Interactive Example Candidate Responses
Paper 3 (May / June 2016), Question 1

Cambridge IGCSE™
Chemistry 0620

Version 2.0

NI\
=

©

Interactive

\‘.\,111

T 1Y e < 3 .
| ) f 5 . () “ .',
vV g pur it " LN/
et ¥ ‘8 aNe 5] 7

. ¢ s~
N A P AN L
F g

Cambridge
Pathway



In order to help us develop the highest quality resources, we are undertaking a continuous programme of review; not only to measure the success of
our resources but also to highlight areas for improvement and to identify new development needs.

We invite you to complete our survey by visiting the website below. Your comments on the quality and relevance of our resources are very important
to us.

www.surveymonkey.co.uk/r/GL6ZNJB

Would you like to become a Cambridge International consultant and help us develop support materials?

Please follow the link below to register your interest.

www.cambridgeinternational.org/cambridge-for/teachers/teacherconsultants/

Copyright © UCLES 2017
Cambridge Assessment International Education is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of the University of

Cambridge Local Examinations Syndicate (UCLES), which itself is a department of the University of Cambridge.

UCLES retains the copyright on all its publications. Registered Centres are permitted to copy material from this booklet for their own internal use. However, we
cannot give permission to Centres to photocopy any material that is acknowledged to a third party, even for internal use within a Centre.


http://www.surveymonkey.co.uk/r/GL6ZNJB
http://www.cambridgeinternational.org/cambridge-for/teachers/teacherconsultants/

4 spi"ggt } MIDDLE Low
1 The structures of some substances containing chlorine are shown.

A B c
o Your
I (e )i

| ( :

cl1—Ct Mark Mark Comment
CI/C;I\CI 1(a)(i) 1/1  Correct. The chlorine contains two atoms so it is diatomic.
D E
(|31 Iil I|= cl cl /Cl 1(a)(ii) 1/1  Correct. The ions are shown as + and —.
. Cl=—~C~—~C—C—F \AI/ \'AI
L /NS
H H F Gl Cl Cl
(a) Answer the following questions about these substances. 1(a)iii) 2/2 Thisis a concise model answer.
(i) 'Which substance is.a diatomic molecule?
N :B ................................... oeumssassnsssanassansansans Rbsassassssomsssesasun i mssasamenamsasasens nss (11
(i) Which substance represents part of an ionic structure? ' 1(a)(iv) 1/1  The correct molecular formula has been written.
(iii) Which substance is an element?
Explain your answer. 1(b)(i) 1/1  Correct. The top number represents the number of protons and
the number of neutrons.

1(b)(ii) 1/1  Correct. The answer obtained by 35-17.
1(b)(iii) 1/2 The middle electron shell is missing and therefore 1 mark has
been deducted. There should be 17 electrons because there are

17 protons. (See the bottom figures in the symbols.)
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(b) The symbols for two isotopes of chlorine are shown.
ger gt
Your Examiner marks and comments
(i) How do these two isotopes differ in their atomic structure?
Mark Mark Comment
1(a)(i) 1/1  Correct. The chlorine contains two atoms so it is diatomic.
(i) Determine the number of neutrons present in one atom of the isotope 33C1.
1(a)(ii) 1/1  Correct. The ions are shown as + and —.
(iii) Draw the electronic structure of a chlorine atom. Show all shells and all electrons.
1(a)(iii) 2/2 This is a concise model answer.
1(a)(iv) 1/1  The correct molecular formula has been written.
1(b)(i) 1/1  Correct. The top number represents the number of protons and
the number of neutrons.
2]
[Total: 9] _
1(b)(ii) 1/1  Correct. The answer obtained by 35—17.
1(b)(iii) 1/2 The middle electron shell is missing and therefore 1 mark has
been deducted. There should be 17 electrons because there are
17 protons. (See the bottom figures in the symbols.)
 — e ______________________________________
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1 The structures of some substances containing chlorine are shown.

B ' c :
Your Examiner marks and comments

—

A
C
| Cl—Ci Mark Mark Comment
(o]
c{' \Cl 1(a)(i) 0/1 Although E has two types of atom, diatomic means containing
- ClI two atoms only. No mark
D E
QI' H T 1 ol cl 1(a)(ii) 0/1 The ionic structure is shown in these questions using + and —
TR ci: — ¢ 4 " ' signs, so C is correct here, not A. No mark.
H !!1 il= Cl Cl o]
(a) Answer the following questions about these substances. 1(a)(iii) 2/2 This contains the idea that elements contain only one type of
' atom.

(i) Which substance is a diatomic molecule?

E . ti

(iiy Which Substsnct',:-' represents part of an ionic structure? ' 1(a)(iv) 1/1  This is acceptable instead of a molecular formula: C,H,F.CL,.

(iii} Which substance is an element?

Explain your answer. 1(b)(i) 0/1 The essential word, either mass (number) or nucleon, (number)

is missing. No mark.

N i T LT T T L L 1]

1(b)(ii) 1/1  The calculation of the number of neutrons is correct and the
working is shown.

1(b)(iii) 2/2  The correct electronic structure is shown and the electrons are
paired up, which helps in counting.

EXAMINER MARK
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Your Examiner marks and comments

Mark Mark Comment

(b) The symbols for two isotopes of chlorine are shown.
BCI 37Cl

(i) How do these two isotopes differ in their atomic structure?

ﬂvﬂlv"" 1(a)(i) 0/1 Although E has two types of atom, diatomic means containing
two atoms only. No mark

(ii) Determine the number of neutrons present in one atom of the isotope i’?CI X

1(a)(ii) 0/1 The ionic structure is shown in these questions using + and —
signs, so C is correct here, not A. No mark.

(iii) Draw the electronic structure of a chlorine atom. Show all shells and all electrons.

(T= 2:%8:7

1(a)(iii) 2/2  This contains the idea that elements contain only one type of
atom.
1(a)(iv) 1/1  This is acceptable instead of a molecular formula: C,H.F.CL,.
1(b)(i) 0/1 The essential word, either mass (number) or nucleon, (number)
is missing. No mark.
[2]
[Total: 9]

1(b)(ii) 1/1  The calculation of the number of neutrons is correct and the
working is shown.

1(b)(iii) 2/2  The correct electronic structure is shown and the electrons are
paired up, which helps in counting.

EXAMINER MARK
COMMENTS SCHEME
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The structures of some substances coniaining chlorine are shown.

A . B oo c’
ct
| cl—Gl
c
AR
o}
D E
Cl H F
cl cL ol
Cl-—_(l.'}—‘(l‘—lc— F \AI/ \AI/
[ ] ] 7N\
H H F (o] ol cl

(a) Answer the following questions about these substances.

(i) Which substance is a diatomic molecule?

(ii) Vhich substance represents part of an ionic structure?

=1 P PR

(iii} Which substance is an element?

Explain your answer.

&lsm&[cmrm‘hmserkbessonldpne. ..... Hps..

O SR R

(iv) Determine the simplest formula for substance D.

srrrinsssraganans

(1

11

1(a)(i)

1(a)(ii)

1(a)(iii)

1(a)(iv)

1(b)(i)

1(b)(ii)

1(b)(iii)

<

Select
page

)

MIDDLE LOW

Examiner marks and comments

Your
Mark Mark Comment
0/1 Although E has two types of atom, diatomic means containing
two atoms only. No mark
1/1  The ionic structure is shown in these questions using + and —
signs, so C is correct.
2/2  Correct definition of an element.
0/1 The carbon atoms have not been counted. No mark.
0/1 The incorrect particles have been given here. There are different
numbers of neutrons. No mark.
1/1  This has been calculated correctly (35-17) from the symbols
above.
0/2  Structure A has been redrawn instead of the electronic structure
requested in the instruction. No mark.
A

EXAMINER MARK
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(b) The symbols for two isotopes of chlorine are shown.

