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Instructions

e Use black ink or black ball-point pen.
o Fill in the boxes at the top of this page.
e Answer all questions.
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You must answer the questions in the spaces provided. Answers

written in margins or on blank pages will not be marked.

e Do all rough work in this book. Cross through any work you do not

want to be marked.

Information
e The maximum mark for this paper is 45.
The marks for questions are shown in brackets.
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e You are expected to use a calculator where appropriate.
L]

You are reminded of the need for good English and clear presentation

in your answers.

Advice

¢ In all calculations, show clearly how you work out your answer.
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1 Toothpastes often contain fluoride ions to help protect teeth from attack by bacteria.

a2

Some toothpastes contain tin(Il) fluoride.
This compound has the formula SnF, .

1 (a) Calculate the relative formula mass (M) of SnF,.
Relative atomic masses: F =19; Sn =119

Relative formula mass (M,) = .......cooeviriiiiinieiie,
(2 marks)
1 (b) Calculate the percentage by mass of fluorine in SnF,.
Percentage by mass of fluorine = .........c.cccoevvevievivieienieennnne. %
(2 marks)
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1 (c) A tube of toothpaste contains 1.2 g of SnF,.

Calculate the mass of fluorine in this tube of toothpaste.

1 (d) The diagram represents the electron arrangement of a fluorine atom.

Explain how a fluorine atom can change into a fluoride ion, F .

(2 marks)
7
Turn over for the next question
Turn over »
0 3 G/K30559/Jun08/CHY2H



Areas outside

4 the box will
not be scanned
for marking
2 A student investigated the electrolysis of copper sulfate solution.
The student’s method is shown in the box.
Two clean pieces of copper were weighed. One piece was used as the positive
electrode and the other piece was used as the negative electrode.
The circuit was set up as shown in the diagram.
Power supply
\|LI
1 Lamp
Positive electrode Negative electrode
Copper sulfate solution
After the electrolysis, the pieces of copper were:
o washed with distilled water
e washed with propanone (a liquid with a lower boiling point than water)
o allowed to dry
e weighed.
2 (a) Explain why the electrode would dry faster when washed with propanone instead of
water.
(1 mark)
2 (b) The student’s results are given in the table.
Positive Negative
electrode electrode
mass of electrode before electrolysis, in grams 16.41 15.46
mass of electrode after electrolysis, in grams 16.10 15.75
The mass of the positive electrode decreased by 0.31g.

0 4
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2 (b) (i) What is the change in mass of the negative electrode? ..........c.ccoevververierieneennnnne g
(1 mark)

2 (b) (i) The mass lost by the positive electrode should equal the mass gained by the
negative electrode.

Suggest two reasons why the results were not as expected.

(2 marks)

2 (c) Describe and explain how electrolysis is used to make pure copper from a lump of
impure copper.

(4 marks)
8
Turn over for the next question
Turn over »
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3 Copper sulfate (CuSO,) is a salt that has many uses.
An aqueous solution of copper sulfate can be made by reacting copper oxide (CuO) with an
acid.
3 (@) (1) Name thiS ACIA. ...ccccviiiiiiieiiiieciie ettt e e e e et ere e e ve e e eaneeeeareeeaneas
(1 mark)
3 (a) (i) Write a balanced symbol equation, including state symbols, for this reaction.
(2 marks)
3 (b) Copper oxide reacts much faster with acid at 40°C than at 20°C.
Explain why in terms of particles.
(2 marks)
5
0 6 G/K30559/Jun08/CHY2H



4 Bricks made from silica (silicon dioxide) are used to line furnaces that operate at high
temperatures.

Part of the structure of silica is shown in the diagram.

L Silicon atom

Oxygen atom

Suggest and explain why silica is used to make bricks for high-temperature furnaces.
In your answer, you should refer to the structure of, and bonding in, silica.

(4 marks)

Turn over »
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5 Cosmetic powders were widely used in ancient Egypt.

Cosmetic powders that may have been used in face paints have been analysed. These
powders contained compounds that are rare in nature. The compounds must have been made
by the ancient Egyptians using chemical reactions.

0 8
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5 (a) One of these compounds is called phosgenite.
Analysis of this compound shows that it contains:

76.0% lead (Pb) 13.0% chlorine (Cl) 2.2% carbon (C) 8.8% oxygen (O)

Calculate the empirical formula of this compound.
To gain full marks you must show all your working.

Relative atomic masses: C=12 ;O =16 ; Cl =35.5; Pb =207

(4 marks)
5 (b) Another compound that the ancient Egyptians used is laurionite.

