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Answer all the questions.

Section A — Module C4

Ethanoic acid is an important industrial chemical.
Large amounts of ethanoic acid are needed every day.
Ethanoic acid is made by a continuous process.

(@) What is meant by a continuous process?

.............................................................................................................................................. [1]
(b) Look at the flow chart. It shows how ethanoic acid is manufactured.
reactants recycled
carbon monoxide reaction
container at
200°C ethanoic acid
and 60
atmospheres
methanol
catalyst recycled
(i) Write down the word equation for the manufacture of ethanoic acid.
...................................................................................................................................... [1]
(ii) Write about the costs of manufacturing ethanoic acid.
...................................................................................................................................... [3]
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(c) Kiritica is a research chemist.
She investigates the percentage yield of ethanoic acid as the conditions change.
The conditions she changes are the temperature and the pressure.

Look at the table. It shows the results of her investigation.

Jresswein | Flildat Uyieldat | yelat | yeldat
100°C 300°C 500°C 700°C
20 50 43 32 19
40 80 76 68 56
60 94 92 89 85
80 98 97 95 92
100 99 99 98 97

(i) Look at the column for 100°C.

How does increasing the pressure change the percentage yield?

[Total: 7]
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Three forms of carbon are buckminster fullerene, graphite and diamond.

Look at the diagrams. They show the structures of these three forms of carbon.

buckminster fullerene graphite diamond

(@) Which form of carbon is used to make the lead in pencils?

.............................................................................................................................................. [1]
(b) Which form of carbon is used to make nanotubes?
.............................................................................................................................................. [1]
(c) Match each form of carbon with its correct properties.
Draw three straight lines only.
form of carbon properties
buckminster fullerene grey-black SO|Id,. condugts eIegtncﬂy
and has a high melting point
diamond transparent solid, does not conduct
electricity and has a high melting point
. black solid, dissolves in petrol to make
graphite .
a red solution
[2]
[Total: 4]
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Luke uses the internet to find information about some salts.

Look at the table. It shows the information Luke finds.

name of salt formula of salt ions present in salt
ammonium sulfate (NH,),SO, ammonium and sulfate
barium sulfate BaSO, barium and sulfate
lead(II) nitrate Pb(NO,), lead and nitrate
potassium iodide KI potassium and iodide
potassium nitrate KNO, potassium and nitrate

(@) How many atoms are there in the formula for lead(II) nitrate?

.............................................................................................................................................. [1]
(b) One substance reacts with silver nitrate solution to give a pale yellow precipitate.
Which substance?
Choose from the table.
.............................................................................................................................................. [1]
(c) The three essential elements for plant growth are:
* nitrogen
e  phosphorus
*  potassium.
Write down which of these essential elements are in potassium nitrate.
.............................................................................................................................................. [1]
(d) What is the relative formula mass, M, of potassium nitrate?
The relative atomic mass, A, of K =39, of N = 14 and of O = 16.
relative formula mass, M, = ...........cc.coeeiinns [1]1

©OCR 2011 Turn over for the remainder of question 3



(e) Luke decides to make barium sulfate.
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Look at the diagrams. They show how Luke makes barium sulfate.

Step 1
2.00g of !_uke puts 2.00g of barium chloride
) into a beaker.
barium
chloride
Step 2
20cm3
( of water Luke adds water to the barium
chloride to make a solution.
barium
chloride
solution
Step 3
20cm? of
ammonium Luke puts ammonium sulfate
sulfate solution solution into the beaker. He stirs
the mixture with a glass rod.
reaction
mixture
Step 4
filter paper
reaction mixture
° Luke filters the reaction mixture.
0
0
—— filtrate
(not needed)
Step 5

\£ filter paper
dry barium

sulfate

Luke dries the filter paper
containing barium sulfate.
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(i) Luke mixes barium chloride solution with ammonium sulfate solution.
A precipitate is made.