3] rct
17 17 o
Your Examiner marks and comments

i) How do these two isotopes differ in their atomic structure?
® & Mark Mark Comment

Th | oot numbers of o) d sk
hey have  dikfreod numbes o eledmns. andprbes-m) B D A E e e aes 6 alei, GBS GoiETi

two atoms only. No mark

(i) Determine the number of neutrons present in one atom of the isotope ??Cl -

1(a)(ii) 1/1  The ionic structure is shown in these questions using + and —
signs, so C is correct.

(iii) Draw the electronic structure of a chlorine atom. Show all shells and all electrons.

:{ 1(a)(iii) 2/2  Correct definition of an element.
C
/ \\L
g y |
1(a)(iv) 0/1 The carbon atoms have not been counted. No mark.
1(b)(i) 0/1 The incorrect particles have been given here. There are different
numbers of neutrons. No mark.
(2
[Total: 9]
1(b)(ii) 1/1  This has been calculated correctly (35-17) from the symbols
above.
1(b)(iii) 0/2  Structure A has been redrawn instead of the electronic structure
requested in the instruction. No mark.
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2 Abicycle maker wants to choose a suitable material to make bicycle frames.
The table shows the properties of some materials that could be used.

material relative density | resistance to cost per tonne Your Examiner marks and comments
strength in-gfcrn? 1 corrosion | in$/tonne Mark Mark Comment
_ aluminium | 8. .. 27 . | verygood 1500 . o L
- — . S 2(a) 3/3 Stainless steel’ with three correct reasons scores a full three
iron 21 7.9 poor 450 ) marks.
 stainless 24 7.9 very good | 600
steel
titanium 27 4_.5 very.good ' 1 500_0
zine | 14 7.1 good 130
’ . 1/1  The commonest ore of aluminium has been chosen.
(a) Which material is the most suitable for making the bicycle frame? 2(b)(i)

Explain your answer using information from the {able.

..........................................................

................................. Z(b)(ii) 0/1 The e;.ase of ex‘trfactio.n is relat?d incorrectIY tp the amount of
5] material. Aluminium is a reactive metal so it is extracted by
s ' ' electrolysis. Carbon is used to extract less reactive metals such
as iron. No mark.

{b) Aluminium is extracted from aluminium oxide by electrolysis.

(i) State the name of the main ore of aluminium. -

S B UK e [1] 2(b)(iii) 2/2  The anode and cathode products have been identified correctly.

(ii) Suggest why aluminium is extracted by electrolysis and not by reduction with carbon.

T EASNELL LR, .. R MG S A s [1]
(iii) Molten aluminium oxide is electrolysed using graphite electrodes. 2(c) 3/4 Mentioning the closer and slower movement of the particles
during condensation earns marks. The answer conveys the

FISCRCLES PIOCLRNS G Sils: Shouisesial idea that the particles in a solid are very close (touching) and

the positive electrode (@NOAE), ..o LKV IZ2 o iierciirinens N suggests that the particles do move (from place to place). The
word vibrate is required here.

the negative electrode (cathode).

EXAMINER MARK
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(e) The diagram shows the changes of state when zinc vapouris cooled slowly to room témperature.

zinc Ccondensation | molten | freezing _| solid Examiner marks and comments
vapour T aine (solidification) zine | Your

Mark Mark Comment
Explain what happens during these changes in terms of : 2(a) 3/3 ‘Stainless steel’ with three correct reasons scores a full three
+  the distance between the particles, LRI,
« the type of motion shown by the particles.
DL bendensation, dhe pardides. gek deser bogerhan
LANA  Wove  Slower, bud CHWl af? moving,
'Du“,j{"n_‘, ET:ETE}WP""*“”‘S ..,.,gﬂ,..&.,.M!;-'.!'."?t...g,‘.o:Se.,..*%?‘&:fhﬂk;... 2(b)(i) 1/1  The commonest ore of aluminium has been chosen.
.......... and . Yorte\y emoVe adall.
4]
[Total: 11]

2(b)(ii) 0/1 The ease of ex‘trfactio.n is relatgd incorrectly tp the amount of
material. Aluminium is a reactive metal so it is extracted by
electrolysis. Carbon is used to extract less reactive metals such
as iron. No mark.

2(b)(iii) 2/2 The anode and cathode products have been identified correctly.
2(c) 3/4 Mentioning the closer and slower movement of the particles
during condensation earns marks. The answer conveys the

idea that the particles in a solid are very close (touching) and
suggests that the particles do move (from place to place). The
word vibrate is required here.

EXAMINER MARK
COMMENTS SCHEME




2

A bicycle maker wants to choose a suitable material to make bicycle frames.
The table shows the properties of some materials that could be used.

material relative . density resistance to cost per toﬁne
strength ing/om® | corrosion in $/tonne
aluminium | 8 27 | very good . 1500
iron _ 21 7.9 poor 450
stainless 24 7.9 - very good . 600
steel I
titanium 27 4.5 very good 15000
zinc 14 74 good 1300

(a) Which material is the most suitable for making thebicycle frame?

Explain your answer using information from the table.

Sainless. Gleel... becase ... 1435 V... S&‘aﬂg
1 1C Very. dense and_has oo

'§ eSiStante.... Jo....Coaeson... bak. A IF-.....
s, et Joo. 9}”%&\3& ............

(b) Aluminium is extracted from aluminium oxide by electrolysis.

(i) State the name of the main ore of aluminium.

e 1]

(i} Molten.aluminium oxide is electrolysed using graphite electrodes.

Predict the products of this electrolysis at

Qﬂld’?— ....................................................
@ ' Mopiniom okide.

the positive electrode (anode), ...

the negative electrode (cathods). .

<

2(a)

2(b)(i)

2(b])(ii)

2(b)(iii)

2(c)

page

Select

)

MIDDLE

Examiner marks and comments

Your
Mark Mark Comment

3/3 'Stainless steel” with three correct reasons scores a full three
marks.

1/1  The correct ore of aluminium has been identified.

0/1  Incorrect. Aluminium is high in the reactivity series but appears
unreactive if not freshly made because of its unreactive oxide
layer. Very reactive metals are extracted by electrolysis.

0/2 Graphite is the anode not the product at the anode (which is
oxygen). Aluminium oxide is the electrolyte not the product at
the cathode (which is aluminium).

2/4 The answer contains the idea of moving closer and the idea
of slower movement. The arrangement is not asked for in the
instruction.

EXAMINER MARK

SCHEME

COMMENTS




(c) The diagram shows the changes of state when zinc vapouris cooled slowly to room temperature.

solid
zine

condensation freezing

- (solidification)

maolten
zinc

zine
vapour

Explain what happens during these changes interms of

+  the distance between the particles,

* the'type of motion shown by the particles.

Fitly, e fchcles  Slowly Sk
fo.. Mew... éévger Gl......05r...... NG,
maﬂ F:‘!@( a{f Sdid. 2’4/?(
J‘é’(\g{ L0yt

[Total: 11]

2(a)

2(b)(i)

2(b)(ii)

2(b)(iii)

2(c)

<

page

Select

MIDDLE

Examiner marks and comments

Your
Mark Mark Comment

3/3 'Stainless steel” with three correct reasons scores a full three
marks.

1/1  The correct ore of aluminium has been identified.

0/1  Incorrect. Aluminium is high in the reactivity series but appears
unreactive if not freshly made because of its unreactive oxide
layer. Very reactive metals are extracted by electrolysis.

0/2 Graphite is the anode not the product at the anode (which is
oxygen). Aluminium oxide is the electrolyte not the product at
the cathode (which is aluminium).

