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Answer all the questions.

Section A — Module C4

1 (a) Stowmarket Synthetics make a washing-up liquid.

-
~ |

af"iﬁ

Washing-up
liquid

——

The washing-up liquid is used to clean dirty plates.
It contains different ingredients.
Draw a straight line to join each ingredient to the reason it is used.

One line has been drawn for you.

ingredient reason
detergent to help water to drain off plates
colouring agent as an active cleaner
rinse agent to make it look attractive
water to soften hard water
to thin out washing-up liquid so it
water softener : .
is easier to squeeze out of bottle

[3]
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(b) Rachel and James work for Stowmarket Synthetics.

They want to investigate the cleaning power of the washing-up liquid at different temperatures.
To make the investigation fair they always use

e 1cm?3 of washing-up liquid

e 1000cm? of water

¢ identical dirty plates.

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

temperature of number of dirty plates height of foam
water in °C that could be cleaned produced in cm
10 15 15
20 19 16
30 23 14
40 27 15
50 31 15

(i) What is the height of foam produced at 30°C?

...................................................... cm [1]1
(ii) Increasing the temperature affects the number of plates that can be cleaned.

Describe how.

[Total: 5]
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2 This question is about acids and bases.
(@) What is the name of the type of reaction that happens when an acid reacts with a base?
Choose from:
decomposition
electrolysis
neutralisation

precipitation

= L 1S P [1]1

(b) Look at the table. It shows the name and formula of some bases.

name of base formula of base
ammonia NH,
calcium hydroxide Ca(OH),
copper oxide CuO
sodium oxide Na,O

(i) How many different elements are chemically bonded in sodium oxide?

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

© OCR 2009
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(c¢) (i) Copper oxide reacts with dilute sulfuric acid.
It makes copper sulfate and one other product.

What is the name of the other product?

.................................................................................................................................... [1]
(ii) Copper oxide reacts with dilute nitric acid to make a salt.

What is the name of this salt?

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

(d) Copper carbonate reacts with dilute nitric acid. It makes a gas.
What is the name of this gas?
............................................................................................................................................ [1]
[Total: 6]
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3 Medicines and pharmaceutical drugs are speciality chemicals.

/f/ﬁ 20
s

(a) It often takes years to develop a drug before it can be used by the public.
There are many factors that affect the cost of developing and making a new drug.
One of these is the cost of research and testing.

Write about some of the other factors.

(b) Drugs are made on demand in small amounts called batches.
Ammonia is made in large amounts all of the time.

What is the name of a process that makes a chemical all of the time, 24 hours a day,
7 days a week?

[Total: 4]
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4  Ammonium sulfate is a fertiliser used by farmers.

FERTILISER

ammonium
sulfate
(NH4)2S04

T

Ammonium sulfate has the formula (NH,),SO,.
(@) Ammonium sulfate contains one of the essential elements needed by plants.

Write down the name of one essential element needed by plants.

............................................................................................................................................ [1]
(b) Why do farmers use fertilisers?

............................................................................................................................................ [1]
(c) Cassie makes some ammonium sulfate crystals.

She predicts she should make 24.6 g of crystals.

She actually makes 4.92g of crystals.

What is her percentage yield?

percentage yield = .......ccoooiiiiiii e % [2]
(d) A solution of fertiliser in water has a pH of 3.5.

What does this tell you about the fertiliser solution?

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

[Total: 5]
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Section B — Module C5

Viviana investigates the thermal decomposition of zinc carbonate.
She puts 0.47 g of zinc carbonate into a test-tube.

She then heats the zinc carbonate using a blue Bunsen flame.
Carbon dioxide and zinc oxide are made.

Look at the apparatus she uses.

| A
\

gas syringe

zinc carbonate

H

heat

© OCR 2009
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She uses a gas syringe to collect the carbon dioxide made.

Every 30 seconds she measures the total volume of carbon dioxide in the gas syringe.

Look at the graph of Viviana’s results.

100

80

N\
AN

total 60 /
volume /
of carbon
dioxide
incm3 40

SN

AN

20 F

N

0 20 40 60 80 100 120 140 160
time in seconds

(@) (i) How long does it take to make 70cm? of carbon dioxide?

..................................................... seconds [1]1
(ii) What is the total volume of carbon dioxide made at the end of the reaction?

............................................................ cm? [11
(iii) At what time does the reaction stop?

..................................................... seconds [1]1
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(b) At the end of the experiment Viviana finds out how much zinc oxide she has made.

Look at her table of results.

substance mass in grams
mass of zinc carbonate before heating 0.47
mass of zinc oxide after heating 0.30

mass of carbon dioxide made

(i) What is the mass of carbon dioxide made?

Put your answer in the table. [1]1
(ii) Viviana repeats the experiment.

This time she uses 0.94 g of zinc carbonate instead of 0.47g.

Predict how much zinc oxide she should make.

mass of zincoxide = .........cceeeeeiii g [1]1

[Total: 5]
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6  Sulfur, air and water are raw materials used to make sulfuric acid.
Sulfuric acid is made by the Contact Process.
(@) Complete the word equation for stage 1 of the Contact Process.
Stage1 ... T PR — sulfur dioxide
Stage 2  sulfur dioxide + oxygen =— sulfur trioxide
Stage 3  sulfur trioxide + water —> sulfuric acid [1]1
(b) Look at stage 2.

(i) What is the meaning of the symbol =7

.................................................................................................................................... [1]
(ii) The conditions used for stage 2 are

e 450°C

e atmospheric pressure

* acatalyst.

What is the name or formula of the catalyst used?

