of water at 60 °C than at 80°C?

A

B

C

D

8.0¢g
13.59
15.09

18.0g

5.3 100 grams of water are saturated with Substance F at 0°C.

The water is heated to 50°C.

What mass of Substance F will no longer be dissolved in the water?

A

B

C

D

5.4 Substance F is probably . . .

A

B

229
249
669

689

a covalent solid.
agas.
aliquid.

an ionic solid.

G/J150362/Jun06/346021
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QUESTION SIX

This question is about hard water.

Using hard water in industry and in the home can increase costs.

6.1 Which statement gives a disadvantage of using hard water in heating systems?
A Hard water does not easily flow through the pipes.
B  Hard water forms a scum with soap.
C  Hard water is poisonous.

D  Hard water makes scale build up in the pipes.

6.2 Onereason why using hard water can increase costsisthat . . .
A it canincrease heart illnesses.
B it cannot be used for cooking.
C it prevents the development of healthy teeth.

D  more soap is needed to produce alather.
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6.3 Water can be softened by using an ion exchange column.

Hard water

Ion exchange Oc®

resin —W@T o g

> Soft water

Compared with hard water, the water leaving the column contains. . .
A  fewer caciumions.
B  fewer sodiumions.
C  morecalciumions.

D  more magnesium ions.
6.4 What will you see when sodium carbonate reacts with hard water?

Q Sodium carbonate
solution

’

——— Hard water

A Alather

B  Ascum

C A white precipitate

D  Bubblesof gas given off

Turn over »
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QUESTION SEVEN
The diagram shows how a student makes crystals of a salt.

Add zinc metal a little ‘
at a time with stirring Boil

|

Solution of the

T salt cooling
Beaker Heat
SN W
— — |
Dilute Solution of Crystallising dish
hydrochloric acid the salt

7.1 How does the student know when all the hydrochloric acid has been used up?
A The solution in the beaker becomes clear.
B The solution in the beaker turns blue.
C  There are no more bubbles of gas.

D Zinc metal settles at the bottom of the beaker.

7.2 Why does the student filter the contents of the beaker?
A  Toremove any unreacted acid
B  Toremove any unreacted zinc
C  Toremove the excess water produced

D To remove the salt
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7.3 What are the products of this reaction?
A Zinc chloride and hydrogen
B Zinc chloride and water
C  Zinc sulphate and hydrogen

D  Zinc sulphate and water

7.4 Why do crystals of the salt form only as the solution in the crystallising dish cools?
A  Thesdtisinsoluble.
B  Thesdtisinsolublein hot water.
C Thesdtisless solublein cold water than in hot water.

D The salt is more soluble in cold water than in hot water.

Turn over for the next question

Turn over »
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QUESTION EIGHT
Ethanol can be manufactured in two different ways.
o by fermentation of sugars;

o by the reaction between ethene and steam.

8.1 Under what conditions do ethene and steam react?
A High temperature and high pressure with a carbonic acid catalyst
B  High temperature and low pressure with a carbonic acid catalyst
C  High temperature and high pressure with a phosphoric acid catalyst
D  Low temperature and high pressure with a phosphoric acid catalyst

8.2 Which line gives an advantage and a disadvantage of manufacturing ethanol by fermentation
rather than from ethene and steam?

Advantage Disadvantage
A | ethanol needsto be distilled slow process
B | dlow process batch process
C | dlow process ethanol needs to be distilled
D | sugar isarenewable resource batch process

8.3 The word equation shows a reaction of ethanol.

concentrated sulphuric acid
ethanol + Substance X » ethyl ethanoate + water
catalyst

What is Substance X?
A  Ethane

B  Ethanoic acid

C  Ethene

D  Hydrogen
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8.4 With which substance will ethanol react to produce hydrogen gas?
A Copper
B  Sodium
C  Sodium hydroxide

D Steam

Turn over for the next question

Turn over »
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QUESTION NINE

Use the following information to help you answer parts of this question.

Relative atomic masses: H=1; O=16; Cl =35.5; K=39

KOH + HCI — KCI + H),O

A student prepares 500 cm3 of a solution of potassium hydroxide by dissolving 2.8 grams of
potassium hydroxide in water.

9.1 The number of molesin 2.8 grams of potassium hydroxideis. . .

A 0.02
B 0.05
C 2.00
D 20.00

9.2 The concentration of the potassium hydroxide solution is. . .

A 0.02mol per dm3

B 0.05mol per dm3

C 0.10mol per dm3

D  1.00mol per dm3
In an experiment, the student finds that 25cm? of a 0.04mol per dm?3 solution of potassium
hydroxide exactly reacts with 20cms3 of a solution of hydrochloric acid.
9.3 What process did the student use to find this result?

A Decomposition

B  Saturation

C  Substitution

D Titration
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9.4 What isthe concentration of the hydrochloric acid solution used in this experiment?
A 0.032mol per dm3
B 0.05mol per dm3
C 0.20mol per dm?3

D  20.00mol per dm3

Turn over for the next question

Turn over »
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QUESTION TEN

This question is about thermosoftening and thermosetting polymers.

10.1 The two types of polymer are similar because they . . .

A

B

C

D

are both produced from compounds containing the C==Cl1 bond.

are both produced from ethane.

both have covaent bonds between atoms in the molecule.

both have ionic bonds between atoms in the molecule.

10.2 Which line correctly shows a difference between the two types of polymer?

Ther mosoftening polymer

Ther mosetting polymer

can be remoulded

cannot be remoulded

short molecules

long molecules

strong bonds between molecules

weak bonds between molecules

weak bonds between atoms

strong bonds between atoms

10.3 Which of the following is a thermosetting polymer?

A

B

C

D

Melamine
Poly(ethene)
Poly(propene)

PVC

10.4 PVC burnsto produce. ..

A

B

carbon dioxide, chlorine and water.

carbon dioxide, hydrogen chloride and water.

carbon dioxide, hydrogen cyanide and water.

hydrogen chloride only.

END OF TEST
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