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SECTION A

1. Look at the Periodic Table on page 2.

(a) How many elements are there in Period 2?

1)
(b) How many noble gases are there?

1)
(c) Give the symbol of the element whose atoms each contain 14 protons

1)
(d) Give the symbol of the element that has a relative atomic mass of 14.

1)

(Total 5 marks) 7
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2. Use words from the box to complete the sentences.
Each word may be used once, more than once or not at all.
allotropes carbon compounds electrons
elements hydrogen neutrons protons
(a) Atoms of the same element always contain the same number of
1)
(b) Isotopes are atoms of the same element which contain different numbers of
(O))
(c) Substances containing only one type of atom are ...........ccccecevvereeneriieneenenieneeeen
(O))
(d) Substances whose molecules contain more than one element are
1)
(e) The negatively-charged particles in an atom are ...........ccceecveeeciieeniieeenieeeniee e
1)
(f) In the definition of relative atomic mass, the mass of an atom is compared to the mass
OF AN O OF ...ttt st
1 Q2
(Total 6 marks) 7
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3. The method used to separate the substances in a mixture depends on the properties of the
substances in the mixture.

For each of the following, name a suitable method for obtaining

(a) water from potassium chloride solution

1)
(b) potassium chloride from potassium chloride solution

1)
(c) water from a mixture of calcium carbonate and water

1)
(d) ared food dye from a mixture of coloured food dyes

1)

(Total 5 marks) 7
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4. The Group 1 elements all react with water to form hydrogen and an alkaline solution. In
the following equation, the letter M represents one of the Group 1 elements.
2M(......) + 2H,0(......) —»> 2MOH(......) + Hy(......)
(a) Complete the equation using the correct state symbols (aq, g, L, s).
Each state symbol may be used once, more than once or not at all.
(2)
(b) Describe two observations you would make when a small piece of sodium is added
to a trough of water.
L ettt bttt h bttt e h e e bt eat e bt et e eat e bt et e eatenaeenneas
2 ettt te et e —eetet e et e eatet e e teea e e bt e teea e e bt et e enteteeateeste st entenseenteentenneenteas
(2)
(¢) Name a Group 1 element that reacts less vigorously with water than sodium does.
1)
(d) Describe a test to show that the solution formed is alkaline.
TSt ettt et ettt e st e s e eas
RESUIL .ottt sttt sttt et sttt et sae b
2) Q4
(Total 7 marks) 7
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5. A student left a piece of iron in the open air for one week. At the end of the week, he
noticed a colour change which showed that rust had formed on the iron.
(a) What colour shows that rust had formed?
1)
(b) Name the two substances needed for iron to rust.
L ettt bt ettt et e a e et e enaeeae e bt et e ene et e enteeseenteeneenneenneas
2 ettt et h ettt e bt et e bt e b e et e e h e e bt et e e bt e besate e bt e be et eebeetesate bt enteas
(2)
(c) What is the chemical name of rust?
1)
(d) What type of reaction does the iron undergo when it rusts?
Put a cross (X)) in the correct box.
combustion ]
decomposition L]
oxidation L]
reduction L]
1)
() Rust does not form on iron that is coated with zinc. Name this method of rust
prevention.
1)
(f) State one other way to prevent iron from rusting.
1 Qs
(Total 7 marks) 7
J
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6. A student adds a solution to solid samples of two different sodium compounds.
The equations for the reactions occurring are:
Reaction 1 Na,CO; + 2HCl] — 2NaCl + H,O0 + CO,
Reaction 2 Na,SO; + 2HCl — 2NaCl + H,O + SO,
(a) Name the solution she adds to each sample.
................................................................................................................................... (1)
(b) Describe one observation the student could make in Reaction 1.
................................................................................................................................... (1)
(c) Describe a test for the carbon dioxide that forms in Reaction 1.
ST ettt sttt ettt e st eeareeeas
RESUIL .ttt sttt sttt ettt ettt sae et
(2)
(d) The sulphur dioxide formed in Reaction 2 turns damp blue litmus paper to red.
Explain why this colour change does not prove that the gas is sulphur dioxide.
................................................................................................................................... (1)
(e) The sulphur dioxide formed in Reaction 2 combines with water in the atmosphere to
form an acid.
Write a word equation for the formation of this acid.
................................................................................................................................... (1)
J
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(f) In the atmosphere the reaction in part (e) contributes to acid rain.
Describe two effects of acid rain on the environment.
L ettt bbbttt ettt et b e eas
2 e bttt b e e a e bt et et a et reshe st ene e
2 Q6

(Total 8 marks) 7
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. The alkanes are a homologous series of saturated hydrocarbons.

The displayed formula of the first member of this series is

(a) Draw the displayed formula of the second member of this series.

(b) Give the molecular formula of the alkane with three carbon atoms.

(c) Draw a ring round the general formula for alkanes.

Can +3 CnHZn +2 CnH3n C111_I4n

(d) Which one of the following is a characteristic of all homologous series?

Put a cross (X)) in the correct box.

all are gases at room temperature L]
same empirical formula L]
similar chemical properties. L]

Oy

()

0y

Leave )
blank
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(e) Explain why alkanes are described as hydrocarbons.