2/4 The answer contains the idea of moving closer and the idea
of slower movement. The arrangement is not asked for in the
instruction.

m
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COMMENTS
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3 Thetable shows soime properties of the Group| metals.

lithium 0.53 ' 181 1342 Mark Mark Comment

sodium ' ' - 98 - 883 ' 3(a)(i) 1/1  This is just sufficient: "down the Group’ would have been better.
potassium _ 0.86 63 760

rubidium 1.53 39 - 686

caesium, - ) . _ . ,_ 29 - 669 3(a)(ii) 1/1  Just within the range allowed.

(a) (i) Describe the trend.in boiling points of the Group | metals.
‘_‘-

- dﬁﬁﬂmlmo&\\-ﬁoﬂgcgguv\ [1] 3(a) (i) 1/2  There must be a comparison with the quoted temperature of
' 20°C to get the mark. 1 mark was lost.

(ii) Predict the.density of caesiur.
R . :

25 . . - - i

,,,,,,,,,,,,,,, o B

3(b) 1/2 A reactive metal reacting with cold water produces the
hydroxide not the oxide. Hydrogen is correct.

(iii) Deduce the state of caesium-at 20 C.

Explain your answer. 3(c) 2/2  The working is correct here, as well as the answer.

selidd

........ N OO 7

3(d)(i) 1/1 A good answer which mentions the solubility/insolubility of both
pencil and ink.

(b) Complete the word equation for the reaction of rubidium with water.

rubidium + water — Vi oRSe .+ QRGN i I —
R
3(d)(iii) 1/1  Correct.
3(d)(iv) 1/1  Correct.
T

EXAMINER MARK
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Your Examiner marks and comments

(c)} The dye, indigotin, is formed when compound F is exposed to air.
The structure of compound F Is shown below.

H
Hal (l;\ _ONa* : Mark Mark Comment
(13 - ﬁ"“‘“"‘([f ' 3(a)(i) 1/1  This is just sufficient: "down the Group’ would have been better.
C o]
H “\“c':/ SN
| I
H H 3(a)(ii) 1/1  Just within the range allowed.

Complete the table and calculate the relative molectular mass of compound F.

type of atom. number of atoms atomic mass | pdectdor pady | 3(a)iii) 1/2  There must be a comparison with the quoted temperature of
carbon 8 12 8x%12=96 20°C to get the mark. 1 mark was lost.
‘hydragen L i ’ | . ; %“5 bXi=G
nitrogen : L 4 Txi4=14 - 3(b) 1/2 A reactive metal reacting with cold water produces the
~oxygen 1 18 L 1x16=16 , , hydroxide not the oxide. Hydrogen is correct.
sodium ; | - e | mepea [1X23z23
re[gtive molecular mass=.....:l. ..... \55 2] 3(c) s The ioldng [ conee: hers, &3 well 68 e ansien.

3(d)(i) 1/1 A good answer which mentions the solubility/insolubility of both
pencil and ink.

3(d)(ii) 1/1  Correct.

3(d)(iii) 1/1  Correct.

3(d)(iv) 1/1  Correct.
—

EXAMINER MARK
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Your Examiner marks and comments

(d) Three dye mixtures, J, K and L, were spotted onto a piece of chromatography paper. Three
pure dyes, X, Y and Z, were also spotted onto the same piece of paper.

The diagram shows the results of this chromatography.

Mark Mark Comment
' ' ' 3(a)(i) 1/1  This is just sufficient: "down the Group’ would have been better.
] (]
Ce
]
[ ' L
= 1/1  Just within the range allowed.
' & B 3(a)(ii)
J K L XY Z .
3(a)(iii) 1/2 There must be a comparison with the quoted temperature of
(i) Suggest why the base line was drawn in pencil and-not in ink. 20°C to get the mark. 1 mark was lost.
@zt , s Solube 3(b) 1/2 A reactive metal reacting with cold water produces the
(ii) Which-dye mixture, J, K or L, contains a dye which did not move during this hydroxide not the oxide. Hydrogen is correct.
chromatography?
‘s Sl \‘S """ e R ke (1] 3(c) 2/2  The working is correct here, as well as the answer.
(iii) Which dye mixture, J, KorL, c‘mntaiﬁs both dye X and dye Y?
........ a 1 3(d)(i) 1/1 A good answer which mentions the solubility/insolubility of both
' pencil and ink.
(iv) Which dye mixture, J, K or L, does not contain dye z7
......... R . 3(d) i) 171 Correct.
[Total: 12]
3(d)(iii) 1/1  Correct.
3(d)(iv) 1/1  Correct.
A

EXAMINER MARK
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3  The table shows some properties of the Group | metals.

T [ e ]
 ithium 0.53 181 1342 Mark Mark Comment
sodium ' '_ ' ' 98 883 3(a)(i) 0/1  No mark here because there is no mention of whether or not
SRR ) 0.88 63 760 the temperature decreases down the Group or up the Group.
rubidium 1.53 39 586
caesium B o 29 j! 569 3(a)(ii) 1/1  This is within the range allowed.

(a) (i) Describe the trend in boiling points of the Group | metals.

. U“?Mﬂfc’&ﬂm&@ ................................................................ 1 3(a)(iii) 1/2 The candidate gives 20°C but there is no reference to this
temperature being lower than the melting point. The ‘fixed
position’ is not necessary since the question does not ask about
kinetic particle theory.

(ii) Predict the density of caesium.

............ e o | | 3(b) 1/2 A reactive metal reacting with cold water produces the
hydroxide not the oxide. Hydrogen is correct.

(iii) Deduce the state of caesium at 20°C.

Explain your answer. 3(c) 1/2 Th(_a figgres showing the product of multiplication have been
A . written incorrectly for sodium. The answer should be 23 (not 32).
L R P AR TG b wos\d o eolid But 1 mark has been awarded for the correct row (hydrogen).
o 5 . e
.{!h..m(‘..W\A-(‘.ma.‘le’F&Q)‘\ ....................................................... 21 i 0/1 This answer is too Vague.The word ‘not’ negateS a correct
3(d)(i) , ; . ;
answer. ‘To stop the ink spreading on the paper’ would have
(b} Complete the word equation for the reaction of rubidium with water. earned a mark.
rbidium  + water - _réindiam Q5 de ... + %ﬁrﬂaﬁa’\ 2] 3(d)(ii) 1/1  Correct.
3(d)(iii) 1/1 Correct.
3(d)(iv) 1/1  Correct.
m

EXAMINER MARK
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Your Examiner marks and comments

(c) The dye, indigotin, is formed when compound F is exposed to air.
The structure of compound F is shown below. :

H
| + Mark Mark Comment
H““‘C"/’C\‘C C/UNa
: o mark here because there is no mention of whether or no
| I i 3(a)(i) 0/1 N k here b th t f wheth t
PG the temperature decreases down the Group or up the Group.
H C N H
H H .. .
3(a)l(ii) 1/1  This is within the range allowed.
Complete the table and calculate the relative molecular mass of compound F.
type of atom number of atoms atomic mass - 3(a)(iii) 1/2 The candidate gives 20°C but there is no reference to this
carbon i 8 12 §x12=06 temperature being lower than the melting point. The ‘fixed
ition" is not necessary since the question does not ask about
6 . ox - position’ is.
hydrogen : \ bx\ = © kinetic particle theory.
rogen 1 L Ll clad s 3(b) 1/2 A reactive metal reacting with cold water produces the
oxygen 1 \ 18 1x18=16 hydroxide not the oxide. Hydrogen is correct.
sodium \ Y | ww-
R — 1@; 2] 3(c) 1/2  The figures showing the product of multiplication have been

written incorrectly for sodium. The answer should be 23 (not 32).
But 1 mark has been awarded for the correct row (hydrogen).