The reaction used to make laurionite can be represented by this equation:

PbO(s) + NaCl(aqg + H,O0(1) —  PbOHCl(s) + NaOH(aq)
laurionite

5 (b) (1) Explain why the pH of the solution increases as the reaction takes place.

5 (b) (i) How could laurionite be separated from the other product when the reaction is
complete?

Turn over »
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6 Read the article about the use of nanoparticles in sun creams.

Sun creams

Many sun creams use nanoparticles. These sun creams are very good at
absorbing radiation, especially ultraviolet radiation. Owing to the particle size,
the sun creams spread more easily, cover better and save money because you

use less. The new sun creams are also transparent, unlike traditional sun creams
which are white. The use of nanoparticles is so successful that they are now used
in more than 300 sun cream products.

Some sun creams contain nanoparticles of titanium oxide. Normal-sized particles
of titanium oxide are safe to put on the skin. For this reason some chemical
companies have assumed that nanoparticles of titanium oxide are also safe
without doing further testing.

It is thought that nanoparticles can pass through the skin and travel around the
body more easily than normal-sized particles. It is also thought that nanoparticles
might be toxic to some types of cell, such as skin, bone, brain and liver cells.

6 (a) Explain why nanoparticles pass through the skin and travel around the body more
easily than normal-sized particles of titanium oxide.

(2 marks)
6 (b) Explain why sun creams containing nanoparticles should be tested further.

6 (c) Suggest why some companies that make sun creams might not want to do more tests.

(2 marks)

170
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7 Aluminium is a useful metal.
7 (a) The atomic number (proton number) of aluminium is 13.

Complete the diagram to show the electronic structure of an aluminium atom.
Use crosses (x) to represent the electrons.

(1 mark)

7 (b) Aluminium is used as the electrical conductor for overhead power cables.

NI

T

T

(2 marks) A

Turn over »
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8 Epoxyethane has the formula C,H,O. It is used to make antifreeze and some types of
plastic.

When choosing a method of making a chemical, it is important to consider:

o the percentage yield
¢ the atom economy.

Epoxyethane can be made from ethene by two different methods. The overall equation for
each method is shown below.

Method 1
C,H, + Cl, + Ca©OH), — C,H,0 + CaCl, + H,0
ethene epoxyethane
Method 2
catalyst
2C,Hy(g) + O,(g) =— 2C,H,O(g)
ethene epoxyethane

8 (a) The table gives the relative formula masses (M,) of the reactants and products for

Method 1.

Formula of reactant or product Relative formula mass (Mr)

H,O 18

C,H, 28

C,H,0 44

Cl, 71

Ca(OH), 74

CaCl, 111

The percentage atom economy can be calculated using:

M, of useful product
Total M, of all reactants added together

x 100%

Percentage atom economy =

The percentage atom economy for Method 2 is 100 %.

12
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8 (a) Calculate the percentage atom economy for Method 1.

(2 marks)
8 (b) Method 2 has the higher atom economy.
Suggest why this is an advantage.

(2 marks)

8 (c) State and explain how an increase in pressure would affect the equilibrium yield of
epoxyethane using Method 2.

(2 marks)

8 (d) One problem with Method 2 is that ethene can also react with oxygen to make carbon
dioxide and water.

¢H, + 30, — 200, + 2H,0
How might this reaction affect the percentage yield of epoxyethane?

END OF QUESTIONS
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1. Reactivity Series of Metals

Potassium
Sodium
Calcium
Magnesium
Aluminium
Carbon
Zinc

Iron

Tin

Lead
Hydrogen
Copper
Silver
Gold
Platinum

most reactive

A

v

least reactive

(elements in italics, though non-metals, have been included for

comparison)

2. Formulae of Some Common

Ions

Positive ions

Name

Hydrogen
Sodium
Silver
Potassium
Lithium
Ammonium
Barium
Calcium
Copper(II)
Magnesium
Zinc

Lead
Iron(II)
Iron(I1I)
Aluminium

Formula

H+
Na*
Ag*
K+
Li*
NH,*
Ba?*
CaZ+
Cu 2+
Mg?*
7n 2+
Pb?*
Fe?*
Fe3*
Al 3+

Negative ions

Name

Chloride
Bromide
Fluoride
Iodide
Hydroxide
Nitrate
Oxide
Sulfide
Sulfate
Carbonate

June 2008 Insert for GCSE Additional Science (CHY2) and GCSE Chemistry (CHY3) Question Papers

Formula

Cl™
Br~
P
-
OH™

Turn over p
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