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1. The diagram below shows one of the plates under the Pacific Ocean. It is always moving, very blank

slowly, towards and under the South American land mass.

South
America
crust trench \
mid-ocean ridge sea level \
magma plate
rises \

(a) On the diagram write:

(1) S where molten rock is solidifying;

(1)
(ii) M where solid rock is melting.
(1)
(h) Sedimentary rock forms on top of the plate.
Describe how sedimentary rock is formed.
(3)

(Total 5 marks)

QUESTION 1
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2.

M4324

Calcium carbonate reacts with dilute hydrochloric acid.
During the reaction carbon dioxide and water are formed.

(a) (1) Write the word equation for this reaction.

QUESTION 2 CONTINUES ON NEXT PAGE

............

[Turn over
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(b) Some students investigated the rate of reaction of lumps of calcium carbonate with blank

hydrochloric acid.
They carried out the reaction in a flask on a top pan balance as shown below.

cotton wool plug

dilute

hydrochloric acid )
calcium
carbonate

top-pan

balance

The students recorded the mass at known times after the start. Their results are shown on the
graph.

240

239

238 |\

Mass reading N
on balance

235

234

233

232

Time in minutes
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(©)

(d)

(i) How does the mass of the reaction mixture change during the reaction?

(1
(i1) Explain why this change in mass takes place.

(2)
(iii) Use the graph to find the reading on the balance at the end of this reaction.

1

The experiment was repeated using the same masses of acid and calcium carbonate as in the
first experiment but using powdered calcium carbonate instead of lumps.
How did the rate of reaction change when powder was used instead of lumps?

acid.

Leave
blank

(Total 13 marks)
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3. The flow chart gives an outline of the extraction of aluminium.

aluminium ore — aluminium oxide e

aluminium

(a) (i) Name the aluminium ore used.

(h) The word equation for the extraction of aluminium is:

M4324

aluminium oxide —— aluminium + oxygen
The reaction is endothermic.

(i) Explain what is meant by endothermic.

Leave
blank



(¢) Aluminium oxide contains aluminium ions (AI’").
The atomic number of aluminium is 13.
The mass number of aluminium is 27.

(1) Complete the table to show the number of protons, neutrons and electrons in an
aluminium atom (Al) and an aluminium ion (A*").

Formula of Number of Number of Number of
particle protons neutrons electrons

Al

APY
(4)

(i) Name the type of bonding present in aluminium oxide.

(1)

(ii1) State ONE physical property you would expect aluminium oxide to have.
(D

Leave
blank

(Total 10 marks)
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4. This question is about alkali metals and their compounds.

(a) An alkali metal (X) reacts violently with water. A gas (Y) and a solution (Z) are formed
during this reaction. A lilac-coloured flame is seen.

(i) Name the substances X, Y and Z.

alkali metal X o e

gas Y
SOIULION Zi oot e e e e
3)
(ii) State what you SEE when Universal indicator is added to solution 7.
Give a reason for your answer.
(2)

(b) Glauber’s salt is a naturally occurring form of sodium sulphate. On heating, Glauber’s salt
loses water to form pure sodium sulphate. In an experiment, 20.0 g of Glauber’s salt gives
8.8 g of pure, dry sodium sulphate when heated.

(i) What mass of water is lost?

(1)
(i) Calculate the percentage of water present in Glauber’s salt.
(1)
(iii) Give the names of the acid and the alkali which react together to produce sodium
sulphate.
ACIA .
ATKAlL . o
(2)
M4324 i0
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(c) Find lithium (atomic number 3) in the periodic table.

(i) Name a non-metal in the same period as lithium.

(D
(i) Name another metal in the same period as lithium.
(1)
(d) (i) Draw a diagram to show the arrangement of electrons in a lithium atom.
(1)

(i1) What is similar about the arrangement of electrons in the atoms of all the alkali metals?

Leave
blank

(Total 14 marks)
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5. The diagram shows a simplified fractionating tower. Some of the products which may be obtained
when crude oil is fractionally distilled are labelled. ‘

(a)

(b)

M4324

— % gas
> A
:—-—» kerosene
——> light fuel oil

— heavy fuel oil
vapour of crude oil —»

B

Give the names of fractions A and B and state a use for each.

