Surname Other Names

Centre Number Candidate Number

Candidate Signature

General Certificate of Secondary Education
June 2008

ADDITIONAL SCIENCE
Unit Chemistry C2

CHEMISTRY
Unit Chemistry C2

Foundation Tier

Thursday 5 June 2008 9.00am to 9.45am

For this paper you must have:
e the Data Sheet (enclosed).
You may use a calculator.

Time allowed: 45 minutes

Instructions

e Use black ink or black ball-point pen.
¢ Fill in the boxes at the top of this page.
e Answer all questions.

CHY2F

¢ 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.
e The marks for questions are shown in brackets.

in your answers.

Advice

You are expected to use a calculator where appropriate.
You are reminded of the need for good English and clear presentation

¢ In all calculations, show clearly how you work out your answer.

JUNOS8CHY 2 FO0"1

G/K30557 6/6/6

For Examiner’s Use

AQA/

ASSESSMENT and
QUALIFICATIONS
ALLIANCE

For Examiner’s Use

Question| Mark |Question| Mark

1 7

8

o o B~ WDN

Total (Column 1) |—>

Total (Column 2) ——»

TOTAL

Examiner’s Initials

CHY2F



Areas outside
the box will
not be scanned
for marking

Answer all questions in the spaces provided.

1 This label was taken from a cola drink.

Ingredients

supe' B

Colouring
Phosphoric acid
Preservative
Flavouring

col\@
Great Taste!

The pH of this drink is 2.5.
1 (a) (i) Which one of the ingredients in the cola drink causes the low pH?

1 (a) (i1)) Draw aring around the name of the ion that gives the cola drink its low pH.

chloride hydrogen hydroxide sodium
(1 mark)
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1 (b) The preservative used in the cola drink is sodium benzoate.
Sodium benzoate is made using two chemical reactions.
Reaction 1
Methylbenzene is reacted with oxygen, with the help of a catalyst, to form benzoic
acid.
Reaction 2
Benzoic acid is neutralised by sodium hydroxide solution to form sodium benzoate and
water.
1 (b) (i) How does the catalyst help reaction 1?
(1 mark)
1 (b) (i) Reaction 1 has a high atom economy.
The table lists several statements. Put a tick (v') next to the one statement which
best describes a high atom economy.
Statement (V)
All the atoms used are cheap.
Most of the starting materials end up as useful products.
Only a small number of atoms are used in the reaction.
(1 mark)
1 (b) (iii) Reaction 2 is a neutralisation reaction.
Complete the equation by writing the formula of the product.
H + OH — e,
(1 mark)
5
Turn over »
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2 Pieces of zinc react with dilute acid to form hydrogen gas.

The graph shows how the volume of hydrogen gas produced changes with time.

Volume of gas /

~—

~_

Time
2 (a) Describe, as fully as you can, how the volume of gas produced changes with time.

(2 marks)

2 (b) A student wants to make the reaction take place faster.
Some suggestions are given in the table.

Put ticks (v) next to the two suggestions that would make the reaction take place
faster.

Suggestions )

Use bigger pieces of zinc.

Use a more concentrated acid.

Use zinc powder.

Decrease the temperature of the acid.

(2 marks)

0 4
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3 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

Use words from the box to complete the sentences.

covalent giant low small

four high six weak

One reason for using silica to make bricks for high-temperature furnaces is that silica has a

.......................................... melting point.

Silica has this property because it 1S @ .......ccceecveeveeciescieeciesieenenns structure in which each silicon
atom 1S JOINEd 1O ..veeveveeeieeiieiie e OXYgeN AtOMS DY ..cveeeiiiiieiiieiieniieeieeeeenn,
bonds.
(4 marks)
Turn over »
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4 Instant cold packs are used to treat sports injuries.

4

v
Sl N
I'\

INSTANT

Cold Pack

(a) One of the statements in the table is correct.

Put a tick (v') next to the correct statement.

