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SECTION A
1. (a) Complete the table of information about the three types of particle found in an atom.
Name of particle Relative mass Relative charge
electron -1
neutron 1
proton
C))
(b) An atom of chlorine can be represented by the symbol
35
(1) Explain the meaning of the term mass number. State the mass number of this
chlorine atom.
2
(i1)) How many neutrons are in this atom of chlorine?
(1)
(c) There are two types of boron atoms. Some contain 5 protons and 5 neutrons while
others contain 6 neutrons.
(1 How many protons do the second type of boron atoms contain?
1)
(1)) What name is given to atoms of the same element with different numbers of
neutrons?
1 Q1
(Total 9 marks) 7
J
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2. Propanone and water are both covalently bonded compounds. The table shows their
boiling points.
Compound Boiling point (°C)
propanone 56
water 100
(a) Some anhydrous copper(Il) sulphate was added to a mixture of propanone and water.
What colour change would be seen?
(1) (0701 1 ] v o AP RUUU PSRRI
COoloUTr @t N ..ottt
(2)
(b) Propanone can be obtained from a mixture of propanone and water using the apparatus
shown.
| — thermometer
fractionating
column filled water out
with glass
beads
condenser
round-bottom
flask
/!
water in
ﬁ 0
0
HEAT
(1) Name the method of separation carried out using this apparatus.
2
4
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(i1) Why can propanone and water be separated by this method?

(1)
(ii1) Outline how a sample of pure propanone can be obtained from the mixture.

3

(c) Propanone and water both have simple molecular structures. They have low boiling
points. Place a cross ([X) in one box from each column of statements to explain why
they have low boiling points.
the covalent bonds between 0
their atoms are strong .
these require a lot of
the covalent bonds between energy to be overcome
their atoms are weak L
AND these require little energy 0
the attractive forces between 0 to be overcome
their molecules are strong these get weaker as 0
the attractive forces between the temperature increases
. L]

their molecules are weak

2 Q2

(Total 10 marks) |
J
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3. A sodium atom has the electronic configuration 2.8.1
An oxygen atom has the electronic configuration 2.6
(a) State, in terms of electrons, what happens to a sodium atom when it reacts with
oxygen. Give the symbol of the sodium species formed.
2
(b) State, in terms of electrons, what happens to an oxygen atom when it reacts with
sodium. Give the symbol of the species formed from the oxygen atom.
2
(c) State the name and formula of the compound formed when sodium reacts with
oxygen.
INAIMIE ..ottt e e
FOrmULa ..ot ettt et
@ Q3
(Total 6 marks) 7
J
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4. This question is about chlorine and other elements in Group 7 of the Periodic Table.

(a) Complete the table to show the colours and states of some elements in Group 7.

Name of element Colour State at room temperature
chlorine green gas
bromine brown
iodine solid
2
(b) The diagram shows the electrolysis of an aqueous solution of a compound.
The electrolysis produces chlorine and another gas.
a a
° ° — electrolyte
+ j—
(1) Add a label to the diagram to show the chlorine gas.
(1)
(i) Identify the other gas produced during the electrolysis.
(1)
(111) What is the electrolyte used in the industrial production of chlorine?
0y

Leave )
blank
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(c) When chlorine gas is bubbled into colourless sodium bromide solution a reaction

takes place. The solution becomes brown.
(i) Write a word equation for the reaction which takes place.

2
(i1) What name is given to this type of reaction?

(1)
(i11) What does this reaction indicate about the reactivity of chlorine compared to

bromine?
1 Q4

(Total 9 marks) 7

9
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5. The table shows the structures of some organic compounds.

i T
H—(|:—C|—H H—(|:—|C—C—C—H
||
H H H HH H
A B
H\ /H S
C=C H |
/ N S H—C—C—H
H /C\ ||
H H Br Br
C D
]
H—C—H
| | N
H—C—C—C—H c—C
| | | VAN
H H H H H
E F

(a) Explain why compound C is not a saturated hydrocarbon.

Leave )
blank
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(d) Give the letters of two compounds that are members of the same homologous series
but have different molecular formulae.

