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2

Answer all the questions.

Section A — Module C4

Ethanoic acid is an important industrial chemical.
Large amounts of ethanoic acid are needed every day.
Look at the flow chart. It shows how ethanoic acid is manufactured.

reactants recycled

carbon monoxide —>

reaction
container at
200°C
and 60
atmospheres

ethanoic acid

methanol

catalyst recycled

(@) Write down the word equation for the manufacture of ethanoic acid.

.............................................................................................................................................. [1]
(b) Suggest two ways in which the cost of manufacturing ethanoic acid is reduced.
Use the flow chart to help.
L PP PT R PPPUPPPRTPIN
2O PTOTRURTRPPTRRPRRRIR
.............................................................................................................................................. [2]
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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.

© OCR 2011

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: 5]
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2 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 phosphate (NH,);PO, ammonium and phosphate
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) (i) Whatis the relative formula mass, M,, of ammonium phosphate?
The relative atomic mass, A, of N =14, of H=1, of P =31 and of O = 16.
relative formula mass, M, = ...........cc.coooieiinnn, [1]1
(ii) What is the percentage by mass of phosphorus in ammonium phosphate?
percentage of phosphorus = ........ccccceevviiiiiineenn. % [1]
(c) A solution of silver nitrate is mixed with a solution of potassium iodide.
A yellow precipitate of silver iodide, Agl, is made.
Potassium nitrate solution is also made.
Write a balanced symbol equation for this reaction.
.............................................................................................................................................. [1]
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(d) Luke decides to make barium sulfate by reacting barium chloride with ammonium sulfate.
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 = .........ccccieeeeeeniinns Y% [2]

[Total: 6]
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3 Farmers use fertilisers to increase crop yield and make more money.

Look at the table. It shows some synthetic fertilisers.

(@) Some fertilisers contain an essential element that is used to make proteins in plants.

(b)

© OCR 2011

synthetic fertiliser formula of salt
ammonium phosphate (NH,);PO,
potassium sulfate K,SO,
sodium nitrate NaNO,
potassium phosphate K;PO,

Write down the names of these synthetic fertilisers.

Choose two fertilisers from the table.

Farmers sometimes put too much fertiliser on their fields.

This can cause eutrophication.

Look at the statements. They describe how eutrophication happens.

Put the statements in order by using numbers 1 to 6.

The first one has been done for you.

statement

number

aquatic animals in the river die

algal bloom blocks sunlight

other green plants in the river die and aerobic bacteria feed off
these dead plants

concentration of nitrate ions in the river water increases so algae
grow rapidly

rain washes away fertiliser from fields

concentration of oxygen in the river water decreases

[2]



(c)

© OCR 2011
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Ammonium phosphate can be made by the reaction of an acid and an alkali.

Describe the preparation of a neutral solution of ammonium phosphate.
Include in your answer

e the name of the acid and the name of the alkali

e the experimental method used

* how a neutral solution is obtained.

A labelled diagram may help you answer the question.

[3]

[Total: 6]
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Silicon carbide, SiC, is used in cutting tools.

Look at the diagram. It shows the structure of silicon carbide.

@ = carbon atom
© = silicon atom

silicon carbide

Silicon carbide and diamond have similar structures.
(a) Silicon carbide has a high melting point.

Suggest why. Use ideas about the structure of silicon carbide.

.............................................................................................................................................. [2]
(b) Silicon carbide is used in cutting tools.
One reason for this is that it has a high melting point.
Suggest one other reason why silicon carbide is used in cutting tools.
.............................................................................................................................................. [1]
[Total: 3]
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Section B — Module C5

Sodium peroxide has the formula Na,O.,.
(a) What is the empirical formula of sodium peroxide?
Choose from the list.
Na,O
NaO,
NaO

Na,O,

=T ST [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)
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 = ..........cccuueeee. g [2]
(c) The relative atomic mass, A, of sodium is 23.
Complete the following sentence about relative atomic mass.
Use words from the list.
carbon-12 carbon-13 hydrogen
oxygen-16 sodium-23
The relative mass of sodium is the average mass of a sodium atom compared to
1/12" the mass of an atom of .........c.cccceevevrnnee.. . [1]

[Total: 4]
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6 Jenny investigates the reaction between excess 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 |
200 40 60 80 1000m3::|

gas syringe

sodium nitrite solution

solid sulfamic acid

Jenny measures the total volume of gas in the gas syringe every 30 seconds.
She plots the results on a graph.

