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1.

ANSWER ALL QUESTIONS

These are the structures of six hydrocarbons.
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(a) Use the letters of the hydrocarbons to answer these questions.

(1) Give the letter of a hydrocarbon which is not an alkene. ..............................

(1)
(i1) Which two hydrocarbons are 1SOMErs? ..o
(1)
(111) Which Structure 18 Propene? ........oocvviiieiiiiiie et
(1)

(b) Hydrocarbon D forms a polymer. Give the name of this polymer and draw a diagram
to represent the structure of the polymer.

Name of POLYIMET ...

Structure of polymer

3

(Total 6 marks)
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2.

(a) Atoms contain smaller particles. Complete the table to show the relative mass and
relative charge of each particle.

Particle Relative mass Relative charge
electron
neutron 1
proton +1
)
(b) Use the Periodic Table on page 2 to name an element whose atoms
(1) contain equal numbers of protons and NEULTONS ..........ccooevivviiieieiiiiice e
(1
(i1) have the electronic configuration 2.8.4 ...
1)
(111) have N0 NCULTONS. ....ocvii i
(1

(¢) Scientists think they will soon make an element that will go directly below astatine in
the Periodic Table. Suggest how many electrons an atom of this element would have
in its outer electron shell.

(1)
(d) The diagrams show the electronic configuration of helium and of neon.
(1) What 1s the similarity in the outer electron shells of these two atoms?
(1)
(i) What effect does this similarity have on the chemical reactivity of helium and
neon?
(1)

(Total 10 marks)
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3.

Use information from the table to answer this question.

Name of metal Colour of Colour of a solution of
solid metal the metal(II) sulphate
magnesium grey colourless
zine arey colourless
increasing _
reactivity iron dark grey green
copper pink-brown blue

(a) When zinc is added to magnesium sulphate solution, no reaction occurs. Explain why.

(b) When 1ron filings are added to copper(Il) sulphate solution, a reaction takes place.

(1) Write a chemical equation for this reaction.

(2)

(1) Describe the colour changes during this reaction.
Colour change of SOId ..o
Colour change of SOIUtION ........ooiiiii e
“4)

(¢) When copper 1s added to dilute sulphuric acid, no reaction occurs. When iron is
added to dilute sulphuric acid, hydrogen gas and iron(Il) sulphate solution are formed.
What does this show about the reactivity of hydrogen compared to the reactivity of
copper and the reactivity of iron?

(Total 9 marks)
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4.,  Magnesium and fluorine react together to form magnesium fluoride.
Mg(s) + Fa(g) — MgFy(s)
(a) (1) Describe the structure of a metal such as magnesium.

@)
(i) What is meant by the term malleable?
4y
(111) Explain, i terms of its structure, why magnesium 1s malleable.
@)
(b) The atoms of fluorine in the F, molecule are joined by a covalent bond.
Describe how the atoms are held together by this bond.
2)
(¢) Give the electronic configuration of
(1) a fluorine atom
(11) a fluoride ion
2)

LeaveW
blank
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(d) Draw a diagram to show the arrangement of electrons in a magnesium ion, showing
its charge.
(2)
(e) Suggest why magnesium fluoride, MgF,, has a higher melting point than sodium
fluoride, NaF.
(2) Q8

(Total 13 marks) I
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Some reactions of calcium compounds are shown in this sequence.
Reaction 1 Reaction 2 Reaction 3
CaO eaction Ca( OH)2 eaction Ca(N 03)2 eaction CaCO;
(a) What colour do calcium compounds give in a flame test?
(D
(b) What is added to calcium oxide in Reaction 1?
(1
(¢) The chemical equation for Reaction 2 is
Ca(OH), + 2HNO; — Ca(NOs), + 2H,0
A 14.8 g sample of calcium hydroxide is neutralised by a solution of nitric acid of
concentration 1.6 mol dm.
(1) Calculate the relative formula mass of calcium hydroxide and the amount, in
moles, of calcium hydroxide in the 14.8 g sample.
(2)
vy




