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Instructions

® Use black ink or ball-point pen.

® Fill in the boxes at the top of this page with your name,
centre number and candidate number.

® Answer all questions.

® Answer the questions in the spaces provided
— there may be more space than you need.

Information

® The total mark for this paper is 60.
® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.
® Questions labelled with an asterisk (*) are ones where the quality of your
written communication will be assessed
— you should take particular care with your spelling, punctuation and grammar, as
well as the clarity of expression, on these questions.

Advice

® Read each question carefully before you start to answer it.
® Keep an eye on the time.

® Try to answer every question.

® Check your answers if you have time at the end.
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Answer ALL questions

Some questions must be answered with a cross in a box X. If you change your mind about an
answer, put a line through the box 5¢ and then mark your new answer with a cross [X.

Reactions

1 (a) Beverlyn does an experiment to measure the temperature rise when a reaction occurs.
She adds zinc powder to copper sulfate solution in the apparatus shown.

// thermometer
I\ /I

copper
sulfate
solution

zinc powder
The zinc powder reacts with the copper sulfate solution to produce zinc sulfate
solution and copper.

(i)  Write the word equation for the reaction.

(ii) These are Beverlyn's results.

temperature of solution at the start of the reaction =27 °C
temperature of solution at the end of the reaction =32 °C

Calculate the rise in temperature in this reaction.

3
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(iii) Complete the sentence by putting a cross (X)) in the box next to your answer.
Heat is given off during the reaction.

This shows the reaction is

A a decomposition reaction
B an endothermic reaction
C an exothermic reaction

D a precipitation reaction

(b) Catalysts are added to some reactions.

(i) Explain what a catalyst is.

(ii) Explain the benefits of using catalytic converters in car exhaust systems.

(Total for Question 1 = 8 marks)
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Structures

2 The diagram shows part of the structure of diamond.

(a) How many bonds does a typical carbon atom in diamond form?

(b) Complete the sentences by putting a cross (X)) in the box next to your answer.

(i)

O O o o

~

—

O 0O o o

The bonds between carbon atoms in diamond contain

A protons
B neutrons
C electrons

D ions

The structure of diamond is
A simple molecular, covalent
B giant molecular, covalent
C ionic

D metallic

S 3 95 9 4 A 0 5 1 7
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(c) Hexane and water are immiscible.
The diagram shows a piece of apparatus being used to separate a mixture of

hexane and water.

B

(i) Give the name of this piece of apparatus.

(ii) The density of hexane is less than the density of water.

Describe how this apparatus can be used to produce separate samples of
hexane and water.

S 3 9 5 9 4 A 0 6 1 7



(d) The apparatus shown can be used to test the electrical conductivity of liquids.

battery

bulb

liquid

graphite rods beaker

Describe how you would use this apparatus to show that the electrical
conductivity of hexane is that of a typical simple molecular, covalent compound.
(2)

(Total for Question 2 = 8 marks)

7
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Solid compounds

3 (a) The table shows the melting points, solubility in water and relative electrical
conductivity of a solution in water for five substances.

The properties of each substance can be used to decide the type of structure of
the substance, shown in the last column.

The structure of solid X is not shown.

melting point solubility in relative electrical

substance conductivity, when  type of structure
o water . .
/°C dissolved in water
sodium nitrate 307 soluble good ionic
silicon(IV) oxide 1610 insoluble does not dissolve in giant molecular,
water covalent
calcium chloride 782 soluble good ionic
glucose 146 soluble poor simple molecular,
covalent
solid X 808 soluble good

Use the information in the table to explain what type of structure solid X has.

(b) Complete the sentence by putting a cross (X)) in the box next to your answer.

A flame test was carried out on another solid.
A flame test can be used to show the presence of

[0 A carbon dioxide

B methane

O
[J C nitrateions
O

D sodium ions

S 3 9 5 9 4 A 0 8 1 7



(c) Calcium chloride contains calcium ions and chloride ions.

Describe how a calcium atom, Ca, forms a calcium ion, Ca%*.

(d) Lead chloride is an insoluble salt.
It can be produced as a precipitate by mixing sodium chloride solution with a
solution of a lead salt.

Complete the word equation for the reaction that takes place when sodium
chloride solution is mixed with a solution of your chosen lead salt.

