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1

The diagram shows the apparatus a student uses to separate a mixture of salt and

sand.

She adds the mixture to water in a beaker and then carries out the three stages

shown.

Answer ALL questions.

stage 1 stage 2

(@) Give the names of the pieces of apparatus labelled X and Y.

(b) (i) A liquid that dissolves substances is a

O 0O o o

A
B
C
D

solute
solution
solvent

suspension

(i) The clear liquid that forms in stage 1 is a

O 0O o o

A
B
C
D

solute
solution
solvent

suspension
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( )
(c) (i) Atwhich stage, 1, 2 or 3, is the sand collected?
(1)

<
w
e
<<
2
= (i) At which stage, 1, 2 or 3, is the salt collected?
E (1)
¥
e
m ....................................................................................................................................................................................................................................................................................
=
'6 (d) What happens to the water in stage 3?
Z
! (1)
Q

(Total for Question 1 = 7 marks)
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2 The apparatus in the diagram was set up to demonstrate the rusting of iron.

iron wool .
measuring
cylinder
| __-100cm? | —80cm’ -| —80cm’
air— | 7] 7]

water

//

~— ~_ @@ ~—
start after one week after two weeks

(@) One week after the start of the experiment the volume of gas in the measuring
cylinder has decreased.

After two weeks there is no further decrease in volume of gas in the measuring
cylinder.

Explain these observations.

(b) Iron reacts with dilute sulfuric acid. The chemical equation for this reaction is
Fe + H,SO, — FeSO, + H,

Complete the word equation for the reaction.

Iron + sulfuricacid — e
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(c) Aqueous sodium hydroxide can be used to distinguish between solutions
containing iron(ll) ions (Fe**) and iron(lll) ions (Fe**).

State the observation made when aqueous sodium hydroxide is added separately
to each solution.

(Total for Question 2 = 6 marks)
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3 The diagram shows the elements in Period 3 of the Periodic Table.

Na Mg Al Si P S cl Ar

(@) (i) Identify an element in Period 3 that forms a basic oxide.

(b) Magnesium and chlorine react together to form magnesium chloride, a
compound with ionic bonding.

The equation for the reaction is
Mg + Cl, — MgCl,

(i) Complete the dot and cross diagram to show the arrangement of the outer
electrons in the magnesium and chloride ions formed.

Show the charge on each ion.

Mgz + :CliCls — [Mg] -« ] -« ]

(i) State what is meant by the term ionic bonding.
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(iii) Explain why magnesium chloride has a high melting point.

(c) Aluminium is extracted from aluminium oxide using electrolysis.

Calculate the mass, in grams, of aluminium formed when a charge of 20 faradays
is passed through aluminium oxide dissolved in molten cryolite.

The ionic half-equation for the formation of aluminium is

Al + 3e~ — Al

mass of aluminium = ... ... g

(Total for Question 3 = 12 marks)

9
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4 Crystals of copper(ll) nitrate, Cu(NO,),, can be prepared by reacting solid copper(ll)
oxide, CuO, with dilute nitric acid.

(@) Write a chemical equation for this reaction.

(b) A student is given a sample of copper(ll) oxide containing small amounts of
insoluble impurities.

The passage is from her notebook and describes the method she uses to prepare
some pure, dry crystals of copper(ll) nitrate from her sample of copper(ll) oxide.

Stage 1. Place 50cm3 of dilute nitric acid into a beaker and warm.

Stage 2: Add the impure copper(II) oxide a little at a time and stir, until it is in
excess.

Stage 3: Filter the mixture.

Stage 4: Heat the filtrate until the crystallisation point is reached.
Stage 5: Allow the filtrate to cool.

Stage 6: Filter off the crystals and dry with filter paper.

(i) Why is the acid warmed in stage 17

10
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(iii) How will the student know when the crystallisation point is reached in stage 47

(1)
<
w
e
<
2
EEC0 | ekt
=
£
w (iv) In which stage are the insoluble impurities removed?
= (1)
=
=
o ....................................................................................................................................................................................................................................................................................
Z
= (Total for Question 4 = 5 marks)
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5 But-1-ene is a member of the homologous series of alkenes.

The displayed formula of but-1-ene is

T
C—C—C—C—H
| |
H HH

The saturated compound cyclobutane is an isomer of but-1-ene.