LeaveN
blank
(i) Calculate the minimum volume, in em?®, of this solution of nitric acid needed to
neutralise the sample of calcium hydroxide.
(3)
(111) Reaction 2 1s used to prepare 0.050 moles of calcium nitrate.
Calculate the mass of this amount of calcium nitrate.
(2)
(d) Sodium carbonate solution is used as the reagent in Reaction 3.
Write a chemical equation for the reaction and state ome observation that can be
made.
EQUATION Lot
ODSEIVATION ..o e et ettt e e e e e e e e
3) Q10
(Total 12 marks) |




A few drops of liquid bromine and a few crystals of solid iodine are placed in the bottom
of separate gas jars and the open ends covered with lids. The jars are left for some time
under the same conditions.

The diagrams show the jars just after the bromine and iodine are added, and after some
time.

bromine 1odine

—— | 7& o
liquid iodine
bromine crystals
(a) State the colour of

LQUIA DIOMINE ..ottt ea

SOLIA TOAINE oottt e e e e e e e e e e e eeeeeeaaaas

(b) The diagrams show that the particles of bromine and iodine spread out in the jars.

(1) What is the name of this process?

(i1) The iodine changes into a gas before this process occurs.
The chemical equation for this change is

L(s) — L(g)

The change involving bromine is called evaporation.
Write a chemical equation, including state symbols, for this change.

Leave )
blank

10
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(111) Describe how the movement and spacing of the particles in I>(g) is different from
that in I5(s).
MOVEMENT ...
SPACINE ittt ettt e ettt et een et e eneenneea
(c) The gases chlorine and hydrogen react together to form hydrogen chloride gas.
Hydrogen chloride gas dissolves in water to form hydrochloric acid.

Bromine reacts in a similar way to chlorine.

(i) Write a word equation for the reaction between bromine and hydrogen.

(i) Suggest the name of the acid formed when the product in (c)(i) dissolves in
water.

11




(d) The diagram shows apparatus for electrolysing lead(Il) bromide.
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(1) When the apparatus is set up as shown, electrolysis does not occur.
State what must be done before electrolysis can occur.

(ii) When electrolysis occurs, particles A, B and C move in the directions shown by
the arrows in the diagram. Identify each of these particles.

A ettt ettt s ettt
B ettt ettt
ettt ettt
)

(e) Explain why the reaction at the negative electrode is described as reduction.
................................................................................................................................... (1)

(Total 14 marks)
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Iron is extracted from iron ore in a blast furnace using three raw materials, J, K and L.

J is a black solid, K is a white solid composed mostly of calcium carbonate, and L is a
colourless mixture of gases.

(a) Give the names of these raw materials.

J ettt ettt e bt et eh kbbb st n et eeeeae e en
| LSOO ST O TSP U PO TR POUPOTTTRPTOIN
L ettt ettt eh e et es e ettt en et e e s e et et e eneearens
3)
(b) The chemical equations for three reactions that occur in the blast furnace are:
| C+0,—>CO,
II C+CO,— 2CO
III  CaCO; — CaO + CO,
(1) Explain why reaction I is important in the blast furnace.
............................................................................................................................ (1)
(i1) State the function of the product of reaction I1.
............................................................................................................................ (1)

(ii1) The function of the CaO formed in reaction III is to remove impurities in the iron
ore. Write a chemical equation to show the reaction that occurs.

(¢) Two molten substances, M and iron, collect at the bottom of the blast furnace.
Give the name of M and suggest why it floats on top of the molten iron.

14




(d) Iron has many uses.

Suggest one property of iron, different in each case, that makes it suitable for:

MAaKINg railWay [INES ........ecoieieeirieieeeercesee ettt e saeenaeneenneesneas

(Total 11 marks)
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END OF PAPER

Total 75 marks
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