(Total for Question 3 = 10 marks)

9
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Iron chloride

4 Iron and chlorine react to form iron chloride.
The apparatus shown is used to carry out the reaction.

iron wool

dry
chlorine ——»
gas

(@) Which of these hazard symbols should be on a cylinder of chlorine to show that it
is toxic?

Put a cross (X)) in the box next to your answer.

Uy

LTA LB Llc LID

(b) Safety precautions must be taken when carrying out this experiment.

(i) State a precaution that must be taken because chlorine is toxic.

(i) State any other precaution that should be taken.

S 3 95 94 A 01 01 7



(c) (i) This periodic table shows the position of four elements, A, B, Cand D.

1T 2 3 4 5 6 7 0

Iron is a transition metal.
Which letter shows the position of iron in the periodic table? ...
(1)

(i) State two properties of iron or its compounds which show that it is a typical
transition metal.

PPOPEITY T e

PTOPEITY 2.

(d) Calculate the relative formula mass of iron chloride, FeCls.
(Relative formula masses: Cl = 35.5, Fe = 56)

(e) Complete the balanced equation for the reaction of iron with chlorine to form iron

chloride.
(2)

..................... Fe + .....Clh — 2FeCl;

1
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(f) In an experiment iron reacts with chlorine to produce 13.00 g of iron chloride.
The theoretical yield of this reaction is calculated to be 16.25g.

Calculate the percentage yield of the reaction.

ANSWET ..

(Total for Question 4 = 12 marks)
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Elements

5 Mendeleev produced the first periodic table.
In a version of his periodic table, he put these elements in group 1.

hydrogen
lithium
sodium
potassium
copper
rubidium
silver
caesium

gold

(@) Some of the elements in this list are also in group 1 of the modern periodic table.

Which element is in the list above and also in group 1 of the modern periodic
table?

Put a cross (X)) in the box next to your answer.

L1 A gold
L1 B silver
[J C copper
(|

D sodium

(b) The element francium is now included in group 1 of the modern periodic table but
did not appear anywhere in Mendeleev’s periodic table.

Suggest why francium was not in Mendeleev’s periodic table.

13

U0 00 R Turn over
S 3 95 94 A 01 3 1 7 urnove



(c) Explain why hydrogen is not included in group 1 in most versions of the modern
periodic table.

(d)The atomic number and electronic configurations of three elements are shown in
the table below.

. electronic
element atomic number R .
configuration
lithium 3 2.1
sodium 11 2.8.1
potassium 19 2.8.8.1

Describe how the electronic configuration of sodium shows the group and period
of sodium in the periodic table.

S 3 95 9 4 A 01 4 1 7



*(e) An atom of beryllium has an atomic number of 4 and a mass number of 9.
Describe the numbers and arrangements of the protons, neutrons and electrons in

this atom.
(6)

(Total for Question 5 = 12 marks)

15
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Group 7

6 (a) The elements fluorine, chlorine, bromine and iodine are all in group 7 of the
periodic table.

(i) State the name given to the elements in group 7.

(i) Give the symbol for an atom of bromine.

(b) The table shows the states and colours of three of these elements at room
temperature.
The information for chlorine is missing.

state at room colour at room
element
temperature temperature
fluorine gas pale yellow
chlorine
bromine liquid dark red
iodine solid grey

Use the information in the table to describe the appearance of chlorine at room
temperature.

S 3 95 9 4 A 01 6 1 7



*(c) When chlorine is added to a solution of potassium bromide, a colour change is seen.
When chlorine is added to a solution of potassium fluoride, no colour change is seen.

Explain how these observations provide evidence for the order of reactivity of
bromine, chlorine and fluorine.

(Total for Question 6 = 10 marks)

TOTAL FOR PAPER = 60 MARKS

17
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General Marking Guidance

. All candidates must receive the same treatment. Examiners must mark the
first candidate in exactly the same way as they mark the last.

. Mark schemes should be applied positively. Candidates must be rewarded for
what they have shown they can do rather than penalised for omissions.

° Examiners should mark according to the mark scheme not according to their
perception of where the grade boundaries may lie.

. There is no ceiling on achievement. All marks on the mark scheme should be
used appropriately.

. All the marks on the mark scheme are designed to be awarded. Examiners
should always award full marks if deserved, i.e. if the answer matches the
mark scheme. Examiners should also be prepared to award zero marks if the
candidate’s response is not worthy of credit according to the mark scheme.

o For questions worth more than one mark, the answer column shows how
partial credit can be allocated. This has been done by the inclusion of part
marks eg (1).