The displayed formula of cyclobutane is

H H

T

e
i

(ii) Draw the displayed formula of another isomer of but-1-ene.

(iii) Describe a test that would distinguish between but-1-ene and cyclobutane.
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(b) Using your knowledge of the reactions of ethene, complete the two chemical
equations to show the formula of the organic product.

<
= (i) The reaction between but-1-ene and steam.
< (1)
2]
T
b=
Z [
o CH, = CHCH,CH, + H.O — —C—C—C—C—
& [
=
-
0
2
8 (i) The polymerisation of but-1-ene.
(2)
(]
"7
H CH,

(Total for Question 5 = 9 marks)
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6 This apparatus can be used in a method to find the volume of sulfuric acid required
to neutralise a solution of potassium hydroxide (KOH).

burette containing
0.100mol/dm? H,SO,

conical flask
25.0cm? of KOH

(@) What name is given to this method?

(b) Which piece of apparatus should be used to measure the 25.0cm? of KOH?

] A beaker
[J B measuring cylinder
[0 C pipette
[0 D syringe

(c) State the colours that are seen if methyl orange is used as the indicator.

colour before adding the @CIA ...

COlOUF After KOH i8S NEUEIAIISEA ...

14
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(d) A student carries out the experiment. His burette readings are shown in the
diagram.

2—] 23—
3— 24—
before after

Use the diagram to complete the table. Give the readings to the nearest 0.05cm?.

Burette reading after adding the acid
Burette reading before adding the acid

Volume in cm?3 of acid added

(e) A second student did the experiment four times, using a different solution of
potassium hydroxide. The table shows her results.

Volume in cm? of acid added 22.90 22.60 2245 22.55

Concordant results (v)

Concordant results are those within 0.20cm? of one another.

(i) Place ticks in the table to indicate which results are concordant with one
another.

(ii) Use your ticked results to calculate the average (mean) volume of acid added.

average (mean) volume of acid = ... cm3
(Total for Question 6 = 10 marks)

15
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7 Crude oil is a complex mixture of organic compounds called hydrocarbons. It is
separated into fractions using a fractionating tower.

r_q—breﬁnery gases

05 0 1_——pgasoline
LT 07 7 . —» kerosene
I T T T |__—>diesel

T h T ¢ = fuel oil

crude oil —»
vapour

= bitumen

(@) Which fraction has the lowest boiling point?

16
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(c) (i) Some fractions containing long-chain hydrocarbons are cracked. The cracking

of octadecane, (CgHyo), produces octane, (CH. o), and one other product.

Write a chemical equation for this cracking reaction.

(d) Octane is one of the hydrocarbons in the petrol used in cars.
The equation for the complete combustion of octane is
CH,, + 1220, — 8CO, + 9H,0

The incomplete combustion of octane produces a poisonous gas that reduces the
capacity of blood to carry oxygen.

Write a chemical equation for this incomplete combustion of octane.

(Total for Question 7 = 7 marks)
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8 This is a recipe for making Irish soda bread.

e add 170g of wholemeal flour, 170g of plain flour, 10g of salt and 10.5g of
bicarbonate of soda (sodium hydrogencarbonate, NaHCO,) to a bowl and stir

e pourin 290cm? of buttermilk and stir quickly to form a soft dough

o form the dough into a round ball and slightly flatten it

e cutacross in the top and bake for 30 minutes in an oven at 200°C

When sodium hydrogencarbonate is heated, it forms carbon dioxide gas.
2NaHCO, — Na,CO, + H,O + CO,

(a) Calculate the mass, in grams, of carbon dioxide that would be produced by
completely decomposing 10.5g of sodium hydrogencarbonate.
[M_of NaHCO, = 84]

mass of carbon dioxide = ...

(b) Use your answer from part (a) to calculate the volume, in cm?3, at room
temperature and pressure, of carbon dioxide that would be produced by
completely decomposing 10.5g of sodium hydrogencarbonate.

Assume one mole of carbon dioxide has a volume of 24000cm? at room
temperature and pressure.

volume of carbon dioxide = ...

(Total for Question 8 = 4 marks)

TOTAL FOR PAPER = 60 MARKS
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