What is the colour of the precipitate?

(ii) Luke starts with 2.00g of barium chloride.
He does not get a 100 % yield of barium sulfate.
He predicts he should make 2.24 g of barium sulfate.
He actually makes 1.68 g of barium sulfate.

What is his percentage yield of barium sulfate?

percentage yield = ... Y% [2]

(iii) Suggest two reasons why Luke does not get a 100 % yield.

[Total: 9]
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Section B — Module C5

4 Jenny investigates the reaction between sulfamic acid and sodium nitrite solution.
Solid sulfamic acid reacts with sodium nitrite solution to make nitrogen.

Look at the apparatus she uses.

| T T T T
:20 40 60 80 1OOCm3::|

apparatus X

sodium nitrite solution

solid sulfamic acid

Jenny measures the total volume of gas in apparatus X every 30 seconds.

(@) Write down the name of apparatus X.

© OCR 2011
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She plots the results on a graph.

120

100

80

total volume of
nitrogen in cm?

60 A

40

0 30 60 90 120 150 180 210
time in seconds

(b) Look at the graph.
(i) How long does it take to collect a total volume of 40 cm? of nitrogen?
..................... seconds ]
(ii) What is the total volume of nitrogen formed at the end of the reaction?
..................... cm? [1]
(iii) In which time interval was the reaction fastest?
Choose from the list.
0 to 3 seconds
30 to 33 seconds
60 to 63 seconds

90 to 93 seconds

=151 [1]
©OCR 2011 Turn over for the remainder of question 4
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(c) Suggest why the reaction eventually stops.

(d) Sulfamic acid is a weak acid.

What is a weak acid?

[Total: 7]

5 Aimee investigates the electrolysis of copper(Il) sulfate solution.
Look at the apparatus she uses.

dc power supply
+ —

copper anode copper cathode
(positive electrode) (negative electrode)

copper(Il) sulfate solution

Aimee finds the mass of the copper anode and of the copper cathode.
Aimee then passes an electric current through the copper sulfate solution for 5 minutes.
She dries the anode and cathode and finds their masses again.

Look at her results table.

anode cathode

mass before in g 1.24 1.54

mass afterin g 1.01 1.77

(a) What is the change in mass of the cathode?

..................... g (11

© OCR 2011
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(b) Write down what happens to each electrode during the electrolysis.

(c) Look at the list of the particles found in copper(Il) sulfate solution.
Cu?* H,O H*
OH" S0,
Some particles are attracted to the anode. Write down the formula of one of these particles.
Choose from the list.
2113 PRSP [1]

[Total: 4]
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6 Zak investigates the neutralisation of dilute nitric acid.
Zak reacts the dilute nitric acid with an alkali, potassium hydroxide solution.
Look at the diagram. It shows the apparatus he uses.

== =

| burette containing potassium
hydroxide solution

HlHHHHHHHHHHHH[

-t

datalogger

3
25.0cms of — | pH probe

dilute nitric acid T
| |

(a) Zak measures 25.0cm? of dilute nitric acid into a beaker.

What apparatus should he use to measure out this volume of acid?

(b) Zak slowly adds the alkali to the dilute nitric acid.

Describe what happens to the pH of the solution in the beaker as the alkali is slowly added.

.............................................................................................................................................. [1]
(c) Zak uses a pH probe (pH meter) to find the pH of the solution in the beaker.
Write about another method Zak could use to find the pH of a solution.
.............................................................................................................................................. [2]
[Total: 4]
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7  Sodium peroxide has the formula Na,O,.
(@) What is the empirical formula of sodium peroxide?
Choose from the list.
Na,O
NaO,

NaO

21 1S3 PP [1]
(b) Sodium peroxide reacts with water to make oxygen.
Look at the equation for this reaction.
2Na,0,(s) + 2H,0(l) — 4NaOH(aq) + O,(9)
Match each compound to its physical state. Use the state symbols in the equation to help.