One type of cold pack has a plastic bag containing water. Inside this bag is a smaller bag
containing ammonium nitrate.

The outer bag is squeezed so that the inner bag bursts. The pack is shaken and quickly gets
very cold as the ammonium nitrate dissolves in the water.

Statement

)

The bag gets cold because heat energy is given out to the surroundings.

The bag gets cold because heat energy is taken in from the surroundings.

The bag gets cold because plastic is a good insulator.

(1 mark)
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G/K30557/Jun08/CHY 2F



Areas outside
the box will
not be scanned
for marking

4 (b) Draw a ring around the word that best describes the change when ammonium nitrate
dissolves in water.

electrolysis endothermic exothermic
(1 mark)
4 (c) Suggest and explain why the pack is shaken after the inner bag has burst.
(2 marks)
Turn over for the next question
Turn over »
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5 (a) The diagram represents an atom of nitrogen.
5 (a) (i) Use words from the box to label the diagram.
electron neutron nucleus proton
(2 marks)
5 (a) (i1) Draw a ring around the mass number of this atom.
5 7 14 21
(1 mark)
5 (b) Nitrogen can react with hydrogen to make ammonia, NH;.
A B
Which diagram, A, B, C or D, best represents an ammonia molecule?
(1 mark)
0 8 G/K30557/Jun08/CHY 2F
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5 (c¢) Ammonia is made using the Haber process. The word equation for this reaction is
shown below.
nitrogen + hydrogen —= ammonia
5 (c) (i) Which two of the statements in the table do you know are true only by looking at
the word equation?
Put a tick (v') next to these two true statements.
Statement ()
The reaction is very fast.
Ammonia can break up to form nitrogen and hydrogen.
Ammonia is made from nitrogen and hydrogen.
The reaction that makes ammonia is endothermic.
(2 marks)
5 (c¢) (i) Draw aring around the name of the raw material from which nitrogen is
obtained.
air methane oil water
(1 mark)
5 (d) Some of the ammonia produced is neutralised by nitric acid to make a salt.
This salt is used as a fertiliser.
Put a tick (v') next to the name of the salt produced when ammonia is neutralised with
nitric acid.
Name of salt )
ammonia nitrate
ammonia nitride
ammonium nitrate
ammonium nitride
(1 mark)
8
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.

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) (i) How is the size of nanoparticles different from normal-sized particles of titanium
oxide?

6 (a) (i1)) Suggest how the size of nanoparticles might help them to enter the body more
easily.

(1 mark)
6 (b) Give two advantages of using nanoparticles in sun creams.
L ettt bt et h e bttt et e bttt e h e e bt et eh e e bt et e eneents
2 ettt te et e te e —eett e te e teeat e bt e teeat e bt enteeat e bt e teea e e bt e teenteteenteesee st enteentenaeenteentenne
(2 marks)
6 (c) Why might nanoparticles be dangerous inside the body?
(1 mark)
Turn over »
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7 Toothpastes often contain fluoride ions to help protect teeth from attack by bacteria.

a2

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

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

for marking

Relative formula mass (M,) = .......ccoevvirieiiinieiiie,
(2 marks)
7 (b) Calculate the percentage by mass of fluorine in SnF, .
Percentage by mass of fluorine = .........cccoovevverieneeneennnne. %
(2 marks)
1 2 G/K30557/Jun08/CHY 2F
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7 (c¢) A tube of toothpaste contains 1.2 g of SnF,.

Calculate the mass of fluorine in this tube of toothpaste.

Mass of fluorine = ........cccoecvevieviecienieneeienenn, g

7 (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 »
13 G/K30557/Jun08/CHY 2F



Areas outside

14 the box will
not be scanned
for marking
8 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.
8 (a) Explain why the electrode would dry faster when washed with propanone instead of
water.
(1 mark)
8 (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.

1 4
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8 (b) (i) What is the change in mass of the negative electrode? ...........cccoevvevverienieneennnnne g
(1 mark)

8 (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)

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

(4 marks)

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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