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Answer all the questions.

Section A — Module C4

This question is about acids, bases and salts.
Look at this list of compounds.
ammonia, NH,
ammonium nitrate, NH,NO,
calcium carbonate, CaCO,
hydrochloric acid, HC1
sodium chloride, NaCl
sodium hydroxide, NaOH
sulfuric acid, H,SO,
Choose compounds only from this list to answer the questions.
Each compound can be used once, more than once or not at all.

(@) Write down the name of a compound that reacts with magnesium carbonate to make carbon

dioxide.
............................................................................................................................................. [1]
(b) Which two compounds react together to make sodium chloride?
.................................................................. =1 o o 1 | | |
(c) Write down the name of a compound that has a high concentration of hydrogen ions when in
solution.
............................................................................................................................................. [1]
[Total: 3]
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2  Ammonium phosphate is a fertiliser.

The formula for ammonium phosphate is (NH,);PO,.

FERTILISER

ammonium <
phosphate /

T

(@) (i) Calculate the relative formula mass, M,, for ammonium phosphate.

The relative atomic mass of H=1, of N =14, of O = 16 and of P = 31.

relative formulamass = .............cccc [1]1

(ii) Calculate the percentage by mass of nitrogen in ammonium phosphate.

Yobymass = ..o [11
(b) A factory makes ammonium phosphate.
lan predicts the factory should make 25 tonnes of ammonium phosphate.
The factory actually makes 17.5 tonnes of ammonium phosphate.

What is the percentage yield?

percentage yield = ............. % [2]

© OCR 2012



5
(c) A farmer accidently uses too much ammonium phosphate fertiliser.

Some of the ammonium phosphate gets washed into a river.
This causes eutrophication.
Eventually organisms living in the river will die.

Describe how eutrophication leads to the death of these organisms.

[Total: 7]
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Some scientists think there is a connection between the pH of sea water and the percentage of

carbon dioxide in the air.

Look at the two graphs.

One graph shows how the percentage of carbon dioxide in the air has changed since 1970.

The other graph shows how the pH of sea water has changed since 1970.

0.045
percentage  0.040
of carbon u
dioxide in il
the air (%) NB=
0.035 EBE=amn
0.030
1970 1980 1990 2000 2010 2020
year
8.10
pH of sea 8.05
water T
8.00
7.95
1970 1980 1990 2000 2010 2020

year
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(a) Describe the relationship between the percentage of carbon dioxide in the air and the pH of
sea water.

(b) Scientists do not use universal indicator to measure the changes in pH of sea water.

Suggest why.

(c) Scientists know that carbon dioxide, CO,, reacts with water, H,O, to make an acid.
The acid is called carbonic acid, H,CO.

Construct a balanced symbol equation for this reaction.

[Total: 3]
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Hydrogen peroxide solution is used to sterilise contact lenses.
Look at the word equation.
It shows the overall process used to make hydrogen peroxide.
hydrogen + oxygen — hydrogen peroxide
This continuous process uses a catalyst and a temperature of 45°C.
One factor that affects the cost of making hydrogen peroxide is the availability of oxygen.
The oxygen is obtained cheaply from the air.
(a) Using a catalyst makes the reaction faster.

Explain how this reduces the cost of making hydrogen peroxide.

............................................................................................................................................. [1]
(b) Describe and explain two other ways of reducing the cost of making hydrogen peroxide.

factor1 ...l

L= (0] F= 1 = 11 o o R

factor2 ...l

L= (0] F= 1 = 11 o o R

............................................................................................................................................. [2]
[Total: 3]
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5 Boron nitride, BN, exists in two different forms.

The forms have structures that are similar to graphite and diamond.

Look at the structures of these two forms of boron nitride.

structure A structure B

(a) Structure A has a structure similar to graphite.

Explain why boron nitride with structure A is slippery.

............................................................................................................................................. [1]
(b) Structure B has a structure similar to diamond.
(i) Boron nitride with structure B does not conduct electricity.
Explain why.
..................................................................................................................................... [1]
(ii) Boron nitride with structure B has a very high melting point.
Explain why.
..................................................................................................................................... [2]
[Total: 4]

©OCR 2012 Turn over



10
BLANK PAGE

PLEASE DO NOT WRITE ON THIS PAGE

© OCR 2012



11
Section B — Module C5

6 Hydrogen is manufactured from methane and water.
Look at the balanced symbol equation for this reaction.
CH,(9) + HyO(g) = CO(g) + 3H,(9)
(a) Kate calculates that 6 tonnes of hydrogen, H,, can be made from 16 tonnes of methane, CH,.