1)
(¢) Name and give the general formula of the homologous series to which compound E
belongs.
Name 0f hOMOIOZOUS SETICS .....eeevieriiieiiieiieeiieitie et eieeete et e ereeteeereesbeessaeesseessseenseas
General fOrmuULa ........coooiiiiiiii e
2
(f) What colour change is seen when bromine water is added to compound F?
(2)
(g) A polymer has the structure:
I
__(|j_(|:__
H H
. dn
(1) Give the letter of the monomer which is used to make this polymer.
(1)
(i) Give the name of the polymer.
(1)
(111) What type of polymer is this?
1)

(Total 11 marks)

Leave )
blank

Q5

i

TOTAL FOR SECTION A: 45 MARKS
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SECTION B

6. Lithium and sodium are metals in Group 1 of the Periodic Table. They react in a similar
way with water, producing hydrogen gas and an alkaline solution.

(a) A student added a piece of lithium to a trough of water. A piece of platinum wire is
dipped into the solution formed and then held in a hot Bunsen flame.

(i) What colour does the flame become?

(b) State the colour of methyl orange in the alkaline solution formed in (a) and give the
formula of the ion which causes the solution to be alkaline.

Colour of MEthyl OTANZE .......eveieiiiiiie et

J e wn 10l = TNe ) il (o) s NUUUUUUUO O

(c) A piece of sodium is added to another trough of water.

(1) Give two observations, other than the sodium floating, that you could make
during the reaction.

L et bbbttt b bbbt b e ea et naena e
2 et h bbbttt ettt h e a ettt ettt ae e
2)
(i1) Write a chemical equation for the reaction.
2)

Leave )
blank
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(d) Rubidium is another Group 1 metal. A piece of rubidium is added to a different
trough of water.
(i) Predict one observation that would be different using rubidium instead of
sodium.
(1)
(i1) Predict a possible pH value for the solution formed in the reaction between
rubidium and water.
(1) Q6

(Total 10 marks) |

13
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7. (a) A student was asked to draw a diagram to show apparatus he would use to prepare
carbon dioxide gas in the laboratory. This is the diagram he drew.

calcium
carbonate

dilute
hydrochloric
acid

(i) State how the diagram is labelled incorrectly.

(1) Why is the method of collection of carbon dioxide unsuitable?
How could the carbon dioxide be collected?

(ii1) Write a chemical equation, including state symbols, for the reaction that occurs
in the conical flask.

Leave )
blank
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(b) A teacher prepares a gas jar of oxygen. o
She then lights a piece of magnesium ribbon and places it in the gas jar.
A vigorous reaction occurs.
Give two observations she could make during the reaction between magnesium and
oxygen.
L e ettt ettt et e et a e e te e teea e e te et e enteeteenteen e e st enteeneenaeenaeennens
2 ettt h et e a e bt e bt e a e bt et e ea e e eh e et eat e bt e bt enteeheenteente bt entenatens
(2)
(¢) The ionic compound formed during the reaction in the gas jar is magnesium oxide.
The melting point of magnesium oxide is 2857 °C.
The melting point of sodium chloride is 801 °C.
(1) Explain why both magnesium oxide and sodium chloride have high melting
points.
............................................................................................................................ (2)
(i1)) Explain why the melting point of magnesium oxide is much higher than that of
sodium chloride.
............................................................................................................................ (2) o7
(Total 12 marks) T
J
15
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8. 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.

N SO
K ettt h et ettt et ettt et et et naeen
L et et ettt ettt ettt eaes
(©))
(b) The chemical equations for three reactions that occur in the blast furnace are:
| C+0,—> CO,
11 C+ CO, - 2CO
I  CaCO; — CaO + CO,
(1) Explain why reaction I is important in the blast furnace.
............................................................................................................................ (1)
(i1) State the function of the product of reaction II.
............................................................................................................................ (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.

(c) 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.

Leave )
blank

16

N 3 4 9 01 A O 1 6 2 4




(d) Iron has many uses.

(e)

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

MAaKING TallWay [INES .....ccviiiiiiiiiie et et e et e e e eveeeeenee s

One problem with using iron to make objects is rusting.
Galvanising is a method of preventing rusting that involves coating iron with zinc.

(1) Give the chemical name of rust.

(i) Explain how zinc is able to prevent iron from rusting even when the coating is
scratched.