3(d)(i) 0/1 This answer is too vague. The word ‘not’ negates a correct
answer. ‘To stop the ink spreading on the paper’ would have
earned a mark.

3(d)(ii) 1/1  Correct.

3(d)(iii) 1/1  Correct.

3(d)(iv) 1/1  Correct.
—

EXAMINER MARK
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4 Spi"ggt } MIDDLE
(d) Three dye mixtures, J, K and L, were spotted onto a piece of chromatography paper. Three
pure dyes, X, Y and 2, were also spotted onto the same piece of paper.

The diagram shows the results of this chromatography. Your Examiner marks and comments

Mark Mark Comment
' ' ‘ 3(a)(i) 0/1  No mark here because there is no mention of whether or not
' . the temperature decreases down the Group or up the Group.
(]
L]
. : : g 3(a)(ii) 1/1  This is within the range allowed.
J KL XY Z
3(a)(iii) 1/2 The candidate gives 20°C but there is no reference to this
(i) Suggest why the base line was drawn in pencil and not in ink. temperature being lower than the melting point. The ‘fixed
- . . . position’ is not necessary since the question does not ask about
"OI\Q’Dfshn’th%m\t-&fumﬁgmdm&m%b\\bmﬁ ........... [1] kinetic particle theory.
3(b) 1/2 A reactive metal reacting with cold water produces the
(i) Which dye mixture, J, K or L, contains a dye which did not move during this hydroxide not the oxide. Hydrogen is correct.
chromatography?
K
L1 10 1] 3(c) 1/2  The figures showing the product of multiplication have been
written incorrectly for sodium. The answer should be 23 (not 32).
(iii) Which dye mixture, J, K or L, contains both dye X and dye Y? But 1 mark has been awarded for the correct row (hydrogen).
...... J. T S See SO | || 3(d)li 0/1 This answer is too vague. The word ‘not’ negates a correct
(d)(i) . : . :
answer. ‘To stop the ink spreading on the paper’ would have
(iv) Which dye mixture, J, K or L, does not contain dye 27" CEMEE| 8 MEIRS,
............... e 1] 3(d)(ii) 171 Correct.
I [Total: 12]
3(d)(iii) 1/1  Correct.
3(d)(iv) 1/1  Correct.
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4  The structures of some organic-compounds are shown.

P Q ‘R

H
e C{‘“‘c/-riH H—TC—E—Z—H H—I-—-—-—_I= /H
T T T
H/ W "
s T u
H H H - H H H H
H—le '—Tm—o—H H—_(If'—é—c-—H H—-utlzu—(lz—cl:.—-(lrmmH
" ) S ononon

(a} (i) Which two of these compounds are alcohols?

Explain your answer.
2004 Mo ey e Ao hals. osmnoe.. gy .. beley ..
bo e See.... \rmaln&aé%aeandhw%emmw 121

(i) Which two of these compounds are saturatéd'hydroca_rbcns?

...................... L A NSO NN '

(b) Methanol and ethanol are alcohols in the same hormologous series.

Complete the following sentence about @ homelogous series using words from the list.

alcohols chemical compounds elements

functional mixtures physical

A homologous series is a family of simitar CQ“’W‘U:‘Q weeenee With similar

............... Pri42.CQ\........ properties due (o the same ........ ackenR)............ group. @

Select
page

)

Low

Examiner marks and comments

Your
Mark Mark Comment
: 1/2 The alcohols are correctly identified but the second mark
4(a)(i) . DA :
requires the identification of the functional group as OH.
4(a)(ii) 1/1  These have been identified correctly. They are carbon
compounds containing only single bonds.
4(b) 2/3 The only error is the suggestion of a trend in physical properties.
In a homologous series there is a trend in physical properties
and not a similarity. The similarity in the functional group makes
the chemical properties similar.
a(c)(i) 1/1  The structure shows all the bonds and all the atoms correctly.
a(c)(ii) 2/2 Both mixing bromine with ethene and decolourisation are
mentioned here.
4(c)(iii) 1/1  The word ‘heat’ is sufficient for the mark here.
4(c)(iv) 1/1  The equation has been balanced correctly.
.

EXAMINER MARK

SCHEME

COMMENTS
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(c) Ethene is an alkene.

(i) Draw the structure of ethene showing all atoms and all bonds.
W Your Examiner marks and comments

H
]

t. Rk Mark Mark Comment
F

H

4(a)(i) 1/2 The alcohols are correctly identified but the second mark

g requires the identification of the functional group as OH.

(]
4(a)(ii) 1/1  These have been identified correctly. They are carbon
compounds containing only single bonds.
(ii) Describe how agueous bromine is used to show that ethene is an unsaturated
compound.
Paueows Yremice ik ovxed. st etbene. end...ik.... oeenes. : , . . .
4(b) 2/3 The only error is the suggestion of a trend in physical properties.
Aewimfwﬂwﬁ‘*tﬂ%ﬂk&wm@dmd 2] In a homologous series there is a trend in physical properties
and not a similarity. The similarity in the functional group makes
the chemical properties similar.
(iii) Ethene is manufactured by cracking. Prop
State the conditions needed for cracking.
wemwwqmmg‘ 1) a(c)(i) 171 The structure shows all the bonds and all the atoms correctly.

(iv) Complete the chemical equation for the cracking of hexadecane, C,4H,, , to form propene
and one other hydrocarbon.

a(c)(ii) 2/2 Both mixing bromine with ethene and decolourisation are
CigHay — CgHg + ---C-!-S-Ha” ------ [1] mentioned here.
[Total: 11]
4(c)(iii) 1/1  The word ‘heat’ is sufficient for the mark here.
4(c)(iv) 1/1  The equation has been balanced correctly.
A

EXAMINER MARK
COMMENTS SCHEME




Select
4 page } Low

4  The structures of some organic compounds are shown.

P Q R :
Your Examiner marks and comments
H .
; \C)—[ /H T I'll T Ii| T H Mark Mark Comment
¢ GE—H H—C—C—C—H H—C—C= / 4(a)(i) 1/2 The alcohols have been identified correctly but no reference has
| | P | \ been made to the OH functional group.
/C"“‘c _G—H H H H H H
H
/\ H
H H
4(a)(ii) 0/1 The unsaturated hydrocarbons have been identified (C=C double
s T u bond) rather than the saturated hydrocarbons (only single C-C
: o bonds).
1 I LT
H_"THT""?_—D"“H' H“?’“T—'H H—?_T_?—?_ﬂ H 4(b) 0/3 Methanol and ethanol are both compounds and not mixtures. In
H H H H H H H H H a homologous series there is a trend in physical properties and
: not a similarity. The similarity in the functional group makes the
(@ (i) Which two of these compounds are-alcohols? chemical properties similar. The similarity between methanol and

ethanol is in their functional group (OH). They are not elements

Explain your answer. because they have different types of atoms bonded together.

a(c)(i) 0/1  Each carbon atom has five bonds in this structure. There should
be four bonds to each carbon atom, so one hydrogen atom
from each carbon should be removed (with its bond) to get the
correct structure.

(i) Which two of these compounds are ‘saturated hydrocarbons?
a(c)(ii) 1/2 The correct reagent has been added, although the acid has been
ignored. There is also no description of what happens (bromine
decolourised).

{b) Methanol and ethanol are alcohols in the same homolegous series.

Complete the following sentence about a homologous series using words from the list. 4(c)(iii) 0/1  The word ‘stable’ is not accurate enough. Conditions are things
such as pressure, temperature or catalyst

alechols chemical compounds elements

functional mixtures physical

4(c)(iv) 0/1 The equation has not been balanced correctly and the answer
suggests guesswork rather than an attempt to subtract the
carbon (16 — 3 = 13C) and hydrogen (34 — 6 = 28H)

a
A homologous series is a family of similar M\iEu§Cﬁ with similar

QVE‘}S?CQJ, properties due to the same E/[,@Nef‘éf group.