What mass of hydrogen can be made from 320 tonnes of methane?

mass of hydrogen = ...........ccccveeeeenn. tonnes [1]
(b) The reaction between methane and water is reversible.
The reaction reaches an equilibrium.

Put ticks (v') next to the two sentences that are correct.

At equilibrium the forward and backward reactions have stopped.

At equilibrium the rate of the forward reaction is greater than the
backward reaction.

At equilibrium the rate of the forward reaction is the same as the
backward reaction.

At equilibrium the concentrations of the reactants are the same as the
concentrations of the products.

At equilibrium the concentrations of the reactants and of the products do

not change.
[2]
(c) The conditions for the reaction are 700 °C and 30 atmospheres pressure.
At these conditions the position of equilibrium is on the right.
What is meant by ‘the position of equilibrium is on the right'?
............................................................................................................................................. [1]
[Total: 4]
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12

Ali uses the internet to find out about sea water.

Look at the table of information he finds.

It shows the concentration of ions in sea water.

name of ion formula of ion | concentration in g/dm?
calcium Ca?* 0.40
chloride Cl~ 19.00
hydrogencarbonate HCO4~ 0.14
magnesium Mg+ 1.26
potassium K* 0.38
sodium Na* 10.56
sulfate SO,%~ 2.65

One of the substances dissolved in sea water is sodium sulfate.

(a)

(b)

(c)

What is the formula for sodium sulfate?

............................................................................................................................................. [1]
Ali measures out a 3000cm? sample of sea water.

What is the mass, in grams, of calcium ions in the sample?

MASS = .oiiiiiieeeiiee e e e e e et e aaeeeeees g [1]1
What is the concentration, in mol/dm?3, of chloride ions in sea water?

The relative atomic mass, A, of C/= 35.5.

concentration = ................. mol/dm?3 [1]1

© OCR 2012
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(d) Ali tests a sample of sea water with barium chloride solution.

Barium chloride solution contains barium ions, Ba2*.

The sulfate ions, 8042‘, in the sea water react with the barium ions.
A white precipitate of barium sulfate, BaSO,, is made.

Write the balanced ionic equation for this reaction.

Include state symbols in your equation.

............................................................................................................................................. [2]
(e) Ali decides to investigate the electrolysis of sea water.
Look at the apparatus he uses.
d.c. power supply
positive graphite negative graphite
electrode electrode
sea water
Ali turns on the d.c. power supply.
Bubbles are seen at both electrodes.
This shows that electrolysis is happening.
Suggest why it is possible to electrolyse sea water.
Use ideas about particles.
............................................................................................................................................. [2]
[Total: 7]
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14

Hazel investigates the reaction between hydrochloric acid and calcium carbonate.
hydrochloric acid + calcium carbonate — carbon dioxide + water + calcium chloride

Look at the apparatus she uses.

glass wool
plug
20cm3 of 1.0mol/dm3
hydrochloric acid conical flask

calcium carbonate
powder

balance

Every minute she records the mass on the balance.

Look at the table of her results.

time in minutes mass in grams

0 102.34

—

102.29

102.24

102.19

102.14

102.09

102.04

101.99

101.95

101.92

O |l ©W | 0 | N oo | b~ 0| DN

—

101.91

—
—

101.90

g
N

101.90

—_
w

101.90
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(a) The reaction finishes after 11 minutes.
Calculate
* the total mass of carbon dioxide, CO,, made
e the amount, in moles, of carbon dioxide made
e the volume, in dm3, of carbon dioxide made.
The relative atomic mass of C = 12 and of O = 16.

One mole of gas at room temperature and pressure has a volume of 24 dm3.

(b) Hazel uses 20.0cm? of 1.00mol/dm? hydrochloric acid.
Calculate the amount, in moles, of hydrochloric acid Hazel uses.

(c) Hazel repeats the experiment.
This time she uses 20.0cm? of 1.00mol/dm? ethanoic acid and excess calcium carbonate.
(i) The same volume of carbon dioxide is made.
Explain why.

..................................................................................................................................... [1]
(ii) The reaction is slower than with hydrochloric acid.

Explain why.

Use ideas about hydrogen ions.

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

[Total: 7]
©OCR 2012 Turn over



16
9 The molecular formula of butane is C4H10.

The molar mass of butane is 58 g/mol.
(@) The empirical formula for butane is C,H;.

