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Questions 1 to 16 must be answered by Foundation tier candidates only.
Higher tier candidates start at question 17.

Elements and compounds

Elements combine to form compounds.
They do this by forming chemical bonds.

1. In a hydrogen chloride molecule, a hydrogen atom and a chlorine atom are joined by a covalent
bond.

covalent bond

hydrogen chlorine

atom atom

The covalent bond contains

A ions
B neutrons
C protons
D electrons
2. All atoms of chlorine contain the same number of
A ions
B molecules
C neutrons
D protons
3. The symbol for an atom of chlorine is
A CL
B Cl
C cl
D cL
4. A sodium atom can be represented as Na.

A sodium ion can be represented as Na*
To form a sodium ion the sodium atom must

lose an electron
gain an electron
share an electron
gain a proton

TCAaw>
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Use this information to answer questions 5 and 6.

When hydrogen burns, water is formed.
The equation for the reaction is

8.

M32800A

2Hy(g) + Ox(g) — 2H,0O(g)

The equation shows that water is formed as a

A solid

B liquid
C gas

D solution

What is the relative formula mass of water?
(Relative atomic masses: H=1, O =16)

A 17
B 18
C 33
D 36

Which of these substances is a simple molecular, covalent compound?

substance | melting point (°C) | boiling point (°C)
A 755 1390
B 75 -10
C 318 1390
D 1610 2230

The diagram shows a model of a molecule of buckminsterfullerene which contains 60 carbon

atoms.

Buckminsterfullerene is

TCaAw>

a mix

an element
an ionic compound
a covalent compound

ture

Turn over



Useful materials

9. Coal is burned to produce heat.
This reaction is

A exothermic
B endothermic
C a physical change
D temporary
10. Plastic carrier bags are usually made from the polymer poly(ethene)

All polymers are

A naturally occurring
B made from small molecules
C made from plants
D difficult to dispose of
11. Disposing of most plastic carrier bags can cause problems.

This is because they

A cannot be burnt
B do not rot
C cannot be reused
D are biodegradable
12. Argon is a noble gas that is used in light bulbs because it is very unreactive.

Argon is unreactive because its atom

has eight electrons in its outer shell
has a full outer shell of protons

has four electrons in its outer shell
has four protons in its outer shell

TCaAw>

13. The tungsten metal in light bulbs conducts electricity because particles move through its
structure.
These particles are

A protons
B neutrons
C electrons
D ions

M32800A 4



Speeding up reactions
Use this information to answer questions 14, 15 and 16.

Dave added marble chips to hydrochloric acid in four test tubes.

hydrochloric
° o o acid
o o o o
o o %
o o bubble of
[e] o e}
. o gas
[e] o o o
[e] [e]
: 3 ) marble
- chips
A B C D
14. In which tube is the reaction slowest?
15. Which of these would not speed up the reactions?
A warming the tubes
B using a more concentrated acid
C using the same mass of smaller marble chips
D adding water to the tubes
16. Dave wonders if he could use a catalyst in this reaction.

Which row of the table describes a catalyst and its effect?

mass of catalyst after changes the rate of
the reaction the reaction
A has decreased no
B has stayed the same yes
C has stayed the same no
D has decreased yes

M32800A 5 Turn over



Higher tier candidates start at question 17 and answer questions 17 to 40.
Questions 17 to 24 must be answered by all candidates: Foundation tier and Higher tier

Tennis rackets

Some modern tennis rackets have hollow frames made of a thermoplastic material reinforced with

carbon fibres.

The hollow in the frame is created using a core made from a low melting point alloy. When the frame
is complete this alloy is melted and poured out of the frame.

hollow
frame

(Source: Which Materials, The Institute of Materials, 1990)

17. Which row of the table describes a thermoplastic?
softened by heating cross links between chains
A yes no
B no yes
C yes yes
D no no
18. Plasticisers are sometimes added to plastics to alter their properties.
A plasticiser

TCAaws>
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increases cross links between chains
decreases cross links between chains
makes the plastic more rigid

makes the plastic more flexible



19.

20.

21.

22,

M32800A

The materials used to make many thermoplastics are obtained from crude oil.
One process involves the cracking of fractions obtained from crude oil.
Which of these is not correct?

Cracking gives products that are more useful than the fractions which are cracked
Cracking produces alkanes and alkenes

Cracking forms polymers

The molecules that are cracked are hydrocarbons

TCAawr>

Which of these describes an alloy?

a very pure form of a metal

a metal that has carbon fibres mixed with it

a metal that has another metal mixed with it

a metal which is a mixture of isotopes of the same metal

TCaw>

Aluminium is a metal often found in alloys.
Its atomic number is 13.
What is the electronic configuration of an aluminium atom?

A 3.82
B 23.8
C 2.83
D 2.10.1

Diamond and graphite are two forms of carbon.
Which row of the table is correct for diamond and graphite?

diamond graphite
A very hard conducts electricity
B conducts electricity very hard
C very hard low melting point
D conducts electricity high melting point
7 Turn over



The alkali metals all react with water.

23.

24.

Alkali metals

The balanced equation for the reaction of lithium with water is

A Li + HO —
B Li + 2H,0 -
C Li + 2H,0 -
D 2Li + 2H,O0 —

LiO
LiO,
Li(OH),

2LiOH

+
+
+
+

The reactions of all the alkali metals with water are similar.
This is because an atom of every alkali metal contains the same number of

TCAawp

electrons in the outer shell
electrons orbiting the nucleus
protons in the nucleus
neutrons in the nucleus

TOTAL FOR FOUNDATION TIER PAPER: 24 MARKS
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Foundation tier candidates do not answer any more questions after question 24.



25.

26.

27.