. Where some judgement is required, mark schemes will provide the principles
by which marks will be awarded and exemplification may be limited.

. When examiners are in doubt regarding the application of the mark scheme
to a candidate’s response, the team leader must be consulted.

o Crossed out work should be marked UNLESS the candidate has replaced it
with an alternative response.

Quality of Written Communication
Questions which involve the writing of continuous prose will expect candidates to:

o Write legibly, with accurate spelling, grammar and punctuation in order to
make the meaning clear

o Select and use a form and style of writing appropriate to purpose and to
complex subject matter

o Organise information clearly and coherently, using specialist vocabulary
when appropriate.

Full marks will be awarded if the candidate has demonstrated the above abilities.

Questions where QWC is likely to be particularly important are indicated (QWC) in the mark
scheme, but this does not preclude others.

5CH2F/01
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General Information

The following symbols are used in the mark schemes for all questions:

Symbol

Meaning of symbol

Indicates that credit should be given for other

eq correct alternatives to a word or statement
Words or phrases separated by an oblique are
/ oblique alternatives to each other

{ } curly brackets

Indicate the beginning and end of a list of
alternatives (separated by obliques) where
necessary to avoid confusion

() round brackets

Words inside round brackets are to aid
understanding of the marking point but are not
required to award the point

5CH2F/01
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Question Answer Acceptable answers Mark
Number
1(a)(i) e copper sulphate and zinc(1) Allow zinc powder
e zinc sulphate and copper (1)
(2
Question Answer Acceptable answers Mark
Number
1(a)(ii) 5 (°C)
(1)
Question Answer Acceptable answers Mark
Number
1(a)(iii) C
1)
Question Answer Acceptable answers Mark
Number
1(b)(i) An explanation linking the following
points
(provides alternative reaction path)
e (catalyst) speeds up the lowers activation energy
reaction (1)
e (catalyst) is unchanged
chemically and in mass at end 2
of reaction
Question Answer Acceptable answers Mark
Number
1(b)(ii) An explanation linking the following
points
e speeds up reaction of carbon
monoxide / unburnt fuel with
oxygen from air (1)
e prevents / reduces amount of
harmful gases (in the exhaust
gases) from entering the air
(1)
(2
5CH2F/01
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Question Answer Acceptable answers Mark
Number
2(a) four/4
(1)
Question Answer Acceptable answers Mark
Number
2(b)(i) c
1)
Question Answer Acceptable answers Mark
Number
2(b)(ii) B
(1)
Question Answer Acceptable answers Mark
Number
2(c)(i) separating funnel
1)
Question Answer Acceptable answers Mark
Number
2(c)(ii) A description including two of the
following points
e run off lower layer (1)
e stop when liquid junction half
way through tap(1)
e other liquid left in funnel /
pour upper layer out through
top (1)
e upper layer is hexane / lower
layer is water(1)
2
5CH2F/01
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Question Answer Acceptable answers Mark
Number
2(d) A description including two of the
following points
e test circuit first to ensure
bulb lights
e pour hexane / liquid into
beaker(1)
e Dbulb does not light(1)
¢ (liquid)does not conduct
(electricity)(1) (2
5CH2F/01
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Question Answer Acceptable answers Mark
Number
3(a) An explanation linking the following
points
e ionic (1)
o (because) it has high melting
point / is soluble in water /
has a solution that conducts
1) ()
Question Answer Acceptable answers Mark
Number
3(b) D
1)
Question Answer Acceptable answers Mark
Number
3(c) A description including two of the
following points
e loses electrons(1)
e two (electrons) (1)
2
o from the outer shell (1)
Question Answer Acceptable answers Mark
Number
3(d) e lead nitrate(1)LHS any soluble lead salt
e sodium nitrate(1)RHS corresponding sodium salt (2)
Question Answer Acceptable answers Mark
Number
3(e) A description including the following
points
e add dilute nitric acid(1)
e add silver nitrate solution(1)
e white {solid / precipitate}
(forms)(1) (3)
5CH2F/01
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Question Answer Acceptable answers Mark
Number
4(a) B
(1)
Question Answer Acceptable answers Mark
Number
4(b)(i)
carry out experiment in a fume
cupboard
1)
Question Answer Acceptable answers Mark
Number
4(b)(ii) wear goggles / lab coat / gloves
(1)
Question Answer Acceptable answers Mark
Number
4(c)(i) C
(1)
Question Answer Acceptable answers Mark
Number
4(c)(ii) Any two from the following points
¢ high melting point (1)
¢ high density (1)
e good conductor of heat (1)
e good conductor of electricity
(1)
e forms coloured compounds (1) @
5CH2F/01
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Question Answer Acceptable answers Mark
Number
4(d) 35.5x3 (1) +56 (1) 162.5 or 163 on its own gains 2 marks
162.5 (2)
Question Answer Acceptable answers Mark
Number
4(e) o 2(Fe) (1)
e 3(Cl) (1)
2
Question Answer Acceptable answers Mark
Number
4(F) 13.00/16.25 (1) x 100 (1) 80% on its own gains 2 marks
= 80% )
5CH2F/01
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Question Answer Acceptable answers Mark
Number
5(a) D
1)
Question Answer Acceptable answers Mark
Number
5(b) had not been discovered did not know about it
(1)
Question Answer Acceptable answers Mark
Number
5(c) An explanation linking the following
points
EITHER
o (different properties (to other
group 1 elements)(1)
e elements in a group have
similar (chemical)
properties(1)
OR
e hydrogen is a non-metal / not
a metal (1)
o all the other elements are
metals (1) (2)
Question Answer Acceptable answers Mark
Number
5(d) A description including the following
points
e one electron in outer shell so
in group 1(1)
e (electrons in) three shells so
in period 3 (1) (2)
5CH2F/01
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Question Indicative content Mark
Number
QWC | *5(e) | A description including some of the following points
o four protons
o five neutrons
e four electrons
e protons in nucleus
e neutrons in nucleus
e electrons in shells
e two electrons in first shell
e two electrons in second/outer shell
last two points could be expressed as electronic configuration is 2.2
allow correct diagram (6)
Level | O no rewardable material
1 1-2 e correct number or position of one type of particle / correct numbers or
positions or two particles
e the answer communicates ideas using simple language and uses limited
scientific terminology
e spelling, punctuation and grammar are used with limited accuracy
2 3-4 e correct number and position of one type of particle and two other correct
numbers and /or positions of other particle(s)
e the answer communicates ideas showing some evidence of clarity and
organisation and uses scientific terminology appropriately
¢ spelling, punctuation and grammar are used with some accuracy
3 5-6 e correct number and position of all three particles / one error in former and
correct electronic configuration
e the answer communicates ideas clearly and coherently uses a range of
scientific terminology accurately
¢ spelling, punctuation and grammar are used with few errors