Draw only three straight lines.

compound physical state
Na,O,(s) liquid
H,O(l) solid
NaOH(aq) solution in water
[2]
(c¢) Chloe finds that 7.80 g of sodium peroxide makes 1.60g of oxygen.
What mass of oxygen can be made from 1.959g of sodium peroxide?
mass of OXygen = .......cccceeeenne g [2]
[Total: 5]
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Section C — Module C6

This question is about hardness in water.
Hardness of water is caused by chemicals dissolved in the water.
There are two types of hardness, temporary and permanent.
(a) Write down the name of a chemical which causes temporary hardness.
Choose from the list.
calcium hydrogencarbonate
calcium sulfate
sodium carbonate
sodium chloride
L2 1S3 TP UPPPTPPPTRR [1]
(b) Terry buys a new kettle.
She uses the kettle to boil water.
Boiling removes temporary hardness in water.
After a few days the inside of the kettle is coated with a white solid, called limescale.

Write down the chemical name of limescale.

[Total: 2]
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This question is about ethanol.
(@) Ethanol is used in alcoholic drinks.

Write down one other use for ethanol.

.............................................................................................................................................. [1]
(b) Look at the diagram.
It shows how ethanol can be made by fermentation.
air lock water
bung
fermenting jar —__
—t—— glucose solution
Which three of the following conditions are suitable for fermentation?
Put ticks (v') next to the three correct conditions.
oxygen present
oxygen absent
temperature of 0°C
temperature of 35°C
dry conditions
enzyme found in yeast present
[2]

©OCR 2011 Turn over for the remainder of question 9
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(c) Ethanol can also be made by reacting ethene with water (steam).

(i) Write down the word equation for this reaction.

...................................................................................................................................... [1]
(ii) Write down the name given to this type of reaction.
Choose from the list.
dehydration
displacement
fermentation
hydration
= 1S PSR [1]
[Total: 5]
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10 This question is about rusting.
Gemma investigates the rusting of iron.

Look at the diagram. It shows how she sets up her experiment.

1 2 3
nitrogen—|_
air—1_
iron nail—
distilled water dry air water with no

dissolved oxygen

After 2 weeks the nail in tube 1 was rusty.
The nails in tubes 2 and 3 were not rusty.

(a) Explain why the nails in tubes 2 and 3 were not rusty.

(18] o= 2 PP PP PPPP S TPPP

(00 ] = TR PPPP

.............................................................................................................................................. [2]
(b) Gemma leaves a piece of iron outside.

She paints it to stop it rusting.

Write about two other ways she could stop iron rusting.

.............................................................................................................................................. [2]
(c¢) The rusting of iron involves both oxidation and reduction.

Write down the name of this type of reaction.

.............................................................................................................................................. [1]

[Total: 5]
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(a) Look at the table. It shows some displayed and molecular formulas.

Complete the table.

name of
compound

molecular formula
of compound

displayed formula of compound

ethanol

C,H0

paracetamol

X
H\C/
N

(b) (i) Paracetamolis an example of an analgesic drug.

What effect does an analgesic drug have on the body?

Choose from the list.

answer

reduces pain

lowers body temperature

thins the blood

(ii) Write down the name of another analgesic drug.

© OCR 2011
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12 This question is about chlorofluorocarbons, CFCs.
Most CFCs are banned in the UK.
This is because CFCs damage the ozone layer.
(@) Chlorofluorocarbons contain three different elements.
Two of these elements are fluorine and carbon.

Write down the name of the other element.

(b) An oxygen molecule has the formula O,.

This means an oxygen molecule contains two atoms.

How many atoms are there in a molecule of ozone, O4?

= 1= [1]
(c) Damage to the ozone layer allows more ultraviolet light to reach the surface of the Earth.

An increase in ultraviolet light can cause some medical problems.

Write about one of these medical problems.

[Total: 3]
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