[
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(c) Etheneis an alkene.

(i) Draw the structure of ethene showing all atoms and all bonds.
Your Examiner marks and comments

4 Mark Mark Comment
\
\ HL " 4(a)(i) 1/2 The alcohols have been identified correctly but no reference has
H ,C-:'..- \" been made to the OH functional group.
\
v H
(1] S
4(a)(ii) 0/1 The unsaturated hydrocarbons have been identified (C=C double
bond) rather than the saturated hydrocarbons (only single C-C
(i) Describe how aqueous bromine is used to show that ethene is an unsaturated bonds).
compound.
Hollcz\ﬁﬁueous.‘o{mmmetbr@ed{nme ,
o o 4(b) 0/3  Methanol and ethanol are both compounds and not mixtures. In
,,,,, M&Oﬁa[xﬂﬁf@koﬁogfwtﬂp [2] a homologous series there is a trend in physical properties and

not a similarity. The similarity in the functional group makes the
chemical properties similar. The similarity between methanol and
ethanol is in their functional group (OH). They are not elements
because they have different types of atoms bonded together.

(iii) Ethene is manufactured by cracking.

State the conditions needed for cracking.

s L7 3 >) U 2R () 4(c)(i) 0/1  Each carbon atom has five bonds in this structure. There should
be four bonds to each carbon atom, so one hydrogen atom

from each carbon should be removed (with its bond) to get the
(iv) Complete the chemical equation for the cracking of hexadecane, C,gH,,, to form propene correct structure.
and one other hydrocarbon.

_ i 1/2  The correct reagent has been added, although the acid has been
4(c)(ii
CigHzg — GCiHg + 13“’%}— 1] (e)lii) ignored. There is also no description of what happens (bromine
decolourised).

[Total: 11)

4(c)(iii) 0/1 The word ‘stable’ is not accurate enough. Conditions are things
such as pressure, temperature or catalyst

4(c)(iv) 0/1 The equation has not been balanced correctly and the answer
suggests guesswork rather than an attempt to subtract the
carbon (16 — 3 = 13C) and hydrogen (34 — 6 = 28H)
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Select
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5 The Group VIl elements are called the halogens.

{a) Describe the trends in - Your Examiner marks and comments

+ the physical properties of the halogens, Mark Mark Comment
« the reactivity of halogens with other halide ions. 5(a) 3/5 Two trends are identified (melting and boiling points increase
down the Group). The wording of the instruction suggests that

Include a relevant word equation in your answer.

the halogens do react with the halide ions (A more reactive
halogen displaces a less reactive halogen from a solution of its
halide ions.) The trend in density is identified.

St So gwguuu:a\pc»%g
...................................................................... o Vede = Bl ol e

\—-\_/SM PP TR Ffoowm?-“"’aﬁ‘ﬁ’o"&a 5(b)(i) 1/2  Credit has been given for the identification of an oxide of
nitrogen. A better answer would have been to name nitrogen

&@@%Vm 18..Hexe. r‘&ﬁCl'“e M@M&ﬁh@ dioxide. ‘Harmful’ is not sufficient to gain a mark here. A definite
eusg oxe.  roe  costuwe [hean 4 effect, e.g. ‘irritates the lungs' is required.

(5]
(b) lodine reacts with hot concentrated nitric acid.
I, + 10HNO, — ZHIO,; + 4H,0 + 10NO,
(i) Explain why this reaction could have an adverse effect on health if not carried outin a 5(b)(ii) 0/1  Incorrect: acids have pH values below pH 7.
fume cupboard.

______________ O)‘%Q'J‘Sﬁ'cu{;y

ATt . A0\ Gagna. S 2
\Jv}fr\c. a_c\h.-;; Je &.\Qo Q’(‘f‘ai\@aiﬂ _Q (o

(ii) Nitric acid is strongly acidic. %L%{FS
: on h@b[ k..

Which one of the following pH values represents a strongly acidic sclution?

) 5(b)(iii) 1/2  The salt is correctly identified here. Water is formed (not oxygen)
Put a ring around the correct answer, when an acid reacts with a metal oxide.

pH7 pH 9 pH 13

EXAMINER MARK
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(iii) Nitric acid reacts with zinc oxide.
State the names of the products of this reaction.

Neke e 80C four

......... RS 2] Mark Mark Comment

[Total: 10] 5(a) 3/5 Two trends are identified (melting and boiling points increase
down the Group). The wording of the instruction suggests that
the halogens do react with the halide ions (A more reactive
halogen displaces a less reactive halogen from a solution of its
halide ions.) The trend in density is identified.

5(b)(i) 1/2 Credit has been given for the identification of an oxide of
nitrogen. A better answer would have been to name nitrogen
dioxide. ‘Harmful" is not sufficient to gain a mark here. A definite
effect, e.g. ‘irritates the lungs' is required.

5(b)(ii) 0/1 Incorrect: acids have pH values below pH 7.
5(b)(iii) 1/2 The salt is correctly identified here. Water is formed (not oxygen)
when an acid reacts with a metal oxide.

EXAMINER MARK
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5 The Group VIl elements are called the halogens.

Fa

{(a) Describe the trends in

+  the physical properties of the halogens, Your Examiner marks and comments

Mark Mark Comment
« the reactivity of halogens with other halide ions,
5(a) 0/5 This is not quite enough to gain a mark. The question asks for
Include a relevant word equation in your answer, X fﬁ]w&(\ lﬁf)p’ qo the reactivity of halogens with halide ions. The mark would
]ﬂ.lﬂ .o [‘i@xﬁﬂ!{” Libdﬁ ,% have been given if there had been mention of a more reactive
------ % e i St it halogen displacing a less reactive halogen (from the halide).
%{E[Llpw r’&ﬂ \E\fp\ﬁj Up(j Eﬂ(‘ M C,I’l\aﬂ’ﬂﬂ No trends in physical properties have been identified. Only the
\§ [ 0{{ colour of iodine has been mentioned (and the green conflicts
3o 0YY... {{;@\Cﬁu‘” A o0 with the black).

lﬁ‘[ﬂﬂ %Qﬁb%w)&\) W [lwﬂﬁ (O[i{m% fﬂr @M&flk 5(b)(i) 0/2 The examiners were expecting a reference to a gas, not to the
\OIME ‘n"h Uﬂﬂg \ ) ;ﬁ \ %ﬂmwb ww %ﬁem acid, because the information in the instruction referred to a
£

fume cupboard.

........................................................................................................................................... (5]
(b) lodine reacts with hot concentrated nitric acid.
I, + 10HNO, — 2HIO, + 4H,0 + 1ONG,
(i} Explain why this reaction could have an adverse effect on health if not carried out in a 5(b)(ii) 171 Correct. Acids have pH values below pH 7.
fume cupboard.

A Ceothi gy ward hot. o4 dwerse effect-on healts
eemse. ik antoins... oot o f it sgde.....

{if) Nitric acid is strongly acidie.

Which one of the following pH values represents a strongly acidic solution? 5(b)iii) 1/2  'Water' is a correct product. The other product should be ‘zinc

nitrate’ (acid + metal oxide produces a salt + water).

Put a ring around the correct answer.

pH7 pH 9 pH 13

EXAMINER MARK
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(iii} Nitric acid reacts with zinc oxide.

State the names of the products of this reaction.