(Total 7 marks)
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J/

H 2 91 21 A 011 20

11

Turn over



8. The diagram shows a blast furnace used to extract iron from its ore.
The name of one of the raw materials is shown.

hot air

(a) Complete the labelling of the diagram using the names or formulae
substances.

of the

©))

Leave\
blank
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(b) The word equations for two reactions occurring in the blast furnace are:
Reaction 1 carbon + oxygen — carbon dioxide
Reaction 2 carbon dioxide + carbon — carbon monoxide
(i) Which of these reactions (1 or 2) produces a high temperature in the blast
furnace?
1)
(i1) State, with a reason, which substance in Reaction 2 undergoes reduction.
SUDSTANCE ...ttt sttt sttt sttt
REASON <.ttt et
(2)
(¢) Why is it important that carbon monoxide is not released into the atmosphere?
1)
(d) Why is aluminium not extracted from its ore using a blast furnace?
1) Q8
(Total 10 marks) jr
TOTAL FOR SECTION A: 55 MARKS
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SECTION B

These are the structures of six hydrocarbons.

u H H H H H
A Neld g By c|: \c/
T NN N
N /N
H H H H
i
H /C|\ H S
N H / Cc=C
C C b X
/N /N H H
H H H H
H H H H H
E \C/ H F H é (|: c| H
/' Noe” DR
H CZC\ H H
q H H—(lj—H
H

(a) Use the letters of the hydrocarbons to answer these questions.

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

1)
(i1)) Which two hydrocarbons are iSOMErS? ..........c.eecveeruveeeiieniieeiieenieeeeesiee e eseee e enne
@
(111) Which Structure 1S PrOPEeNE? .......cc.coveriirieriienieeieneenie ettt sttt saeenaeens
1)

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

B 40 TS 7] 7411 ) SRR

Structure of polymer

(©))

(Total 6 marks)
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10. (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 NEULIONS ..........ccccveeeiiiieeiiieeniiieeriee e
(O))
(i) have the electronic configuration 2.8.4 .........cccccciiviiiiiiiriiienieeiieeeeeceee e
1)
(111) RAVE N0 NEULTOMS. ...eiiiiiiiiiiieiieee ettt sttt sttt e
1)
(c) 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 is the similarity in the outer electron shells of these two atoms?
1)
(11)) What effect does this similarity have on the chemical reactivity of helium and
neon?
(1 | Q10
(Total 10 marks)
J
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11. Use information from the table to answer this question.
Name of metal Colour of Colour of a solution of
solid metal the metal(Il) sulphate
magnesium grey colourless
zine grey colourless
increasing _
reactivity iron dark grey green
copper pink-brown blue
(a) When zinc 1s added to magnesium sulphate solution, no reaction occurs. Explain why.
1)
(b) When iron filings are added to copper(Il) sulphate solution, a reaction takes place.
(1) Write a chemical equation for this reaction.
(2)
(i1) Describe the colour changes during this reaction.
Colour change of SOl ......c.eiiiiiieeiiceeee e e e
Colour change of SOIULION ......cocuiiiiiiiiiiciieie et
“)
(c) When copper is added to dilute sulphuric acid, no reaction occurs. When iron is
added to dilute sulphuric acid, hydrogen gas and iron(II) sulphate solution are formed.
What does this show about the reactivity of hydrogen compared to the reactivity of
copper and the reactivity of iron?
2) Q1

(Total 9 marks)
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12. Magnesium sulphate and hydrogen are formed when magnesium reacts with dilute
sulphuric acid.

(a) The AH value for this reaction is negative.

(1) What does AH represent?

(b) Hydrogen gas burns in oxygen to produce a colourless liquid. Name this colourless
liquid.

(¢) Magnesium sulphate can be prepared in a laboratory using the reaction between
magnesium carbonate and dilute sulphuric acid.

MgCO;(s) + HpSO4(aq) — MgSOs(aq) + H,O() + COx(g)
Describe how you would make magnesium sulphate crystals using this reaction.

(Total 9 marks)
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13. Hydrogen chloride, HCI, is a covalent compound. It is a colourless gas and is soluble in
a number of solvents.

(a) (i) Draw a dot and cross diagram to show the covalent bonding in a molecule of
hydrogen chloride. Show outer electrons only.

2

(i1)) Hydrogen chloride has a low boiling point. Put a cross (X)) in the correct box to
show the reason for this.

The covalent bonds are strong

L]
The covalent bonds are weak L]
There are weak forces between the ions L]

L]

There are weak forces between the molecules

0y

(b) (1) Hydrochloric acid is a solution of hydrogen chloride in water. Give the formula
of the species that makes the solution acidic.

(i1) Explain why there is no colour change when universal indicator paper is added
to a solution of hydrogen chloride in methylbenzene.

Leave )
blank
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(¢) (i) When concentrated hydrochloric acid is added to solid potassium manganate(VII),
chlorine gas is given off. Describe what is seen if a piece of damp universal
indicator paper is held in the gas.
(2)
(i) Chlorine exists as two isotopes. Why do these isotopes have identical chemical
properties?
1)
(d) Iron forms two chlorides, iron(II) chloride and iron(IIT) chloride. Describe a chemical
test that you could use to distinguish between these compounds.
TEST ettt ettt ettt e e
Result with iron(I1) Chloride ..........occuiiiiiiieiiieeeeeee e
Result with iron(IIT) ChIOTIAe ........ccceeeeiiiiiiiiiieiieeie et
3 | Q13

(Total 11 marks)

|

TOTAL FOR SECTION B: 45 MARKS

TOTAL FOR PAPER: 100 MARKS
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