5CH2F/01
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Question Answer Acceptable answers Mark
Number
6(a)(i) halogens do not accept group 7
1)
Question Answer Acceptable answers Mark
Number
6(a)(ii) Br do not accept BR, br etc
do not accept Br, (1)
Question Answer Acceptable answers Mark
Number
6(b)(i) yellow green (1)
gas (1) (2
Question Indicative Content Mark
Number
QWC | *6(c) | A explanation to include some of the following points
e colour change shows reaction occurs
e chlorine reacts with potassium bromide solution
e bromine is formed
e colour is red brown
e chlorine displaces bromide ions
e chlorine is more reactive than bromine
¢ no colour change shows no reaction / chlorine does not react with
potassium fluoride solution
e chlorine does not displace fluoride ions
e chlorine is less reactive than fluorine
¢ order of reactivity from most reactive halogen is fluorine, chlorine,
bromine (6)
Level | O No rewardable content
1 1-2 ¢ a limited description of at least two relevant points either from one
reaction or from both reactions
e the answer communicates ideas using simple language and uses limited
scientific terminology
o spelling, punctuation and grammar are used with limited accuracy
2 3-4 e adetailed description of one reaction (one minor omission may be ignored)
/ a limited description of some aspects of both reactions
e the answer communicates ideas showing some evidence of clarity and
organisation and uses scientific terminology appropriately
e spelling, punctuation and grammar are used with some accuracy
3 5-6 e adetailed description of both reactions (one minor ommision may be
ignored)
e the answer communicates ideas clearly and coherently uses a range of
scientific terminology accurately
¢ spelling, punctuation and grammar are used with few errors
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