Examiner marks and comments
, | W Examinermarksandcomments
Nm&ﬁﬂd& and..... mm H

e 2] Mark Mark Comment

. 0/5 This is not quite enough to gain a mark. The question asks for
[Total: 10] 5(a) o - o
the reactivity of halogens with halide ions. The mark would
have been given if there had been mention of a more reactive
halogen displacing a less reactive halogen (from the halide).
No trends in physical properties have been identified. Only the
colour of iodine has been mentioned (and the green conflicts
with the black).

5(b)(i) 0/2 The examiners were expecting a reference to a gas, not to the
acid, because the information in the instruction referred to a
fume cupboard.

5(b)(ii) 1/1  Correct. Acids have pH values below pH 7.
5(b)(iii) 1/2 'Water' is a correct product. The other product should be ‘zinc
nitrate’ (acid + metal oxide produces a salt + water).

EXAMINER MARK
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6 Ammoniais manufactured by the reaction of nitrogen with hydrogen in the presence of a catalyst.

(a) What is the purpose of a catalyst? o _ :
+C$ ced r“ . g\_ Hﬁv’:\ .. - Your Examiner marks and comments
PO = SO 77 ST 7 00 R £ 2 L W N

1
_ 4 Mark Mark Comment
{(b) The reaction is reversible.
| . ' 6(a) 1/1  Correct.
Complete the equation below by adding the sign for a reversible reaction.
N, + 3H, f\—__—'“‘_., 2NH,
6(b) 1/1  The sign for the reversible reaction is correct.
(1
(c) The energy level diagram for this reaction is shown.
Is this reaction exothermic or endothermic? 6(c) 0/1 Although the reason given here (‘losing energy’) is correct, this
i means that energy is being given out (exothermic).
Give a reason-for your answer.
J 1/1  Both yield and have been referred his gai
= ot leld and temperature have been referred to, so this gains
N+ 3H, 6(d)i) the m\;rk i °
energy
! ¥ 2NH3 _
6(d)(ii) 1/1  Correct.

.......... exdothemmic. . DeCouse. o X5

= T T VT 1 6(e 2/2 The test and the result are correct. The answer could have been
? o kil (e) improved by giving the test as ‘damp red litmus paper’.

6(f) 1/2 The idea of adding the Universal Indicator to the solution has
been given, but there is no reference to a comparison with a
colour chart, only the colour obtained.

6(g) 2/2 The equation has been balanced correctly.

EXAMINER MARK
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(d) The graph shows how the percentage yield of ammonia changes with temperature when the
pressure is kept constant.
100 Your Examiner marks and comments
Mark Mark Comment
so- S e 6(a) 171 Correct.
S0t 6(b) 1/1  The sign for the reversible reaction is correct.
%yeld -,
of ammonia’
a0
6(c) 0/1 Although the reason given here (‘losing energy’) is correct, this
= means that energy is being given out (exothermic).
20—
6(d)(i) 1/1  Both yield and temperature have been referred to, so this gains
. NN ENNSNN NS SRS SN NN RS the mark.
0 100 200 300 400 500 600 700
temperature/°C
G(d)(li) 1/1 Correct.
(i) Describe how the percentage yield of ammonia changes with temperature.
\bhs\ur!r\*\'%gmm\-\m\#,&“fhﬁ\m\d ....... (1]
of owmmon i
6(e) 2/2 The test and the result are correct. The answer could have been
(i) Determine the percentage yield of ammonia at 350°C. improved by giving the test as ‘damp red litmus paper".
U"Lo/" (1]
) ) 6(f 1/2 The idea of adding the Universal Indicator to the solution has
(e) Describe a test for ammonia. (f)

been given, but there is no reference to a comparison with a
colour chart, only the colour obtained.

t&sl.......K‘..‘!‘.‘..‘.@[E’.hﬂ.ﬂ..,ﬂw&“.. ;
result..... £ a. bluves........ s e 2]

6(g) 2/2 The equation has been balanced correctly.

EXAMINER MARK
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(f) Ammonia is a weak base.

Select
4 e } MIDDLE Low
Describe how you would measure the pH of an agueous solution of a weak base using Universal

Indicator. Your Examiner marks and comments

&M?.“admfl°"“mm&&\wdl&k%,m ........ Mark Mark Comment
........ mw&dc.llwl-ﬁbkdt.s\'uvl«‘\*hqwkﬂ 2] 6(a) 1/1  Correct.

(g) Complete the chemical equation for the reaction of ammonia with chlorine.

2] 6(b) 1/1  The sign for the reversible reaction is correct.

[Total: 11]

6(c) 0/1 Although the reason given here (‘losing energy’) is correct, this
means that energy is being given out (exothermic).

6(d)(i) 1/1  Both yield and temperature have been referred to, so this gains
the mark.
G(d)(li) 1/1 Correct.
6(e) 2/2 The test and the result are correct. The answer could have been
improved by giving the test as ‘damp red litmus paper’.

6(f) 1/2 The idea of adding the Universal Indicator to the solution has
been given, but there is no reference to a comparison with a
colour chart, only the colour obtained.

6(g) 2/2 The equation has been balanced correctly.

EXAMINER MARK
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6 Ammonia is manufactured by the reaction of nitrogen with hydrogen in the presence of a catalyst.

U e "
Xxaminer markKs and comments
g}?&clt}fﬂﬂel?a Jbﬂ,...-.ﬂﬂgi.,A.@a/ﬂ.]......ﬂﬂﬂ}la/g?ft.‘(.,.......... il plour
t‘ 1]

Mark Mark Comment

{b) The reaction is reversible. 6(a) 1/1  Correct.
Complete the equation below by adding the sign for a reversible reaction.
N, + 3H, @ 2NH,
] 6(b) 1/1  The symbol for the reversible reaction is correct.
(1]
{c) The enéréy level diagram for this reaction is shown.
Is this reaction exothermic or endothermic? . 6(c) 0/1 The energy decreases from reactants to products and so heat is
& " given out and the reaction is exothermic (not endothermic).
IVE @ réason 10r your answer.
A S
N, + 3H 6(d)(i) 0/1 'Decreases’ alone is insufficient. No mention has been made
2 2 as to whether the yield increases or decreases as temperature
increases.
6(d)(ii) 1/1  Correct.
6(e) 0/2 Adding an acid is not accurate enough. The mark could have
been given for ‘concentrated hydrochloric acid’. The result should

be a description, e.g. what you see, rather than the name of a
compound.

1/2 The addition of the indicator to solution is mentioned. A
6(f) oo ; . .
description of how you find the pH is required here (compare
with a colour chart), not just stating the pH value.

6(g) 1/2  NH, is correctly balanced but HClis not.

EXAMINER MARK
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(d) The graph shows how the percentage yield of ammonia changes with temperature when the
pressure is kept constant.
100 sazzsesssiaee = Your Examiner marks and comments
P RO HH Mark Mark Comment
! H N ' e
g0 e N 6(a) 1/1  Correct.
SR N e
- “__T \C
ity smam nmmm s b N 6(b) 1/1  The symbol for the reversible reaction is correct.
% yield i _ T
of ammonia HHHHE R '
40+ -
ams ? 6(c) 0/1 The energy decreases from reactants to products and so heat is
= given out and the reaction is exothermic (not endothermic).
20-F - -
; FH s
T T T
! T 6(d)(i) 0/1 'Decreases’ alone is insufficient. No mention has been made
0 I EEEEEEEE e i as to whether the yield increases or decreases as temperature
0 100 200 300 400 increases.
temperature/°C
6(d)(ii) 1/1  Correct.
(i) Describe how the percentage yield of ammonia changes with temperature.
.......... Décmxszs (1]
) ) ) . 6(e) 0/2 Adding an acid is not accurate enough. The mark could have
(Il) Determine the pe“’a";age yield of ammonia at 350°C. been given for ‘concentrated hydrochloric acid’. The result should
....................... B 1 be & description, &.g. what you see, rather than the name of a
compound.
{o}: Diescribe's testforammoniia 6(f) 1/2  The addition of the indicator to solution is mentioned. A
y ) description of how you find the pH is required here (compare
test.... & QCKJ _________________________________________________________________________________________________________ with a colour chart), not just stating the pH value.
result. QUHIMOMI ... QOLS..eoooeooeeeeeeeeeeeeeeeeeeeeeee [2)
6(g) 1/2  NH, is correctly balanced but HClis not.
T R —
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() Ammonia is a weak base.