(Total 14 marks)

Leave )
blank

Q8
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9. Iron and copper are both examples of transition metals.
(a) One property of transition metals is variable valency.
This can be shown by the formation of two different chlorides of iron.
(1) When iron is heated in hydrogen chloride gas, iron(Il) chloride is formed.
Write a chemical equation for this reaction.
2
(i1) The equation for the formation of iron(III) chloride is:
2Fe(s) + 3Cly(g) — 2FeCls(s)
Explain, in terms of electrons, why this reaction involves both oxidation and
reduction.
(2)
(b) Separate solutions of the chlorides formed in part (a) can be identified using sodium
hydroxide solution.
Describe the observation you would make when sodium hydroxide solution is added
to:
iron(Il) chloride SOIULION .........cociiiiieiiiiiiieiiee e
iron(II1) chloride SOIUtION ......cccviiiiiiiiiie e et
2
18
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(¢) The following sequence shows two reactions of copper(Il) compounds.

NaOH(aq) NH;(aq) 2
CuCly(aq) ——————= Cu(OH),(s) ————= [Cu(H,0)(NH3)4]" (aq)
P Q R
(1) State the colour of Q.

Oy
(11) State two observations you would make when Q is converted into R.
L ettt ettt
2 bttt bbbt h e h e a ettt bt bbbt bt st et et e e b e
2
(ii1)) What type of cation is R?
............................................................................................................................ (1)

(Total 13 marks)

N
Leave

blank
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10. A student wanted to find the concentration of a solution of nitric acid.
She placed a 25.0 cm® sample of the nitric acid solution in a conical flask and titrated it
with 0.200 mol dm™ sodium hydroxide solution, using phenolphthalein as an indicator.
The phenolphthalein changed colour after she added a total of 21.05 cm® of the sodium
hydroxide solution.
The equation for the reaction is:

NaOH(aq) + HNOs(aq) — NaNOs(aq) + H,O(1)

(a) State the colour change of the phenolphthalein.

(2)
(b) (i) Calculate the amount, in moles, of sodium hydroxide used in the titration.
(2)
(if) Calculate the concentration, in mol dm™3, of the nitric acid.
(2)

20

N 3 4 9 01 A 0O 2 0 2 4




Leave\
blank
(¢) (i) Calculate the relative formula mass of sodium nitrate.
1)
(i) Calculate the mass of sodium nitrate formed in the titration.
(2)
(d) A solution of sodium nitrate was formed by neutralising some dilute nitric acid with
aqueous sodium hydroxide.
Outline how you could obtain a dry sample of sodium nitrate crystals from the
solution formed.
3 Q10
(Total 12 marks) I
J

21
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11. The sequence shows the steps that can be used to obtain ethanol from crude oil.

Step 1 Step 2 Step 3

crudeoill —— > diesel ————— > ethene ————— > ethanol

(a) Step 1 is fractional distillation, which takes place in a fractionating column.

Crude oil vapour is pumped in just above the bottom of the column.

(i) Describe how the fractions are separated in the fractionating column.

(i) Explain why the hydrocarbons in the fuel oil fraction are obtained from the
column below the hydrocarbons in the diesel fraction.

09)
(ii1) One of the hydrocarbons in the diesel fraction has the formula C,¢Hs4.
Suggest the formula of a hydrocarbon found in the gasoline fraction.
(1)
(iv) Name the fraction that is more viscous than fuel oil.
(1)

Leave )
blank
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(b) Step 2 is cracking, which is carried out by heating the diesel fraction with a catalyst.
(1) During cracking, one molecule of Ci¢Hz4 is converted into one molecule of
ethene and one molecule of hydrocarbon X.
State the formula of X.
(1)
(i) Describe, in terms of the bonds broken and formed, what happens during
cracking.
2
(c) Step 3 is hydration, which is carried out by heating ethene and steam at a temperature
of about 300 °C and a pressure of about 65 atm.
(1) Identify one other condition used in Step 3.
1)
(i) Write a chemical equation for the reaction occurring in Step 3.
2
QUESTION 11 CONTINUES OVERLEAF
J

23



(d) The ethanol formed in Step 3 can be converted into compound Y by heating it with
acidified potassium dichromate(VI) solution.

(1) Identify the type of reaction occurring during this conversion.

(Total 14 marks)

Leave )
blank

Q11

TOTAL FOR SECTION B: 75 MARKS

TOTAL FOR PAPER: 120 MARKS

END
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