Surname Other Names For Examiner’s Use

Centre Number Candidate Number

Candidate Signature

General Certificate of Secondary Education 4
June 2009 P&Q\/\/

ADDITIONAL SCIENCE CHY2F
Unit Chemistry C2 F
CHEMISTRY

Unit Chemistry C2

Foundation Tier For Examiner’s Use

Thursday 4 June 2009 9.00am to 9.45am Question| Mark |Question| Mark

1 7

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

8

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.

¢ 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. Total (Column 1)

(2NN &) B I >N GO R A V)

i Total (Column 2) ——>
Information otal (Column 2)

e The maximum mark for this paper is 45.
e The marks for questions are shown in brackets.
e You are expected to use a calculator where appropriate. Examiner’s Initials
e You are reminded of the need for good English and clear presentation
In your answers.

TOTAL

Advice
¢ In all calculations, show clearly how you work out your answer.
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Answer all questions in the spaces provided.

1 The diagram represents an atom of beryllium.

Key

X Electron
@ O Neutron

@ Proton

Use a number from the box to complete each sentence.

1 (a) The atomic number (proton number) of this atom is

1 (b) The mass number of this atom is

(1 mark)

(1 mark)
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2 An indigestion tablet contains sodium hydrogencarbonate and citric acid.

When the tablet is added to cold water a chemical reaction takes place and there is a lot of
fizzing.

7_/Therm0meter
Tablet /Cgl I e

Water — w @J

2 (a) The formula of the gas that causes the fizzing is CO,
Name this Zas .....cocvieiiiiiiieiieeeeee e . (1 mark)
2 (b) This chemical reaction is endothermic.

2 (b) (i) Tick (¥) the statement which describes what happens to the temperature of the
solution.

Tick
Statement
)
The temperature of the solution will increase.
The temperature of the solution will decrease.
The temperature of the solution will stay the same.
(1 mark)

2 (b) (ii) Tick (¥) the statement which describes what happens to the energy during the
reaction.

Statement T:fk
)
Energy is given out to the surroundings.
Energy is taken in from the surroundings.
No energy is given out to or taken from the surroundings.
(1 mark) 3
Turn over »
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3 Ammonium nitrate is an important chemical. The diagram shows the main stages in the
manufacture of ammonium nitrate.

Study the diagram and then answer the questions.

Nitrogen Hydrogen
(from air)  (from natural gas)

Compressor |

* Unreacted
Reactor 1 4 nitrogen and
hydrogen
A4
Condenser >
Ammonia
A4

Acid — Reactor 2

l

Ammonium nitrate

Draw a ring around the correct answer in each box to complete the sentences.

pressure
3 (a) The compressor increases the | temperature | to 200 atmospheres.
volume
(1 mark)
air air.
3 (b) Inreactor 1 ammonia is made by reacting | natural gas | with | hydrogen.
nitrogen natural gas.
(2 marks)

0 4
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cooled
3 (c) Inthe condenser the mixture is | heated and the ammonia is
reduced
separated as a liquid. (1 mark)
3 (d) Inreactor 2 ammonium nitrate is made by reacting ammonia
hydrochloric
with | sulfuric acid.
nitric
(1 mark)
Turn over for the next question
Turn over »
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4 This question is about fluorine and some of its compounds.

4 (a) The diagram represents a molecule of hydrogen fluoride.

(5

Draw a ring around the type of bonding that holds the hydrogen and fluorine atoms
together in this molecule.

covalent ionic metallic
(1 mark)

4 (b) Fluorine is made in industry by the electrolysis of a mixture of potassium fluoride and
hydrogen fluoride.

