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SECTION A
1. These are the structures of six hydrocarbons.
N L] C
A C—C—C—H B c|— AN
necl o oo
AN C H
H /N
H H
i
H / I \ H SN
C \c H c / b /czc\
/N 7N\ H H
H H H H
Mo H [
E C H F H-C—C—C—H
/ / | |
H C=C H H
. H—C—H
H 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. ...........cccccccvvveriiennnnns
ey
(11) Which Structure 1S PrOPENE? ........cccuveieiuieeeirieeiiieesieeesteeeseeeereeesaeeesseeessseeensseeenns
ey
(b) Hydrocarbon D forms a polymer. Draw a diagram to represent the structure of the
polymer.
Structure of polymer
@ |1
(Total 4 marks)
J
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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 NEULIONS ...........cevvreeiieierciieenieeeriee e
1)
(i) have the electronic configuration 2.8.4 .........ccecciiriiiiriieiiieiecieeeeceeeee e
1)
(111) NAVE N0 NEULTOMNS. «..eiiiiiiiiiiieeieete ettt ettt ettt e s
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)
(i1)) What effect does this similarity have on the chemical reactivity of helium and
neon?
o Q2
(Total 10 marks)
4
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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(Il) sulphate
magnesium grey colourless
zine grey 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.
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.eiiiiiieeii e e
Colour change Of SOIULION ......cocuiiiiiiiiiiiiieie 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 Q3
(Total 9 marks) 7
J
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4. 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 shell electrons only.
(2)
(i) 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]
There are weak forces between the molecules L]
1)
(b) Chlorine exists as two isotopes. Why do these isotopes have identical chemical
properties?
1)
(c) Iron forms two chlorides, iron(II) chloride and iron(III) chloride. Describe a chemical
test that you could use to distinguish between these compounds.
L PP SR
Result with iron(I1) Chloride ..........cocveieiiiiiiiiecce e
Result with iron(III) chlOTide .........ccoiiiiiiiiiieeieeceeee e
3 Q4

(Total 7 marks)

TOTAL FOR SECTION A: 30 MARKS
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SECTION B
5. This question is about three elements, X, Y and Z, in Period 3 of the Periodic Table.
X bleaches damp red litmus paper.
Y reacts vigorously with water to form hydrogen gas and an alkaline solution.
The oxide of Z reacts with both acids and alkalis to form a solution of a salt.
(a) Using the information above, identify elements X, Y and Z.
D, G TSP STRPROUPSRPRRRPR
D 0 T O OSSO UUTUPPORTPOPRRPR
ZL TS ettt e h ettt h e bt et e bt et st e bt et
3
(b) Which two of the elements X, Y and Z form positive ions in their reactions?
1)
(¢) The solution formed when Y reacts with water is alkaline.
State the colour of methyl orange in this solution.
1)
(d) Describe a test to show that the gas formed in the reaction of Y with water is
hydrogen.
1)
(e) Complete the chemical equation for the reaction of the oxide of Z with sulphuric
acid.
........ 2203 + H2SO4 E—
2 Q5
(Total 8 marks) 7
J
7
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6. The alkanes are a homologous series of saturated hydrocarbons.

These are the displayed formulae of two alkanes:

L LT
T T
H H H H H H H

(a) What is the general formula of the alkanes?

(b) State two features of the members of a homologous series, other than having the same
general formula.

(2)
(¢) Why are alkanes described as saturated?
1)
(d) Ethanol has the molecular formula C,HO.
Why is it not a hydrocarbon?
1)

Leave )
blank
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(e) Draw the displayed formulae of two isomers which have the molecular formula
CsH;,. Give the name of each.
Isomer 1
Name
Isomer 2
Name
@ Q6
(Total 9 marks) T
J
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7. A student carries out some experiments on ammonium chloride, NH4Cl.
(a) A sample of ammonium chloride is heated gently in a test tube as shown in the
diagram.
A reversible reaction occurs.
region B
region A
HEAT
What are the names of the two substances present in the test tube in region A?
L ettt bttt h et at e bt et et e bt et e ea e e bt e bt et e naeenneas
2 ettt h et st h et e bt bt et e bt e bt e a b eh e et e et e s bt e bt eatesbe e besatenbeenbens
(2)
(b) The student removes the white solid from region B in the test tube.
She heats some of this solid with aqueous sodium hydroxide and tests the gas given
off with damp red litmus paper. The litmus paper turns blue.
(1) Which gas is given off in this reaction?
1)
(i) What is the formula of the positive ion present in the white solid?
(O))
(ii1) Write the chemical equation for the reaction that occurs when the white solid is
heated with aqueous sodium hydroxide.
()
10
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(c) The student dissolves some of the white solid in water.
She adds silver nitrate solution and dilute nitric acid. A white precipitate forms.
(1) What is the name of the white precipitate?
1)
(i1) What is the formula of the negative ion present in the white solid?
1)
(ii1)) Complete the chemical equation for the reaction that occurs. Include state
symbols.
NHCI(........ ) + AgNO;(........ ) —
@ | Q1
(Total 10 marks)
J
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8. Magnesium and fluorine react together to form magnesium fluoride:

(@)

(b)

(©

(d)

Mg(s) + Fa(g) — MgFy(s)
Give the electronic configuration of
@ TTUOTING AEOIM ...eiiiiietcee ettt ettt ettt et esaeenne e
A TTUOTIAE 10Nttt sttt

Draw a diagram to show the arrangement of electrons in a magnesium ion, showing
its charge.

2

The reaction between magnesium and fluorine is described as a redox reaction
because both reduction and oxidation occur.

Identify the substance in the reaction that undergoes reduction and give a reason for
your choice.

SUDSTANCE ..ottt ettt ettt et at ettt sa et et eeaeenbeenee e

REASON et
(2)

Magnesium fluoride is an ionic compound.

Why are the magnesium ions attracted to the fluoride ions?

................................................................................................................................... (1)

Leave )
blank
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(e) Explain why the melting point of fluorine is much lower than that of magnesium
fluoride.
2)
(f) A sample of magnesium contains three isotopes. The percentages of two isotopes are
shown in the table.
Isotope Mg BMg Mg
Percentage 78.6 10.1
(i) Calculate the percentage of Mg in the sample.
1)
(i) Calculate the relative atomic mass of this sample of magnesium. Give your
answer to one decimal place.
® | Q8
(Total 12 marks)
J
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9. The equation for the reaction used to manufacture ammonia in the Haber process is
Na(g) + 3Hy(g) = 2NH;(g) AH = -92 kJ/mol
A temperature of 450 °C and a pressure of 200 atmospheres are often used.

(a) Complete the table to show what happens to the rate of reaction and yield of ammonia
if the conditions are changed as shown.

Effect on

Change
Rate of reaction Yield of ammonia

decrease in temperature

addition of catalyst

(C))

(b) State and explain, using the kinetic theory, the effect on the rate of reaction of
increasing the concentration of nitrogen in the Haber process.

(c) Under the conditions used in the Haber process the yield of ammonia is about 15%.
What happens to the unreacted nitrogen and hydrogen?

Leave )
blank
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(d) Ammonia is used to manufacture nitric acid. The word equations for the process
are:
Reaction 1 ammonia + oxygen — nitrogen monoxide + water
Reaction 2 nitrogen monoxide + oxygen — nitrogen dioxide
Reaction 3 nitrogen dioxide + oxygen + water — nitric acid
(i) The same type of reaction occurs in Reactions 1, 2 and 3.
Name this type of reaction.
1)
(i1) Write a chemical equation for Reaction 2.
(2)
() An important fertiliser is made by reacting ammonia with nitric acid.
Give the formula for this fertiliser.
1)
(f) Name the elements, other than nitrogen, that an NPK fertiliser must contain
@ | QO
(Total 14 marks)
PLEASE TURN OVER FOR QUESTION 10
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10. Some reactions of potassium compounds are shown in this sequence.
Reaction 1 Reaction 2
K,0 KOH KNO;
The chemical equation for Reaction 1 is
K,O + H,O0 — 2KOH
(a) Give the name of a reagent that can be added to potassium hydroxide in Reaction 2
and write a chemical equation for the reaction.
INITIE .ottt ettt ettt ettt ettt et et
EQUALION ..ttt ettt ettt et e e et eeaae et e snbeeneen
(2)
(b) An 18.8 g sample of potassium oxide, K,O, is used in Reaction 1.
(1) Calculate the relative formula mass of
(T O LSOO RR SRR
KIOH ettt sttt et sttt et
(2)
(i) Calculate the maximum mass, in g, of potassium hydroxide, KOH, that can be
formed from 18.8 g of potassium oxide, K,O.
(2)
(c) A student carries out similar reactions involving rubidium compounds.
When rubidium hydroxide reacts with hydrochloric acid the products are rubidium
chloride and water. Write a chemical equation for this reaction.
1 Q10

(Total 7 marks)

TOTAL FOR SECTION B: 60 MARKS
TOTAL FOR PAPER: 90 MARKS
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