.................................................................................................................................... [1]
[Total: 3]
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7  This question is about electrolysis.

Look at the diagram.

It shows the apparatus needed for the electrolysis of molten (liquid) lead bromide.

dc power supply

- +
carbon cathode carbon anode
molten (liquid)
ceramic crucible lead bromide
heat

Look at the symbol equation. It shows how lead bromide is broken down during electrolysis.
PbBr, — Pb + Br,
(@) Molten lead bromide is electrolysed.

(i) Write down the name of one product of this electrolysis.

.................................................................................................................................... [1]
(ii) Two factors affect how much product is made in this electrolysis.

One factor is the current used.

Write down the other factor that affects how much product is made.

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

© OCR 2009
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(b) Electrolysis involves the movement of ions.
Molten (liquid) lead bromide can be electrolysed but solid lead bromide cannot.
Explain why.

[Total: 4]
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Imran researches acids using the internet.
He finds out that hydrobromic acid is a strong acid.
He also finds out that citric acid is a weak acid.
(@) Imran tests the pH value of both acids.
Both acids have the same concentration.
Finish the sentence.

Choose words from the list.

less than
more than
the same as
The pH value of hydrobromic acidis ..............c.coeiiiiiiiinnnn. the pH value of citric acid.
1]
(b) Write down the name of another weak acid.
Choose from the list.
ethanoic acid
hydrochloric acid
nitric acid
sulfuric acid
2101 PP [1]1
(c) Ethanoic acid reacts with magnesium ribbon.
It makes a gas.
What is the name of this gas?
Choose from the list.
carbon dioxide
ethane
hydrogen
oxygen
BINISWBT e e et e ettt oo et ettt ettt e e e e et ettt ha et e e e eeeeeetas e eeeeeeeeetaaa e eeeeeteeetnn e e eaeeeeeerrnaaan [11
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(d) The molar mass of hydrochloric acid, HC, is 36.5g/mol.
What is the molar mass of nitric acid, HNO,?

The relative atomic mass (A of His 1, of Nis 14, of O is 16 and of Clis 35.5.

MOIlar Mass = ...covvvvviieiiieieeeeeeeeeeeeeeeeeeee e g/mol [11

[Total: 4]
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9 Precipitation reactions can be used to test for ions in solution.
Silver nitrate solution can be used to test for the halide ions.
Look at the ionic equation.

Agt(aq) + CI~ (aq) — AgCI(s)

(@) What does the symbol (s) in the ionic equation mean?

............................................................................................................................................ [1]
(b) What does the symbol (aq) in the ionic equation mean?

............................................................................................................................................ [1]
(c) Rachael tests a solution to see if it contains either

e chloride ions, CI~

. or iodide ions, I~

She adds silver nitrate to the solution.

Her results tell her which ion is present in the solution.

Describe how.

Include the possible results of her test.

............................................................................................................................................ [2]

[Total: 4]
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Section C — Module C6

10 This question is about chemicals made from sodium chloride.
(a) A solution of concentrated sodium chloride is electrolysed.

Look at the diagram. It shows the apparatus used.

chlorine -e——= f—» hydrogen

sodium chloride —= — f*f -
solution

777|777 —

ffffffffffff =—— solution X

membrane

Hydrogen gas and chlorine gas are made.

(i) Write down a chemical test for hydrogen.

(ii) Write down a chemical test for chlorine.

(iii) Solution X is also made in the electrolysis cell.

What is the name of solution X?

[Total: 6]
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11 This question is about chlorofluorocarbons, CFCs.
Most CFCs are now banned in the UK.
This is because they damage the ozone layer.
(@) Chlorofluorocarbons contain three different elements.
Two of these elements are chlorine and carbon.

Write down the name of the other element.

............................................................................................................................................ [1]
(b) Write down two uses of chlorofluorocarbons.

L TP PP UUUPPPTTIOR

2 ettt ee e eeeeteeeteeeseeeteeaseeeeteeeseeeaseeesteenteeanteaaseeaneeeaneeateeaneeeteeaneeeseeaneeereeeneeeaneeaneennes [2]
(c) The damage to the ozone layer can cause medical problems.

Write down two of these problems.

L PP UURRPPTTIIN

72T [2]

[Total: 5]
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12 This question is about aspirin.

Aspirin is used to thin the blood.

Ca—
-
N4

(a) Write down two other reasons for taking aspirin.

(b) Aspirin can be extracted from a plant.

What is the name of this plant?

............................................................................................................................................ [1]
(c) Aspirins and other medicines are sold in some shops.

Look at the list.

engineers

geologists

pharmacists
Complete this sentence. Choose from the list.
Trained people allowed to sell medicines arecalled ................ccooeiviiiennnn. . [11
[Total: 4]
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13 This question is about the hardness of water.
Hardness of water is caused by chemicals dissolved in the water.
There are two types of hardness, temporary and permanent.
(@) Look at the list of chemicals.
calcium hydrogencarbonate
calcium sulfate
sodium chloride
sodium hydroxide
Complete the sentences using chemicals from the list.
(i) Temporary hardness iS CAUSEA DY .........ooviiiiiiiiiiiiiiiiiee e e . [1]

(ii) Permanent hardness is CauSEd DY ... . [1]

© OCR 2009
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(b) Claire collects water samples from three different places, A, B and C.
They have different amounts of hardness.
She wants to compare the hardness of these samples.

Look at the diagram. It shows the apparatus she uses.

| __—soap solution

=ﬂ=( IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!\\HH

[Total: 5]

END OF QUESTION PAPER
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