Look at the graph.

120

100

80

total volume of

nitrogen in cm?

60 A

\

40

20

N

0 30 60 90 120 150 180
time in seconds
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11
(a) Look at the graph.

(i) What is the total volume of nitrogen made at the end of the reaction?

..................... cm? [1]
(ii) The reaction is done at room temperature and pressure.

What is the total number of moles of nitrogen made after 30 seconds?

One mole of nitrogen occupies a volume of 24000cm? (24 dm?3) at room temperature
and pressure.

ANSWEN = ....evvvnnnnnnnnnnns moles [2]
(b) Sodium nitrite is the limiting reactant.

What does this mean?

.............................................................................................................................................. [1]
(c) Sulfamic acid is a weak acid.
What is a weak acid?
.............................................................................................................................................. [2]
[Total: 6]
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7 Aimee investigates the factors that affect the electrolysis of copper(Il) sulfate solution.

Look at the apparatus she uses.

dc power supply
+ —

copper anode
(positive electrode)

copper cathode
(negative electrode)

copper(Il) sulfate solution

Aimee finds the mass of the copper cathode.

Aimee then passes an electric current through the copper(Il) sulfate solution.

After the electrolysis she dries the cathode and finds its mass again.

Aimee repeats the electrolysis several times.

She changes the time taken to do the electrolysis.

She also changes the size of the current used.

Look at her results table.

© OCR 2011

current used

time taken in

mass of cathode

experiment ! before after
number In amps seconds starting | electrolysis
in grams in grams
1 2.0 180 1.24 1.36
2 4.0 180 1.20 1.44
3 2.0 360 1.34 1.58
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(@) (i) Inexperiment 3 Aimee also measures the mass of the anode before the electrolysis.
The mass was 1.12g.
Predict the mass of the anode at the end of the electrolysis.

Use information from the table of results.

...................................................................................................................................... [1]
(b) At the anode copper atoms lose electrons to make copper ions, Cu?+.
Write down the symbol equation for this reaction.
Use e~ to represent an electron.
.............................................................................................................................................. [2]
[Total: 5]
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Zak investigates the neutralisation of dilute nitric acid.

He measures out 25.0cm?3 of 0.150 mol/dm? dilute nitric acid.

He puts this acid into a beaker.

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

HIHHHHHLHHHHHHH[\

——a

datalogger

3
25.0cms of — | pH probe

dilute nitric acid T c
| |

Zak slowly adds the alkali to the dilute nitric acid.
He uses a pH probe to measure the pH of the solution in the beaker.

(@) The pH of the solution in the beaker changes as more and more potassium hydroxide is
added.

Draw a sketch graph to show how the pH changes.

14
12
10

pH

N A

o

volume of potassium hydroxide
added in cm?3

[2]
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(b) Zak uses 25.0cm?3 of 0.150 mol/dm?3 dilute nitric acid.

How many moles of nitric acid does Zak use?

number of moles = ................... 1]
(c) Zak repeats the experiment but does not use the datalogger and the pH probe.

He wants to find the volume of potassium hydroxide solution that will just neutralise the
nitric acid.

He puts two drops of litmus solution into the beaker.

(i) Describe how Zak can tell when the dilute nitric acid has just been neutralised.

[Total: 5]
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Section C — Module C6

This question is about ethanol.
Look at the diagram.

It shows how ethanol can be made by fermentation.

water

air lock J

bung
@I I@

fermenting jar —

——— yeast and
glucose solution

(@) (i) The air lock prevents air entering the reaction mixture.