Describe how you would measure the pH of an aqueous solution of a weak base using Universal

Indlcator Your Examiner marks and comments

................ ﬂcufh HﬂlVfﬁa! MJICa}af HIJL /Z( UCHS,....... Mark Mark Comment

.......... So /Ia iz-f(%!})”\‘ﬁigﬁ}vﬂ?ﬂQ”“HMf}ﬁﬁ [2] 6(a) 1/1  Correct.

W€a

(g) Complete the chemlcal equatlon for the reaction of ammonia with chlorine.

“2"NH3 * - N +'3"HC‘I [2) 6(b) 1/1  The symbol for the reversible reaction is correct.

[Total: 11]

6(c) 0/1 The energy decreases from reactants to products and so heat is
given out and the reaction is exothermic (not endothermic).

6(d)(i) 0/1 'Decreases’ alone is insufficient. No mention has been made
as to whether the yield increases or decreases as temperature
increases.
6(d)(ii) 1/1  Correct.
6(e) 0/2 Adding an acid is not accurate enough. The mark could have
been given for ‘concentrated hydrochloric acid’. The result should

be a description, e.g. what you see, rather than the name of a
compound.

1/2  The addition of the indicator to solution is mentioned. A
6(f) oo ; . .
description of how you find the pH is required here (compare
with a colour chart), not just stating the pH value.

6(g) 1/2  NH, is correctly balanced but HClis not.

EXAMINER MARK
COMMENTS SCHEME




B8 Ammonia is-manufactured by the reaction of nitrogen with hydfégfen-in the- presence of a catalyst.

{a) What is the purpose of a catalyst? _

................ %wmmmmww 1]
(b} The reaction is reversible. |

Complete the ai;uaticn below by adding the sign for a raversible reaction.

N, +3H, <=5  2NH,
[
(¢) The‘e;nerg'sr level diagram for this reaction is-shown. -

Is iﬁis-i‘eac,iioﬁ exothermic or endc:;therrnic;?

Give a reason foryour answer.

_ Np+3H,

6(a)

6(b)

6(c)

6(d)(i)

6(d)(ii)

6(e)

6(f)

6(g)

<

page

Select

MIDDLE LOW

Examiner marks and comments

Your
Mark Mark Comment

0/1 Catalysts speed up a reaction. A substance which slows a
reaction is called an inhibitor.

1/1  This is sufficient to be awarded a mark.

0/1 Although the reason ‘energy is decreasing’ is correct, this
means that energy is being given out (exothermic).

1/1  This was given the benefit of the doubt. A better answer would
have been ‘the lower the temperature, the greater the yield of
ammonia’.

0/1  This value is not accurate enough to gain a mark.

0/2 The candidate has referred back to the graph instead of
describing a test (damp red litmus) and a result (turns blue).

1/2 Itis not clear how the pH strip is used here i.e. dip the
(Universal Indicator) strip into the solution.

0/2 The dotted lines are intended to show where the number for
balance should be written. These have not been used.

.
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COMMENTS




(d) The graph shows how the percentage yield of ammonia changes with temperature when the
pressure is kept constant,

10011

60

% vyield
of ammonia

40—+

temperature/“C

(i) Describe how the percentage yield of ammonia changes with temperature.
qm-\{._-_iﬁ

SV R ——— 1]

(ii) Determine the percentage yield of ammonia at 350°C.

....................................................... I S

(e) Describe a test for ammonia.

test.... e peientegt | oF  (umisenisn...... 0. hia.... Fomperctes
result...... iGharr. .. AU trnmpendueds. . e OGS M. Tameniai.... (2]

Select
page

} MIDDLE Low

Examiner marks and comments

Your
Mark Mark Comment
6(a) 0/1 Catalysts speed up a reaction. A substance which slows a
reaction is called an inhibitor.
6(b) 1/1  This is sufficient to be awarded a mark.
6(c) 0/1 Although the reason ‘energy is decreasing’ is correct, this
means that energy is being given out (exothermic).

6(d)(i) 1/1  This was given the benefit of the doubt. A better answer would
have been ‘the lower the temperature, the greater the yield of
ammonia’.

6(d)(ii) 0/1  This value is not accurate enough to gain a mark.

6(e) 0/2 The candidate has referred back to the graph instead of
describing a test (damp red litmus) and a result (turns blue).

6(f) 1/2 Itis not clear how the pH strip is used here i.e. dip the
(Universal Indicator) strip into the solution.

6(g) 0/2 The dotted lines are intended to show where the number for
balance should be written. These have not been used.

EXAMINER MARK

SCHEME

COMMENTS




(f) Ammonia is a weak base.

Select
4 page } MIDDLE LowW
Describe how you would measure the pH of an agueous solution of a weak base using Universal

Indicator. Your Examiner marks and comments

B T V. NN < WO 71 . SO () O Mark Mark Comment

2] 6(a) 0/1 Catalysts speed up a reaction. A substance which slows a
reaction is called an inhibitor.

(g) Complete the chemical equation for the reaction of ammaonia with chlorine.

-------- NH, + 3CL —» N; +...HCl + 2C| 4 :\Jj (2] 6(b) 1/1  This is sufficient to be awarded a mark.

[Total: 11]

6(c) 0/1 Although the reason ‘energy is decreasing’ is correct, this
means that energy is being given out (exothermic).

6(d)(i) 1/1  This was given the benefit of the doubt. A better answer would
have been ‘the lower the temperature, the greater the yield of
ammonia’.

6(d)(ii) 0/1  This value is not accurate enough to gain a mark.

0/2 The candidate has referred back to the graph instead of
6(e) o ;
describing a test (damp red litmus) and a result (turns blue).

6(f) 1/2  Itis not clear how the pH strip is used here i.e. dip the
(Universal Indicator) strip into the solution.

6(g) 0/2 The dotted lines are intended to show where the number for
balance should be written. These have not been used.

EXAMINER MARK
COMMENTS SCHEME
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_ - 4 Select } MIDDLE Low
7  Calcium carbonate reacts with dilute hydrochloric acid. pag

CaCO4s) + 2HCllag) — CaCl(ag) + CO,g) + H,0(l)

A student investigated this reaction by measuring the volume of carbon dioxide released every Your Examiner marks and comments
minute at constant temperature. Mark Mark Comment

(a) Draw a diagram of the apparatus that the student could use to investigate this reaction. 7(a) 2/2 This is a good diagram. Although the syringe is not labelled, it is
clearly a gas syringe and has graduation marks.
7(b)(i) 1/2 There is no reference to the graph here, just a theoretical
explanation
7(b)(ii) 2/2 The line is steeper and ends up at 45cmd.
7(b)(iii) 1/1  This is within the range allowed.
7(c)(i) 1/1 A suitable example is given here.
7(c)ii) 0/2 Type of oxide not identified and no explanation given.
T R —
EXAMINER MARK
COMMENTS SCHEME




4 Spi"ggt } MIDDLE Low
Your Examiner marks and comments

(b) The graph shows the resuits of this reaction using three samples of calcium carbonate of the
same mass: large pieces, medium-sized pieces and small pieces.

