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1 The diagram shows models of various structures,

oOoO o O
o8 °6
oo 0% OO @)
A B C

20
v

&
O E

(@) Which three of the structures A to F represent elements? Give a reason for your answer.

structures
reason [2]
(b) Which one of the structures A to F represents a gas containing single atoms?
(1]
(c) (i) Which one of the structures A to F represents a gas containing diatomic molecules?
(ii) State the name of a gas which has diatomic molecules.
................................................................................................................................... [2]
(d) (i) Which one of the structures A to F represents graphite?
(ii) State one use of graphite.
(2]
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(e) Structure D represents a compound.

(i) State what is meant by the term compound.

(ii) Which one of the following substances is structure E most likely to represent?

Put a ring around the correct answer.

ammonia hydrogen chloride methane water [2]
(f) Hydrogen chloride is a compound.

(i) Draw a diagram to show how the electrons are arranged in a molecule of hydrogen
chloride.

Show only the outer electrons.

show hydrogen electrons as e
show chlorine electrons as x

(ifi) Hydrogen chloride dissolves in water to form an acidic solution (hydrochloric acid).
Describe how you would use litmus paper to show that this solution is acidic.

(iv) Which one of the following values is most likely to represent the pH of a dilute
solution of hydrochloric acid?

Put a ring around the correct answer.

pH 2 pH7 pH10 pH14 (1]
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(v)

(vi)
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4

Complete the following equation for the reaction of hydrochloric acid with
magnesium.

Mg(s) + HCI(aq) —  MgClh(ag) +  Ha(g) [1]
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2 Two of the stages in water purification are filtration and chlorination.
The diagram below shows a filter tank.

impure water in

stones

sand

———» water out

(@) Explain how this filter helps purify the water.

(b) (i) Why is chlorine added during water purification?

(ii) After chlorination, the water is acidic. A small amount of slaked lime is added to the
acidic water. Explain why slaked lime is added.

(iv) State one other use of slaked lime.
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(c) (i) State the boiling point of pure water.

................................................................................................................................... [2]
(ii) Describe a chemical test for water.

test [1]
result [1]

(iii) State one use of water in the home
(1]

(d) The diagram shows the arrangement of particles in the three different states of water.

O O

. %o@

A B C

Which of these diagrams, A, B or C, shows water in a solid state?

(e) Steam reacts with ethene in the presence of a catalyst. Complete the word equation for
this reaction.

ethene + steam - [1]

(f) Potassium reacts violently with water. Complete the word equation for this reaction.

potassium + water - +
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3  When lumps of calcium carbonate react with hydrochloric acid, carbon dioxide gas is
released.

CaCOs(s) + 2HCHaq) —  CaChlag) + COxg) +  H0()

(a) Describe a practical method for investigating this reaction, which would enable you to
calculate the rate of reaction.

(b) What effect will the following have on the rate of the reaction?

(i) increasing the temperature

(c) Describe a test for calcium ions.

result

test
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(d) Calcium can be obtained by the electrolysis of molten calcium chloride. >

(i) Suggest why calcium must be extracted by electrolysis rather than by reduction
with carbon.

(ii) Draw the electronic structure of an atom of calcium.

[2]
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4 Organic substances have many uses.

(a) Match the substances in the boxes on the left with the descriptions in the boxes on the

right. The first one has been done for you.

methane

ethanol

ethene

bitumen

(b) Which one of the following would be least likely to be obtained from the fractional

liquid used as a solvent

used for making roads

gas used as a fuel

gas used in making
polymers

distillation of petroleum? Put a ring around the correct answer.

bitumen

© UCLES 2004

ethane

ethanol methane
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(c) Some reactions of organic compounds are shown below.

A n CH,=CH, —» — CH,—CH,——,

B Cs;Hg + 50, — 3CO, + 4H,0

Cc CeH1206 — 2CO, + 2C,H;0OH
glucose

D CgHys —» C¢Hyy + CoH,

(i) Which one of the reactions, A, B, C or D, shows fermentation?

................................................................................................................................... [4]
(d) The hydrocarbon CgHygis an alkane.
(i) What is meant by the term hydrocarbon?
(ii) Explain why this hydrocarbon is an alkane.
(2]
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5 Look at the list of five elements below.
argon
bromine
chlorine
iodine
potassium

(a) Put these five elements in order of increasing proton number.

(1]

(b) Put these five elements in order of increasing relative atomic mass.

(1]

(c) The orders of proton number and relative atomic mass for these five elements are
different. Which one of the following is the most likely explanation for this?

Tick one box.

The proton number of a particular element may vary.

The presence of neutrons.

The atoms easily gain or lose electrons.

The number of protons must always equal the number of

neutrons.
[1]
(d) Which of the five elements in the list are in the same group of the Periodic Table?
[1]
(e) (i) From the list, choose one element which has one electron in its outer shell.
................................................................................................................................... (1]
(ii) From the list, choose one element which has a full outer shell of electrons.
(1]
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(f) Which two of the following statements about argon are correct?

Tick two boxes.

Argon is a noble gas.

Argon reacts readily with potassium.

Argon is used to fill weather balloons.

Argon is used in light bulbs.

[2]

(g) Potassium chloride can be made by reacting potassium with chlorine. The bonding in
potassium chloride is ionic.

What does this information tell you about

(i) the boiling point of potassium chloride,

(h) Describe the change in the electronic structure of potassium and chlorine atoms when
they combine to make potassium chloride.

change in potassium atom

change in chlorine atom

(2]
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6 Iron is extracted from its ore in a blast furnace using carbon (coke) as a reducing agent and
as a source of heat.

(@) The coke burns in hot air. The equation for this reaction is

2C(s) +  0(9) —  2CO(g)

State the name of the gas produced in this reaction.

(1]

(b) Near the top of the blast furnace, the iron(IIT) oxide in the iron ore gets reduced to iron.

Fe,0ss) +  3CO(g) - 2Fe() + 3C04(9)

Use the equation to explain why the change of iron(Ill) oxide to iron is a reduction
reaction.

(1]

(c) Inthe hottest regions of the furnace, iron(I1I) oxide is reduced by carbon.
Complete the equation for this reaction.

Fe O5(s) + C(s) - Fe(l) + 3CO(g) [2]
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(d) The iron from the blast furnace contains up to 10% by mass of impurities. The main
impurities are carbon, silicon and phosphorus. The diagram below shows one method
of making steel from iron.

oxygen and powdered
basic oxides

:

slag forming

molten iron from
blast furnace

A mixture of oxygen and basic oxides is blown onto the surface of the molten iron.

(i)

(v)

© UCLES 2004

What is the purpose of blowing oxygen onto the molten iron?

A large amount of energy is released in the process of steelmaking.
What name is given to chemical reactions which release energy?

The basic oxides react with the impurities in the iron and form a slag. What
information in the diagram suggests that the slag is less dense than the molten
iron?

................................................................................................................................... (1]
Which one of the following is a basic oxide?
Put a ring around the correct answer.
calcium oxide carbon dioxide sulphur dioxide water [1]
Why is steel rather than iron used for constructing buildings and bridges?

(1]
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(e) Special steels contain added elements such as vanadium, chromium, cobalt or nickel.
These are all transition metals.

State three properties of transition metals which are not shown by non-transition
metals.

(f) What is the name given to metals which are mixtures of more than one metal?

(1]
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