Why is it important to keep air out of the reaction mixture?

...................................................................................................................................... [1]
(ii) The optimum temperature for fermentation is between 25°C and 50 °C.
Temperatures of 0°C or 70°C are not used for fermentation.
Explain why.
0 SRS ORN
70 SRS ORRIN
...................................................................................................................................... [2]
(b) Ethanol can also be made by reacting ethene with water (steam).
Write down the word equation for this reaction.
.............................................................................................................................................. [1]
[Total: 4]
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10 This question is about rusting.

(a) The rusting of iron involves both oxidation and reduction.

Write down the name of this type of reaction.

.............................................................................................................................................. [1]
(b) Galvanised iron is iron coated in a thin layer of zinc.
The iron does not rust.
Write about the ways in which zinc prevents iron rusting.
.............................................................................................................................................. [2]
[Total: 3]
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11 This question is about analgesics.

(a) Look at the table. It shows some displayed and molecular formulas.

Complete the table.
name of molecular formula .
displayed formula of compound
compound of compound
ethanol C,H;O
|
H C
SN C—0—H
paracetamol O\C o é (|:
H\C/ | \C/ . H
S H |
H
[3]
(b) Look at the displayed formula of aspirin.
In this form aspirin does not dissolve in water.
What change is made to the structure of aspirin to make it soluble?
@) O—H
\C/
H C o)
S Nc—o0—c” n
| | e
C C / \
H H
H ~ \C/ ~ H
H
You can draw on the structure to help explain your answer.
.............................................................................................................................................. [1]
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(c) Look at the flow chart.

It shows how aspirin is made.

substance
A

reaction cooling filtration rification
vessel tank tank b

ethanoic
anhydride
Aspirin is made from two chemicals.

One chemical is ethanoic anhydride, the other chemical is substance A.
Write down the name of substance A.

Choose from the list.

ethanoic acid ethanol glycerol salicylic acid
21 1S3 PP [1]1
[Total: 5]
12 This question is about hardness in water.
Hardness in water is caused by chemicals dissolved in the water.
There are two types of hardness, temporary and permanent.
Write down the name of a chemical which causes temporary hardness.
Choose from the list.
calcium hydrogencarbonate
calcium sulfate
sodium carbonate
sodium chloride
=T 1S3 TP PURUPPPTTPINt [1]1
[Total: 1]
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13 Ahmed carries out an experiment on electrolysis.
He uses concentrated sodium chloride, NaCl, solution as the electrolyte.
Look at the apparatus he uses.

dc supply
+ —

O (e}

negative electrode positive electrode
(cathode) (anode)

concentrated
sodium chloride
solution

(@) (i) Hydrogen gas is given off at the cathode.

Write down the name of the gas given off at the anode.

...................................................................................................................................... [1]
(ii) Hydrogen ions, H*, gain electrons to make hydrogen gas, H,.
Write down the balanced symbol equation for this reaction.
Use e~ to represent an electron.
...................................................................................................................................... [2]
(b) Hydrogen is used in a fuel cell.
Hydrogen reacts with oxygen. Energy is given out.
Write down the name of the type of reaction that gives out energy.
Choose from the list.
displacement
endothermic
exothermic
fermentation
=T ST [1]1
[Total: 4]
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14 This question is about oils and fats.
Sunflower oil contains unsaturated molecules.
An unsaturated molecule has at least one double bond between carbon atoms.
(@) Jean tests the sunflower oil for unsaturation.
Write about how she carries out this test.
Your answer should include
e the name of the chemical she uses

* any colour changes she would see.

.............................................................................................................................................. [2]
(b) Sunflower oil is heated with sodium hydroxide solution.
Glycerol and soap are produced.
Write down the name of this chemical process.
Choose from the list.
displacement
electrolysis
precipitation
saponification
L2 1S3 PR PPPPPPPTT [1]
[Total: 3]

END OF QUESTION PAPER
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