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1.

SECTION A

Some metals react with cold water to form a solution of the metal hydroxide and a gas.

(a) How many electrons are in the outer shell of an atom of these metals?

Sodium

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

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

(c) Litmus is used to test for one of the products of this reaction.

(1) What type of substance is litmus?

..................................................................................................................
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(d) Magnesium reacts very slowly with cold water but more quickly when it is heated in
steam, forming an oxide instead of a hydroxide.
(i) Write a chemical equation for the reaction of magnesium with steam.
(1)
(ii) What colour is the oxide formed?
1)
(e) The reactivities of sodium, potassium and magnesium are different.
State which of the three is the
TNOSE FEACTIVE ..eevveeereircetinte e et e e re st e e s aessnsss s e s esssassasssesnesassresaseenesasasne s nsansasasassans
JEASE TEACTIVE .eevvriirereireirerrireeseset e ere e e see e e s ese e st e e e s sae e saraes s anes s eassasaesrasasreenssasasannsesnnes
@ Q1

(Total 11 marks)
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2. Crude oil is a source of useful chemicals.
{a) Complete the sentence.

Most of the compounds in crude o1l are composed of the elements

............................................................... AN e
1)
(b) During refining, crude o1l is first separated into fractions.
- (1) What is the name of the process used to obtain fractions from crude o0il?
(1)
(ii) What is meant by the term fraction?
1)
(iii) Describe how the fractions are obtained.
3
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(c) Many substances obtained from the fractions are used as fuels. It is important that
the combustion of fuels is complete.

(i) Name the gas produced when combustion is incomplete.

(Total 9 marks)
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3. Aluminium is extracted from its oxide by electrolysis.
(a) Give two reasons why cryolite is used in the electrolysis of aluminium oxide.
L e e e b e e e e srean e st st n et ereentes
2 e et e R e S Re R e e ee R se e s e eRr e e e sre et sre et st enes
@
(b) The same material is used for both the positive and negative electrodes.
(i) What is this material?
(1)
(ii) Which gas is produced by electrolysis at the positive electrodes?
1)
(iii) Explain why these electrodes are replaced at regular intervals.
@
(c) Explain why aluminium cannot be extracted using coke in a blast furnace.
1)
(d) State one major cost involved in the extraction of aluminium but not in the extraction
of iron.
)
A

8
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(e) The uses of aluminium are related to its propertics. Complete the table by giving a
different property for each use.

Use

Property

aeroplanes

drinks cans

easily moulded

overhead power cables

pans for cooking food

3

(Total 10 marks)
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SECTION B
4. Iron can be extracted in a blast furnace. The raw materials include coke and hot air.
(a) Give the chemical equation for the reaction that is the main source of heat in a blast
furnace.
2)
(b) In a blast furnace the metal oxide is reduced by carbon monoxide, CO. Write a
chemical equation for the reduction of iron(IIl) oxide, Fe,Os.
TPON(ITT} OXIAE ..o rrc e e e e e e s e e e e reeemeeeeeea e e e et ea e ee e eae et e e e e
(2)
(¢) In the extraction of iron, limestone is added to remove acidic impurities such as
silicon dioxide, Si0;. How does limestone remove silicon dioxide from the iron?
C))
(d) Blocks of zinc are sometimes attached to the bottom of steel ships. Explain why.
3 Q4
(Total 11 marks) E |
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5. A stodent added a 20cm length of magnesium ribbon to 50 cm® of 0.1 mol dm™
hydrochloric acid. The magnesium was in excess.
chloride were formed. The volume of hydrogen gas formed was measured every 15

seconds.

(a) Write a chemical equation, with state symbols, for this reaction.

(b) The graph shows the results of the experiment.

Volume of hydrogen gas in cm’

(1)

(i)

120

100

80 »

60 7

40 f

20
oV

15 30 45 60 75 90 105 120 135 150 165 180

Time in seconds

The student repeated the original experiment using 50 cm® of 0.1 mol dm™
hydrochloric acid and the same mass of magnesium powder. On the graph,
sketch a line to show the results obtained. Label your line A.

@

The student repeated the original experiment using 50 cm® of 0.05 mol dm™
hydrochloric acid and the same length of magnesium ribbon. On the graph,
sketch a line to show the results obtained. Label your line B.

2

Hydrogen gas and magnesium
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(c) Explain why increasing the temperature of the acid makes the reaction faster.

3)

(d) Describe a test to show that the solution formed contains chloride ions.
R OO O O O OO P RO OO O OT PR TOTIPUOTIPOR:
RESUIL ettt e sttt ettt e s e e n s g e re e s e e eas e bas e be e be e s
3
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6. (a) How is chlorine manufactured?
)
(b) Chlorine reacts with potassium bromide solution. The word equation for the reaction is
chlorine + potassium bromide — bromine + potassium chloride
(i) Write the chemical equation for the reaction.
2)
(ii) What type of reaction is this?
(1)
(¢) Chlorine reacts with methane. An equation for the reaction is
CH4 + C12 - CH'_J,CI + HCl
(i) What is seen when a strip of damp blue litmus paper is put into the reaction
mixture before the reaction starts?
)
(i1) What is seen when a strip of damp blue litmus paper is put into the reaction
mixture after the reaction is complete?
1)
~
14
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(d) When chlorine reacts with ethane the composition by mass of one of the compounds
formed is 24.24% carbon, 4.04% hydrogen and 71.72% chlorine. The relative
formula mass of this compound is 99.

(i) Calculate the empirical formula of the compound.

3

(i) Calculate the molecular formula of the compound.

1)
(Total 11 marks)
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7. The flow chart shows the steps in the manufacture of sulphuric acid.
02 HzSO4 HZO
O,
j—& SO, SO; H,S,0; H,S0,
step 2 step 3 step 4
S step 1
(a) Balance the equation to give the overall reaction that occurs.
....... S+ .0+ LLHO -  HSO
1)
(b) Step 2 is a reversible reaction.
All of the substances in step 2 are gases.
The conversion of sulphur dioxide, SO,, to sulphur trioxide, SOs, is exothermic.
The normal conditions for this step are 450 °C and 2 atmospheres pressure.
(i) What does the term exothermic mean?
)
(i) Write a balanced chemical equation for step 2.
1)
(i11) Sulphur trioxide, SO;, is formed in step 2. Predict the effect on the amount
formed if
o the temperature is increased to 600 °C
® the pressure is increased to 5 atmospheres.
(2)
J
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(c) Sodium hydroxide solution reacts with dilute sulphuric acid according to the equation
2NaOH -+ HZSO4 —> Na2804 + 2H20
Describe how you would find accurately the volume of sulphuric acid that reacts with
10.0 cm® of sodium hydroxide solution.
Your answer should inctude how you would
¢ measure the volumes of the solutions
® accurately determine the end point.
C)) Q7
(Total 10 marks) '
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8. Alkenes are unsaturated hydrocarbons. Alkenes can form isomers.

{a) (i) What is meant by the term unsaturated hydrocarbon?

Suggest displayed formulae for three hydrocarbons that have the molecular formula

€)
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(c) Alkenes can form addition polymers. Complete the table.

Name of alkene Structure Structure of polymer Name of
of alkene polymer
!
propene C| = (lj
H H
H (|:6H5
|
C—C poly(styrene)
]
H H
~ n
“
(d) Ethene reacts with bromine water.
(i) State the colour change seen in this reaction.
(2)

(it) Draw the displayed formula of the product of the reaction of bromine with
ethene.

1)

(iii) Poly(ethene) does not react with bromine in the same way as ethene. Explain
why.

(Total 15 marks)
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