4 (b) (i) Use one word from the box to complete the sentence.

gas liquid solid

To allow electrolysis to take place the mixture of potassium fluoride and

hydrogen fluoride must be ...........cccceeviiiiiiiiieniiiiecieeee . (1 mark)

for marking
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4 (b) (i) The mixture of potassium fluoride and hydrogen fluoride contains fluoride ions
(F), hydrogen ions (H") and potassium ions (K*).
Use one word from the box to complete the sentence.
fluorine hydrogen potassium
During electrolysis the element formed at the positive electrode is
............................................................ (1 mark)
4 (c) Fluoride ions are sometimes added to drinking water. It is thought that these ions help
to reduce tooth decay.
4 (c) (i) Tick (v') one question that cannot be answered by scientific investigation alone.
. Tick
uestion
N )
Do fluoride ions in drinking water reduce tooth decay?
Are fluoride ions in drinking water harmful to health?
Should fluoride ions be added to drinking water?
(1 mark)
4 (c) (i) Explain why you have chosen this question.
(1 mark)
5
Turn over for the next question
Turn over »
o7 G/K43676/Jun09/CHY 2F



Areas outside
the box will
not be scanned

for marking

5 This drill contains an electric motor.

Electric motor

&

Carbon contact

The diagram below shows the main parts of an electric motor.

Carbon contact

Copper ring
Carbon contact

The carbon contacts are made of graphite. Springs push the contacts against the copper ring.
The carbon contacts conduct electricity to the copper ring. The copper ring rotates rapidly
but does not stick or become worn because the graphite is soft and slippery.

5 (a) Using this information give two properties that make graphite suitable for making the
carbon contacts.

(2 marks)

0 8
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5 (b)

5 (b) (ii) Tick (v) the statement which explains why graphite is soft and slippery.

(1) Draw a ring around the correct word in each box to complete the sentence.

Each carbon atom in graphite is joined to

two

three

four

other carbon atoms by

covalent

ionic

metallic

bonds.

(2 marks)

Statement

Tick
()

It is made of layers of atoms.

It is made of small molecules.

It is an ionic compound.

Turn over for the next question

(1 mark)
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6 Read

the article and then answer the questions that follow.

Hydrogen fuel for cars?

Fuel Electric
cell motor

Hydrogen
storage
—— Hydaogen ’\/\//
Hydrogen is an excellent fuel. On combustion it reacts with oxygen from
the air to release a large amount of energy. The only product of combustion

is water which does not cause pollution. Hydrogen gas can be stored under
pressure in a cylinder but a leak of the gas could cause an explosion.

It has been found that lithium nitride can absorb and then release large volumes
of hydrogen. Hydrogen stored in lithium nitride will not explode.

The problem is that the rate at which hydrogen is absorbed and then released
from normal sized particles of lithium nitride is slow.

Recently scientists have made ‘nanosized’ particles of lithium nitride. The
‘nanosized’ particles have the advantage that they absorb and release the
hydrogen much faster when needed in the fuel cell.

10
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6 (a) Use information from the article to help you to answer these questions.

6 (a) (1) Give two reasons why hydrogen is an excellent fuel.

SRS
ettt e e —eetete e —e et —e e teatteteenteaat e bt eate st e be st e st enteeatenteenteesteseenteenaeteennens
(2 marks)
6 (a) (i11) Hydrogen stored in lithium nitride is safer in an accident than a cylinder full of
hydrogen gas.
State why.

6 (a) (ii1) What is the advantage of using ‘nanosized’ particles of lithium nitride instead of
normal sized particles for storing hydrogen?

Question 6 continues on the next page

for marking

Turn over »
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6 (b) Lithium nitride is an ionic compound that contains lithium ions (Li") and nitride

ions (N37).
6 (b) (i) The periodic table on the Data Sheet may help you to answer this question.

Which diagram, A, B or C, represents the electronic structure of a lithium atom?
Write your answer in the box.

°© Q0Q

6 (b) (il) Tick (v) the statement which describes how a lithium atom (Li) changes into a
lithium ion (Li%).

Diagram

(1 mark)

Tick
(V)

Statement

A lithium atom loses a neutron.

A lithium atom loses an electron.

A lithium atom loses a proton.

(1 mark)

6 (b) (ii1)) The diagram shows the electronic structure of a nitrogen atom.

Which diagram, A, B or C, represents the electronic structure of a nitride
ion (N3)?
Write your answer in the box.

