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1. (a) Name the starting materials used in the manufacture of ammonia.

(b) The industrial process for the manufacture of ammonia uses a catalyst of iron.

(1) What is a catalyst?

(1) Why does the same mass of a catalyst work better when it is in the form of thin
wires rather than in large lumps?

(c) An NPK fertiliser is a mixture of chemicals containing elements represented by the
symbols N, P and K.

Complete the following table.

Formula of a compound
Symbol Name of element containing this element
N Nitrogen NH4NO;
P P,05
K Potassium
(2)
(d) The chemical formula NH4NO; represents the compound ammonium nitrate.
(i) How many atoms of nitrogen are shown in the formula for ammonium nitrate?
ey
(i1) What is the relative formula mass of ammonium nitrate?
(O))

(Total 8 marks)

Leave
blank

Q1
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2. In an experiment a small crystal of potassium manganate(VII) (potassium permanganate) Leave
was placed at the bottom of a beaker of cold water. After a short time the colour of the crystal blank
began to spread through the water.

— 7 .S
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(a) Name the process by which the potassium and manganate(VII) ions move through the
water.

(b) In what way would the outcome of the experiment be different, if at all, if warm water
was used in place of cold water?

(c) Explain your answer to part (b) in terms of movement of particles.

(d) The dot (e) below represents a single manganate(VII) ion. Draw lines from it to show
the typical movement of the ion in water.

@ | Q@

(Total 6 marks)
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3. (a) Draw a dot-and-cross diagram (representing outer electrons only) to show the type of | Leave
bonding present in methane (CHy). blank

0y

(b) When methane is burnt in a good supply of air it produces only water and carbon
dioxide.

(1) Write a word equation for this reaction.

ey
(i1) Under what conditions would carbon monoxide gas also be produced?
ey
(ii1)) Why is it dangerous for methane gas to produce carbon monoxide?
m [ ¥

(Total 4 marks)
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4.

88

(a) The diagram shows the arrangement of particles in an atom of the element lithium.

. \ \
\
s N \
/ / N\ Y
/ / \
/ / \
/ / \
/ \
! 1

P @ Particle A
‘ @ (O Particle B

(O Particle C

(1) Identify the particles A, B and C.

PartiCle A ..ottt sttt et aeeees
PartiCle B ..ot
PartiCle € ..ot ettt ettt et et ens
3

(i1)) What is the mass number of the atom in the diagram?
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(b) Sodium chloride solution is used to manufacture chlorine, hydrogen and sodium
hydroxide.

(1) This manufacturing process uses

A combustion
B cracking

C electrolysis
D neutralisation

Write the correct answer (A, B, C or D) in the box.

1)
(i1)) Which product is used in water purification?
A chlorine
B hydrogen
C sodium hydroxide
Write the correct answer (A, B or C) in the box.
¢y

(c) The table shows the number of protons, neutrons and electrons in a chlorine atom.

(i) Complete the table to show the number of these particles in the chloride ion, CI,
formed from this atom.

Chlorine atom (Cl) Chloride ion (CI")
Number of protons L7 e
Number of neutrons I8
Number of electrons L7
3
(i1)) What is the arrangement of electrons in a chlorine atom?
1)
(111) What is the arrangement of electrons in a chloride ion?
1)

(Total 12 marks)

Leave

blank

Q4
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5. The table below gives information about the main fractions obtained from crude oil.

Boiling range | Number of carbon atoms
Fraction in °C in each molecule

Gas —40 to 40 lto4

Petrol 40 to 100 4108

Naphtha 100 to 160 6to 10
Kerosene 160 to 250 10 to 16
Diesel oil 250 to 300 16 to 20
Fuel oil 300 to 350 20 to 25

(a) State and explain the pattern shown between the boiling range of the fractions and the
number of carbon atoms in each molecule.

(b) Fuel oil is cracked to form more useful products such as petrol and naphtha. Cracking
produces a mixture of saturated and unsaturated hydrocarbons.

(1) Describe how cracking is carried out.
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(c) Propene (C;Hg) can be obtained by cracking alkanes.

(1) Draw the structure of a molecule of propene showing all the bonds.

2

(i1)) One molecule of the alkane decane (C;oH,,) was cracked to give two molecules of
propene and one molecule of an alkane.

Write the balanced equation for this reaction.

(2)
ropene is used to make poly(propene).
d P i d ke pol
(1) What feature of a propene molecule enables it to form poly(propene)?
1)
(i1) Draw the structure of the repeating unit in poly(propene).
(2)

(ii1) Poly(ethene) is used to make many types of bottle.