Fraction A . . o o o e e

UUSE

Fraction B . . . . e e

=
4)
When completely burned in excess air, all the fractions form the same two compounds.
Give the formulae of these two compounds.
.............................. and ...
(2)

Leave
blank
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(¢) When fractions from crude oil are cracked, ethane and ethene can be formed. blanlk

Draw the structural formulae of ethane and ethene. Show all the bonds.

ethane

ethene

(4)
(d) Methane is the simplest alkane.

Draw a dot and cross diagram to show how outer electrons are used to form bonds in 2
molecule of methane, CH,.

(3)

(Total 13 marks)

QUESTION 5
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h. There are four main steps in the manufacture of the fertiliser ammonium nitrate.

(a)

(c)

(d)

1. The reaction of methane with steam to produce hydrogen.

2. The reaction of hydrogen and nitrogen to produce ammonia.

3. The oxidation of ammonia to produce nitric acid.

4. The reaction of ammonia with nitric acid to produce ammonium nitrate.

Balance the equation for the reaction of methane with steam.

..... CHy, + ....H,0 — .....H, + .....CO,

(1)
(i) Suggest the source of nitrogen for step 2.

(1)
(i) Write the balanced equation, including state symbols, for the reaction in step 2.

3)
(1)  What type of reaction is taking place in step 47

(1)
(i1) What is the formula of ammonium nitrate?

(1)
The fertiliser ammonium nitrate is very soluble in water.
Describe the advantages and disadvantages of this.

4)

(Total 11 marks)

Leave
blank
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7. (a) Magnesium is a reactive metal. blank

(i) State TWO metals which can be displaced from solutions of their salts by magnesium.

(1
(b) Magnesium is obtained industrially by electrolysing molten magnesium chloride.
Magnesium is formed at the cathode and chlorine at the anode.
(i) The half equation for the formation of chlorine at the anode is
2CIT — Cly + 2e~
Explain why this reaction is classified as oxidation.
(D
(it) Write the half equation for the formation of magnesium at the cathode.
(2)

(Total 6 marks)

QUESTION 7

TURN OVER FOR QUESTION 8
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8. lodine is a grey solid which sublimes to a purple gas above 110°C, blanik

Hydrogen iodide is a colourless gas at room temperature.

Hydrogen iodide can be converted into iodine by two methods.

(a¢) Method 1 Dissolve the hydrogen iodide gas in water and bubble chlorine gas
through the solution.

Hydrogen iodide solution contains iodide ions.

Write a balanced equation for the reaction of chlorine molecules with iodide ions.

(b) Method 2 Heat the hydrogen iodide gas in a sealed tube.
Hydrogen iodide decomposes in an endothermic reaction.

2HI(g) = Ha(g) + L(g)

The reaction is reversible.
At a temperature of 440 °C, an equilibrium is reached in which
22% of the hydrogen iodide has decomposed.

(i) What would you SEE if hydrogen iodide was heated to 440°C and allowed to reach
equilibrium?

(i) What effect, if any, would heating to a higher temperature have on the colour in the tube?
Explain your answer.

(iii) What effect, if any, would increasing the pressure have on the composition of the mixture
at equilibrium?

M4324 16




Leave
(iv) Calculate the maximum mass of iodine which can be formed by complete decomposition bilank
of 6.40 g of hydrogen iodide.
Give your answer to 3 significant figures.
(Relative atomic masses: H=1; I = 127)
2)
(Total 10 marks)
QUESTION 8
TURN OVER FOR QUESTION 9
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9. The table shows some properties of diamond and graphite. blank
Diamond Graphite
colourless, transparent crystals black shiny solid

hardest natural substance known | flakes easily

non-conductor of electricity conductor of electricity

(a) Why might you expect diamond and graphite to have the same properties?

(1)

(b) Explain why diamond and graphite do not have the same properties.
(2)

(¢) Explain why diamond does not conduct electricity but graphite does.
(2)

(d) Write a balanced equation, including state symbols, for the reaction which occurs when
graphite burns in excess air.

(Total 8 marks)
TOTAL MARKS 90

QUESTION 9

END
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