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1. The diagram shows a cross-section through some layers of rock.

limestone

Not to
scale

marble

igneousrock
(large crystals) '

(a) Rocks may be classified as igneous, metamorphic or sedimentary.
What type of rock is

(1) limestone?

)
(i1) marble?
(1)
(b) (i) Explain how igneous rock is formed.
(2)
(i1) This igneous rock has formed as large crystals.
Explain why.
1)
(¢) Suggest how the marble was formed in the rock layers shown above.
“

(Total 9 marks)

Leave

blank
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N12318 3 Turn over




2. The table shows information about some metallic elements in the periodic table.

element atomic number melting point (°C)
lithium 3 180
sodium 11 98
rubidium 37 39
caesium 55 29

(a) (i) What is the name of this group of elements?

(ii) There are two elements in this group which are not listed in the table above.

One is potassium.
Use the periodic table to find the name of the other missing element.

(b) (i) Use the grid to draw a graph of melting point of the metals listed against the
atomic number.

Melting point
in’C
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(1) Use the graph to describe how the melting points of these elements change
with the atomic number.

(111) Use the periodic table to find the atomic number of potassium.
Then use the graph to suggest a value for the melting point of potassium.

ATOTNIC MUMIDET. ...t
MEING POINL. ...ttt

(iv) Suggest, in terms of the strength of the forces between the metal atoms, why
sodium has a lower melting point than lithium.

(1)
(¢) During the process of melting, heat is taken in from the surroundings.
(1) What is the name of this type of process, in which heat is taken in?
1)
(11) Explain why heat is needed to melt a substance.
(1)

(Total 13 marks)

Leave
blank

Q2
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3. The diagram shows the colours and formulae of a transition metal and two of its Leave
compounds. blank

nickel (silver-white)
Ni

nickel oxide (green) nickel chloride (green)
NiO NiCl,

(a) Nickel reacts with oxygen to form nickel oxide.
Write the balanced equation for this reaction.

(b) Nickel chloride can be formed by passing a gas over heated nickel.
Suggest the name of the gas used for this reaction.

(c) State one typical property of transition metal compounds which is shown by nickel
oxide and nickel chloride.

(0))
(d) Zinc displaces nickel from a solution of nickel chloride.
Copper does not react with nickel chloride solution.
(i) What does this information tell you about the reactivity of copper and of
zinc compared with that of nickel?
2)

N12318 6




(e) Margarine is made by reacting hydrogen gas with vegetable oil.

Nickel is used as a catalyst for this reaction.

(i) Explain what a catalyst does.

(ii) Another transition metal is used as a catalyst in the manufacture of ammonia
by the Haber process.
Give the name of this catalyst and the names of the two gases used in the
manufacture of ammonia.

(Total 12 marks)

Leave
blank

Q3

NI2318

TURN OVER FOR QUESTION 4

7 Turn over




(i) Complete the table.

4. This question is about the element sulphur and some of its compounds.

(a) Sulphur exists as two different types of atoms, X and Y.

Leave
blank

sulphur atomic mass number of | number of | number of
atom number number protons neutrons | electrons
X 16 32 16 16 16
Y 34
)

1)
(b) Sulphur atoms have six electrons in their outer shell.
They can form sulphide ions by gaining electrons.
How many electrons does each sulphur atom gain to form a sulphide ion?
Give a reason for your answer.
()

(¢) Sulphur and hydrogen combine to form a poisonous gas called hydrogen sulphide.

(i) In this compound, hydrogen and sulphur atoms are bonded together by
sharing pairs of electrons.

What is the name of this type of bonding?

(ii) Calculate the relative formula mass of hydrogen sulphide, H,S.

(Relative atomic masses: H = 1.0; S = 32)

N12318 8




(d) Hydrogen sulphide is found as an impurity in natural gas. Leave
Hydrogen sulphide reacts with oxygen to form sulphur dioxide, SO,. blank
Sulphur dioxide gas causes pollution in the atmosphere.

(1) Explain why sulphur dioxide in the atmosphere is harmful.

(ii) Suggest reasons why hydrogen sulphide is removed from natural gas before
the natural gas is used as a fuel.