Suggest why the more expensive poly(propene) is used to make bottles for fizzy
drinks.

(Total 14 marks)

Leave
blank

Q5
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6. The table gives information about three chlorides.

Name Formula
aluminium chloride AlCI,
calcium chloride CaCl,
copper chloride CuCl,

(a) Only one of the chloride solutions is coloured.

(1) Which chloride solution is coloured?

ey

(i) Use the periodic table to explain why you would expect this chloride solution to be
coloured.

1)

(b) Magnesium reacts with two of the chloride solutions in the table to precipitate a metal.
One reaction is with copper chloride solution. The equation for this reaction is

Mg(s) + CuCly(aq) —> MgCly(aq) + Cu(s)

(1) Name the other chloride solution which reacts to precipitate a metal. Write a
balanced equation, including state symbols, for its reaction with magnesium.

(i1) Explain why magnesium is said to be oxidised when it reacts with these two
chloride solutions.

(Total 9 marks)

Leave
blank

Qo6
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7. The concentration of a solution of sodium hydroxide was found by titrating the solution with Leave
0.200 mol dm™* sulphuric acid. blank
25.0cm’® of the sodium hydroxide solution required 31.5 cm® of the sulphuric acid for
complete reaction.

(a) (1) Explain why Universal indicator is not a suitable indicator for use in titrations.

1)
(i1)) Name a suitable indicator for this titration.
(ii1) State the colour of the indicator in (a)(ii).
at the start of the titration ..........c.coveeiieienienieeeee e
at the end of the titration ...........cocevieiiiiiniiiiiee e
(2)

(b) Write an equation, including state symbols, for the reaction that occurs during the
titration.

3
(¢) Sodium hydroxide solution is used to test for copper(Il) ions in solution.
(1) Describe what you would see in this test.
1)
(i) Write the ionic equation for this reaction.
@ | Y

(Total 10 marks)
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8. The following diagrams show what happens when an electric current was passed through
lead bromide (PbBr;). In diagram A the lead bromide is solid while in diagram B it is
molten.

[F- [--
®) e

A B

(a) (1) What difference do you observe between diagrams A and B?

(i) Which of the following is the best explanation for your observation? Draw a ring
around the letter of your answer.

A Lead bromide only contains ions when it is molten
Solid lead bromide is a covalent compound

B
C When lead bromide is molten the ions can move about
D

Metals like lead are good conductors of electricity

(0))

(b) What is the name of the process that occurs in diagram B?
(O))

(c) Complete the table showing what happens at the electrodes in diagram B.

Electrode | Name of product Equation for reaction
positive Lead Pb? + e — Pb
NEGAtiVE | covveveveverirereeenne, 2Br —2e" — Bn,

(2)

(Total S marks)

Leave
blank

Q8
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9. (a) Phosphorus reacts with chlorine to form phosphorus trichloride, PCl;. Leave
The equation for the reaction is blank

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)

(b) Phosphorus forms two chlorides which can exist as gases in equilibrium.
PCl3(g) + Clx(g) = PCls(g)
The formation of phosphorus pentachloride (PCls) in this way is exothermic.

State, with a reason, the effect on the amount of phosphorus pentachloride present at
equilibrium if

(1) the temperature is increased

(11) the Pressure iS MNCIEASEA .......cccvieruieriieriieeieeiie ettt ettt et este et e s beeseresbeesaee e
<] i 1< A USSR

D572 ) 0

(c) 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; C1=35.5)

Q9

(Total 11 marks)
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10. The element bromine exists as a mixture of two isotopes.

(a) (i) Complete the table to show the number of protons and neutrons in the nuclei of the
two isotopes of bromine.

Atomic number | Mass number Number of Number of
of isotope of isotope protons neutrons

35 79 | e |,

35 8L | e | e,
(2)

(i) The relative atomic mass of bromine is 80.
Deduce the percentage abundance of the two isotopes in bromine.

1)

(b) Bromine is extracted by blowing chlorine gas through sea water which contains bromide
ions.

(1) Write an ionic equation for this reaction.
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(c¢) Bromine is reduced when it reacts with iodide ions. Leave

blank
Bry(aq) + 2I'(aq) — 2Br (aq) + Ix(aq)
(i) Name one compound containing I” ions, which would be suitable for this reaction.
1)
(i1) State one change you would see as this reaction takes place.
ey
(i11) Explain why bromine is said to be reduced in this reaction.
1)
(iv) Complete the half equation to show the iodide ions being oxidised.
.................. I > Lt e, Q10
(2)

(Total 11 marks)

TOTAL FOR PAPER: 90 MARKS
END
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