M32800A

Questions 25 to 40 must be answered by Higher tier candidates only.
Foundation tier candidates do not answer questions 25 to 40.

Metals

Sodium reacts with chlorine to form sodium chloride.
The balanced equation for this reaction is

A Na + CI — NaCl
B Na + Clz —> NaClz
C 2Na + ClI — Nay(Cl
D 2Na + Cl, — 2NaCl

Which row of the table shows the structure and electrical conductivity of sodium chloride?

conducts electricity when
structure
in solution molten solid
A | ionic yes yes no
B simple molecular covalent no yes no
C | giant molecular covalent yes yes no
D | ionic yes yes yes
Lead metal can be obtained from lead nitrate solution by electrolysis.
—O O—
d.c. supply
— -
N -
cathode (-) anode (+)
\
N " lead nitrate solution

During this process

TCAaw»

lead ions move to the cathode and gain electrons
lead ions move to the anode and gain electrons
lead atoms move to the cathode and lose electrons
lead atoms move to the anode and lose electrons

Turn over



28.

29.

30.

M32800A

24.0 g of titanium reacted with 71.0 g of chlorine.
What is the empirical formula of the compound formed?
(Relative atomic masses: Cl=35.5, Ti =48.0)

A TiCl,
B Ti,Cl
C TiCly
D Ti,Cl

Iron catalyses the reaction between nitrogen and hydrogen to form ammonia.
Three statements about the action of this catalyst are listed.

1 More ammonia is obtained at equilibrium when more catalyst is used.
2 The catalyst increases the rate of reaction between nitrogen and hydrogen.
3 When the reaction is complete, the mass of the catalyst has not changed.

Which of these statements are correct?

A 2 only

B 1 and 3 only
C 2 and 3 only
D 1,2 and 3

Naturally occurring nickel contains two isotopes.
70% of the atoms are nickel-58 and 30% are nickel-60.
The relative atomic mass of nickel is

A 58.6
B 59.0
C 59.4
D 59.6

10



31.

32.

M32800A

Alkenes

The structure of an ethene molecule is shown.

Which row of the table correctly describes ethene?

saturated molecule hydrocarbon
A no no
B no yes
C yes no
D yes yes

Which of these dot and cross diagrams correctly represents a molecule of ethene?

X represents an electron from a carbon atom
@ represents an electron from a hydrogen atom

H
[ ] [ ]
X X
A c » C
X °
[ J [ J
H
H
X X
[ ]
B c . C
[ J
X X
H
H
[ J [ J
° X
C c . C
° X
[ J [ ]
X [ ]
° X
D c . C
° X
X [ ]
H

11
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33.

34.
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In industry, ethene is reacted with steam to form ethanol.
CH, + H,O = C2H5OH

In this reaction 2800 tonnes of ethene produce 230 tonnes of ethanol.
Which of the following statements about this reaction are true?

1 The theoretical atom economy of the reaction is 100%.
2 The percentage yield is 5%.

(Relative formula masses: C,H4 =28, C,HsOH =46)

A 1 only

B 2 only

C both 1 and 2
D neither 1 nor 2

Ethene and propene are alkenes.
Which formula shows the structure of poly(propene)?

CH; CH; CH; H H CH;
| | | | |
C—~C C—~C C—C
| | | | .
H H |n H H |n H CH;/n
A B C
12
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Carbon
Use this information to answer questions 35 and 36.

The diagrams show the structures of three forms of carbon.

%o %5% %

RO R R
0% 2e% %o

diamond graphite buckminsterfullerene

Buckminsterfullerene was discovered whilst scientists were carrying out research into carbon-rich stars.
They fired a laser beam at graphite and produced clusters of carbon atoms.
The main cluster contained 60 carbon atoms.

3s. Which statement is true?
A Buckminsterfullerene has an unstable structure
B Buckminsterfullerene was discovered by chance
C Scientists carrying out the experiment were trying to make buckminsterfullerene
D Buckminsterfullerene can only exist in carbon-rich stars

36. Buckminsterfullerene conducts electricity.
This is because

it has a smaller structure than diamond

every carbon atom is bonded to three others leaving free electrons
every carbon atom is bonded to three others forming ions

it is made from graphite

TCaAwp
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37. Carbon combines with oxygen to form carbon dioxide.
Carbon dioxide is a gas at room temperature.
Which row of the table is correct for carbon dioxide?

type of structure strength of forces | strength of bonds
between molecules between atoms
A | simple molecular covalent strong strong
B | simple molecular covalent strong weak
C giant molecular covalent weak strong
D | simple molecular covalent weak strong

Making ammonia
Use this information to answer questions 38, 39 and 40

Ammonia is manufactured by the Haber process, using an iron catalyst.
The reaction can be represented by

Na(g) + 3Hx(g) = 2NHs(g)

The forward reaction is exothermic.

38. This reaction is described as reversible because
A a high temperature is needed to make ammonia
B the forward reaction is helped by an increase in pressure
C some ammonia formed decomposes into nitrogen and hydrogen
D the substances in the reaction are all gases

39. The yield of ammonia can be changed by increasing the temperature or increasing the pressure
on the equilibrium mixture.
Which row of the table correctly shows the effects of the changes on equilibrium yield?

increasing temperature | increasing pressure
A increases yield increases yield
B decreases yield increases yield
C increases yield decreases yield
D decreases yield decreases yield

M32800A 14



40.

These are statements about the forward reaction.

1 It is exothermic because the total energy required to break the bonds is less than
the total energy released when the new bonds are formed.
2 It 1s exothermic because using a catalyst speeds up the reaction.

Which of these statements are correct?

A 1 only

B 2 only

C both 1 and 2
D neither 1 nor 2

TOTAL FOR HIGHER TIER PAPER: 24 MARKS
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