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

@ | ¢

(Total 11 marks)
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5. An experiment is carried out to investigate how the rate of reaction of magnesium with
hydrochloric acid varies with temperature.

A 2 cm strip of magnesium ribbon is measured with a ruler and 50 cm’ of hydrochloric
acid is measured with a measuring cylinder.

The beaker of acid is heated to the required temperature using a Bunsen burner.
The beaker is placed on a heatproof mat and the magnesium strip added immediately.
The time taken for all of the magnesium to react is measured with a stopwatch.

~ r
.
hydrochlori — S0 0
o o :
ydrochloric —1" o0 0 o o | ___ magnesium
acid \_ =228 — i
ribbon

The results of the experiment are shown in the table.

temperature (°C) reaction time (s)
20 58
30 42
40 30
50 23

(a) (i) Use the results to describe how the rate of reaction varies with temperature.

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

N12318 10
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(1i1) The reaction is exothermic.
Explain why this affects the validity of the results.

(b) Suggest two improvements in the experimental procedure indicated above, to
improve the accuracy or validity of the results.

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

(c) The magnesium is in the form of a flat strip.
Predict and explain the effect on the rate of reaction, if any, of cutting the 2 cm
magnesium strip into smaller pieces.

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

(Total 12 marks)

Leave
blank
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6.

A hydrogen chloride molecule, HCI, is covalent.

(a) (i) Draw a dot and cross diagram of one molecule of hydrogen chloride.

N12318

Show the outer electrons only.

(ii) Explain why liquid hydrogen chloride has a low boiling point.

12

@

Leave
blank




(b) When dissolved in water, hydrogen chloride forms hydrogen ions (H™) and
chloride ions (CI).

(i) Draw a diagram of a chloride ion, showing the outer electrons only.

(1

(11) Electrolysis of this solution produces hydrogen.
Write the equation showing the formation of hydrogen from hydrogen ions.

(¢) Hydrochloric acid is an aqueous solution of hydrogen chloride. Strontium metal,
Sr, reacts vigorously with dilute hydrochloric acid to form strontium chloride, SrCl,,
and hydrogen.

What information does this reaction give about the position of strontium in the
reactivity series? Explain your answer.

(Total 8 marks)

Leave
blank

Q6
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7. (a) In industry, chlorine can be manufactured from sodium chloride.
Describe this process, starting from solid sodium chloride.

(b) Chlorine is toxic.

(i) Explain why it is used in the purification of water.

(i1) Suggest why it is safe to drink this purified water, even though a toxic
substance has been added.

(c) Phosphorus reacts with chlorine to form phosphorus trichloride, PCI;.
The equation for the reaction is

2P + 3Cl, —> 2PCl,

Calculate the maximum mass of phosphorus trichloride that can be made from
0.93 g of phosphorus.
(Relative atomic masses: P =31; Cl=35.5)

N12318 14
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(d)

(e)

Phosphorus forms two chlorides which can exist as gases in equilibrium.

PCli(g) + Cl(g) == PCly(g)
The formation of phosphorus pentachloride (PCl;) in this way is exothermic.

State the effect on the amount of phosphorus pentachloride present at
equilibrium if

(1) the temperature 1S INCTEASEM. .. ...everieeeeieeeieieceeee e,
1)

(1) the Pressure is MNCTEASEd. . ..veuvruereriteeieieeeeee e,
1)

(111) a catalyst 1S Added.......ceovirrieieie e,
(1)

Carbon can form a chloride.

0.36 g of carbon is present in 4.62 g of carbon chloride.

Calculate the empirical formula of this chloride.

(Relative atomic masses: C = 12; Cl = 35.5)
“

(Total 16 marks)

Leave
blank
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8. Petrol is a mixture of hydrocarbons.
The structure of a molecule of one hydrocarbon is:

HHHHHHHH
I I R
H—C—C—C—C—C—C—-C—C—H
L O R R R
H HHHHHHH

(a) (i) What is the formula of this molecule?

(iii) The formula of another alkane is C¢H .
Write the balanced equation, including state symbols, for the complete
combustion of this compound.

Q)
(b) The molecule below is chloroethene.
H H
N/
Cc=C
VAN
H C1
Explain how chloroethene polymerises (forms a polymer).
(2)

(Total 9 marks)

Leave

blank

Q8
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