What is meant by the words empirical formula?

............................................................................................................................................. [1]
(b) The molar mass of butane can be calculated from relative atomic masses.
Complete the following sentence about relative atomic mass.
The relative atomic mass of an element is the average mass of an atom of an element
compared t0 the MasS Of ... e
............................................................................................................................................. [1]
[Total: 2]
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Section C — Module C6

10 Freonis a CFC.
The formula of freon is
CoChF,
(@) CFCs can be used as refrigerants and aerosol propellants.
The use of CFCs has been banned in the UK.
Explain why.

............................................................................................................................................. [2]
(b) Look at the diagram. It shows the electron arrangement of a chlorine molecule.
The two chlorine atoms are joined by the shared pair of electrons in the covalent bond.
The covalent bond can be broken to make two free radicals.
Explain what happens to the shared pair of electrons when free radicals are made.
............................................................................................................................................. [1]
[Total: 3]
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Judi and Phil are investigating samples of water.

Look at the diagram. It shows the apparatus they use.

They add soap solution to samples of water and shake them.

They add more soap solution until a permanent lather is made.

=

| soap solution

1 |
HHHHHHHHHHH[ \

>>>%<

sample of water

Look at the table of their results.

sample

burette reading
at start in cm3

burette reading
at end in cm3

volume of soap solution
added in cm?®

distilled water 0.0 1.0 1.0

tap water 1.0 11.0 10.0

boiled tap water 11.0 12.0 1.0

pond water 12.0 17.2 5.2

\tl’v‘zt'g? pond 17.2 22.4 5.2
(@) (i) The tap water contains only temporary hardness.

Explain how you can tell from Judi and Phil’s results.

© OCR 2012
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(b) Temporary hard water contains calcium hydrogencarbonate, Ca(HCO,),.

Temporary hard water is made when water containing dissolved carbon dioxide reacts with
calcium carbonate, CaCO,.

Write a balanced symbol equation for this reaction.

[Total: 5]
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12 Ethanol is made by fermentation.

glucose —> ethanol + carbon dioxide
Clive and Gill investigate the fermentation of glucose.

Look at the diagram. It shows the apparatus they use.

thermometer —{

Tt
20 40 60 80 1OOcm3::|

50cm?3 of glucose solution
and 1g of yeast

Clive and Gill measure the volume of carbon dioxide made after 10 minutes.
They do the investigation 8 times at different temperatures.

Look at the graph. It shows their results.

50
40 /e
/!
\
] \
1
volume / \
30 \
of carbon y
dioxide / \
made after / \
10 minutes \
in cm3 20 /
v \
/
/ \
10
J \\
N
N
\\
™~ —_—
0 =

0O 10 20 30 40 50 60 70 80 90

temperature in °C
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(@) (i) What is the volume of carbon dioxide made at 25°C?
ANSWET ..o cm? [1]
(ii) What is the optimum temperature for fermentation in their investigation?
ANSWEN .o eeeeeeeeinaans °C [1]
(b) Ethanol can also be made by hydration.
Ethene and steam are passed over a heated catalyst of phosphoric acid.
CH, + HO — C,HOH
Write about the advantages and disadvantages of making ethanol by
* fermentation

*  hydration.

[Total: 5]

©OCR 2012 Turn over



22
13 This question is about medicines.

One type of medicine is an analgesic.
Aspirin and paracetamol are analgesics.

Look at the displayed formulas of paracetamol and aspirin.

name displayed formula
|
U O 0
0 C C H
paracetamol I | |
H C C c
NIy N
—C N C H
N |
H H H
I
H
~A~—C
(@) \ C H
. o XN
aspirin H |cl (|: (|:
AN AN~
H/C\ o) (|3 H
H H
The molecular formula of paracetamol is CgH,O,N.
(@) Write down the molecular formula of aspirin.
............................................................................................................................................. [1]
(b) Write about one similarity and one difference between the structures of paracetamol and
aspirin.
] 11011 =T YU PPP TP PPPPP
Lo 1= =1 o T = SRR
............................................................................................................................................. [2]
[Total: 3]
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14 This question is about rusting.

John wants to stop his bicycle chain rusting.

(a) John puts oil onto his bicycle chain.

Explain why this stops the chain rusting.

(b) Iron can have a piece of magnesium attached to it.
This also stops iron rusting.

Explain how.

(c) Write the word equation for the rusting of iron.

[Total: 4]
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