Diagram

(1 mark)

12
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6 (c) The equation for the reaction of lithium nitride with hydrogen is:
Li;N + 2H, — LiNH, + 2LiH
What does the —— symbol mean?
Draw a ring around your answer.
reversible reaction endothermic reaction neutralisation
(1 mark)
6 (d) Draw aring around the correct answer in each box to complete the sentences.
much larger
6 (d) (i) ‘Nanosized’ particles of lithium nitride will be | a little larger
much smaller
than normal sized particles of lithium nitride. (1 mark)
6 (d) (i1)) One of the reasons why ‘nanosized’ particles have different properties
density
from normal sized particles is that they have a greater | mass
surface area
than normal sized particles of lithium nitride. (1 mark)
10
Turn over for the next question
Turn over »
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7 Sodium thiosulfate solution reacts with hydrochloric acid. As the reaction takes place the
solution slowly turns cloudy.

The diagram shows a method of measuring the rate of this reaction.

(e

Add dilute acid \
and start timing

Sodium 1

. - -
thiosulfate
solution A cross drawn
/ on paper

ol )

Time how long it takes for the cross to disappear

A student used this method to investigate how changing the concentration of the sodium
thiosulfate solution affects the rate of this reaction.

The student used different concentrations of sodium thiosulfate solution. All the other
variables were kept the same.

The results are shown on the graph on the opposite page.
7 (a) (i) Draw a line of best fit on the graph. (1 mark)

7 (a) (i1)) Suggest two reasons why all of the points do not lie on the line of best fit.

(2 marks)

for marking
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0.010

0.009

0.008

X

0.007

X

0.006

Rate of
reaction

0.005

0.004

0.003

0.002 X

0.001

0.000 *
0.00 0.05 0.10 0.15

Concentration of sodium
thiosulfate solution in mol/dm?

7 (b) (i) Inaconclusion to the investigation the student stated that:

“The rate of this reaction is directly proportional to the concentration of the
sodium thiosulfate solution.’

How does the graph support this conclusion?

7 (b) (i1) Explain, in terms of particles, why the rate of reaction increases when the
concentration of sodium thiosulfate is increased.

(2 marks)
6
Turn over »
15 G/K43676/Jun09/CHY 2F



16

Areas outside
the box will
not be scanned

for marking

8 This question is about methods of treating water.

8 (a) Chlorine is used to kill microorganisms in water. When chlorine is added to water a
chemical reaction takes place. The equation for this reaction is shown below.

Cl(g) + H,O(I) — 2H"(aq) + OCl(aq) + Cl(aq)
An acidic solution is produced when chlorine reacts with water.

Which ion, shown in the equation, makes the solution acidic? ..........ccccoevvvevvieenieeennnn.
(1 mark)

8 (b) Calcium hypochlorite tablets are added to water in some swimming pools to kill
microorganisms.

The formula of calcium hypochlorite is CaCl,0,
8 (b) (i) Calculate the relative formula mass (M) of calcium hypochlorite.

Relative atomic masses: O = 16; Cl=35.5; Ca=40.

Relative formula mass (M,) of calcium hypochlorite = ...,
(2 marks)
8 (b) (i1) Calculate the percentage by mass of chlorine in calcium hypochlorite.
Percentage by mass of chlorine in calcium hypochlorite = .............ccocceeiiiniennnn %
(2 marks)
16 G/K43676/Jun09/CHY 2F
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8 (b
8 (o
8 (o
8 (o
8 (o

(ii1)) Calculate the mass of chlorine in a 20 g tablet of calcium hypochlorite.

Waste water from some industrial processes sometimes contains harmful metal ions,
such as chromium ions. These ions must be removed from the water before it can be
returned to a river.

A method of removing chromium ions (Cr3") from water is represented by this
equation.

Cr’(aq) + 30H7(aq) — Cr(OH);(s)

(1) What type of substance would be added to the water to provide the OH™ ions?

(1) A precipitate is formed in this reaction.

What is a precipitate?

(i11) What method could be used to separate the precipitate from the solution?

END OF QUESTIONS
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There are no questions printed on this page

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED
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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 2009 Insert for GCSE Additional Science (CHY2) and GCSE Chemistry (CHY3) Question Papers

Formula

Cl™
Br~
P
-
OH™

Turn over p
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