50
Mark Mark Comment
T 7(a) 2/2  This is a good diagram. Although the syringe is not labelled, it is
o T clearly a gas syringe and has graduation marks.
30 T
volume of I
carbon dioxide HHHH 7(b)(i) 1/2  There is no reference to the graph here, just a theoretical
[em? 1 .
explanation
201
107 e o ,
7(b)(ii) 2/2 The line is steeper and ends up at 45¢cm3.
0 50 100 150 200 ., 250 300 350
time/s
1/1  This is within the range allowed.
: ; : e : 7(b)(iii)
(i) Which sample, large, medium or small pieces, gave the fastest initial rate of reaction?
Use the graph to explain your answer.
$m\lzat%\*—p%\lék%\mwcd..ml-lamL-r;;..,"hr-au
...... i ke bene ik Yes s \entr Sufmes a2 7(e)(i) 1/1 A suitable example is given here.
(ii) The experiment was repeated using powdered calcium carbonate of the same mass.
Draw a line on the grid above to show how the volume of carbon dioxide changes with
time for this experiment. [2]
7(c)lii) 0/2 Type of oxide not identified and no explanation given.
(iii) At what time was the reaction just complete when small pieces of calcium carbonate
were used?
........................ o e o i e T T
T e ______________________________________
EXAMINER MARK
COMMENTS SCHEME




(c). When calcium carbonate is heated strongly, calcium oxide is formed.

{i) Give one use of calcium oxide.

(ii) What type of oxide is calcium oxide?

Explain your answer.

......... Cﬂ»\qmcmdm\mu/-bmwx
SOOI = TSNS -GS s VU SRR
[Total: 10]

7(a)

7(b)(i)

7(b)(ii)

7(b)(iii)

7(c)(i)

7(c(ii)

<

page
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} m MIDDLE Low

Examiner marks and comments

Your
Mark Mark Comment
2/2 This is a good diagram. Although the syringe is not labelled, it is
clearly a gas syringe and has graduation marks.
1/2 There is no reference to the graph here, just a theoretical
explanation
2/2 The line is steeper and ends up at 45cmd.
1/1  This is within the range allowed.
1/1 A suitable example is given here.
0/2 Type of oxide not identified and no explanation given.
T

EXAMINER MARK
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7 Calcium carbonate reacts with dilute hydrachloric acid. pag

CaCQ,(s) + 2HCllag) — CaCl(aq) + CO,g) + HO()

A student investigated this reaction by measuring the volume of carbon dioxide released every Your Examiner marks and comments

minute at constant temperature. Mark Mark Comment
There are no gaps in the apparatus. Both marks were given

although the drawing could have been improved by not showing
the stopper cutting across the delivery tube.

IR

._.__ bata I — Cy’_\‘.: ga t'?ﬁsg

7(b)(i) 1/2 The small pieces have been identified but the reason has not
been explained well enough. The mark would have been given
if an answer such as ‘it becomes a constant volume before the
others’ had been written.

7(b)(ii) 1/2  The line starts off steeper but the horizontal part of the line
should be at the same value as the small and medium pieces
because the same mass of calcium carbonate was used.

(2]

hydvochiont acid

7(b)(iii) 0/1 At 200 seconds the reaction has not quite finished.
7(c)(i) 0/1 A specific use is needed here, such as ‘for neutralising acidic
lakes".
7(c)(ii) 0/2 For the Core Paper, the type of oxide should be either acidic or
basic.
R

EXAMINER MARK
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{b) The graph shows the results of this reaction using three samples of calcium carbonate of the
same mass: large pieces, medium-sized pieces and small pieces.

50, S iasssEaussssisEaasiziRssziian SEIissiiissasdemssmas Your Examiner marks and comments
5 : SSISEETEEESS Mark Mark Comment
7(a) 2/2 The gas syringe is labelled and there are graduation marks.
There are no gaps in the apparatus. Both marks were given

although the drawing could have been improved by not showing
the stopper cutting across the delivery tube.

30 ENEEY NN

volume of
carbaon dioxide 7(b)(i) 1/2 The small pieces have been identified but the reason has not
fem been explained well enough. The mark would have been given

20 if an answer such as ‘it becomes a constant volume before the

others’ had been written.

7(b)(ii) 1/2  The line starts off steeper but the horizontal part of the line
should be at the same value as the small and medium pieces
because the same mass of calcium carbonate was used.

time/s
7(b)(iii) 0/1 At 200 seconds the reaction has not quite finished.
(i) Which sample, large, medium or small pieces, gave the fastest initial rate of reaction?
Use the graph to explain your answer.
,"D Ty ‘be _ c} Dlrhﬁf
- oecogse T becomes condany in Joos @, 7)) W A aseeklo uss s neoced e, sush as %oy reuiElsing ads
e khe  oXners heo lakes'.
(ii) The experiment was repeated using powdered calcium carbonate of the same mass.
Draw a line on the grid above to show how the volume of carbon dioxide changes with
time for this experiment. 2]
: 3 7(c)(ii) 0/2 For the Core Paper, the type of oxide should be either acidic or
(iii) At what time was the reaction just complete when small pieces of calcium carbonate basic
were used? ’
.

EXAMINER MARK
COMMENTS SCHEME
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{e) VWhen:calcium carbonate is:-heated strongly, calcium oxide is formed.
(i) Give one use of calcium oxide,

. _ Y Examiner marks and comments
B & &N = 7 WO~ £ PO SO SOOO U SOROOUOOOR | | Al

Mark Mark Comment

(ii) What type of-oxide is calcium oxide? : 7(a) 2/2  The gas syringe is labelled and there are graduation marks.
' : _ . " There are no gaps in the apparatus. Both marks were given
Explain your. answer. although the drawing could have been improved by not showing
| e SORRAGRAY eeeeereeeere re the stopper cutting across the delivery tube.

: 1/2  The small pieces have been identified but the reason has not
7(b)(i) ' .
[Total: 10]. been explained well enough. The mark would have been given
if an answer such as ‘it becomes a constant volume before the
others’ had been written.

7(b)(ii) 1/2  The line starts off steeper but the horizontal part of the line
should be at the same value as the small and medium pieces
because the same mass of calcium carbonate was used.

7(b)(iii) 0/1 At 200 seconds the reaction has not quite finished.

7(c)(i) 0/1 A specific use is needed here, such as ‘for neutralising acidic
lakes".
7(c)(ii) 0/2 For the Core Paper, the type of oxide should be either acidic or
basic.
A

EXAMINER MARK
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7 Calcium carbonate reacts with dilute hydrochloric acid. pag

CaCO,(s) + 2HCIaq) — CaCl(aq) + CO,g) + H,O()

A student investigated this reaction by measuring the volume of carbon dioxide released every Your Examiner marks and comments

minute at constant temperature. Mark Mark Comment
) leading to a flask. The gas could escape from the beaker here.
S (v~
i epieie
1 C_O\.‘f\(}‘-’\ré\‘ﬁ*{A(
S A\ N 7(b)(i) 1/2  The small pieces have been identified correctly but the gradient
(slope) of the graph has not been used to explain this.

7(b)(ii) 0/2 Small pieces should react faster so the gradient (slope) should
be steeper than the others and end up at 45¢cm?.

7(b)(iii) 0/1 The highest value of time on the graph has been used instead of
the time when the horizontal line starts.

7(c)(i) 0/1 A use such as ‘neutralising acidic lakes' is required here.
7(c)(ii) 0/2 For the Core Paper, the type of oxide should be either acidic or
basic.
T e ______________________________________

EXAMINER MARK
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(b) The graph shows the results of this reaction using three samples of calcium carbonate of the
same mass: large pieces, medium-sized pieces and small pieces.

Ny S SITEI——— E— Your Examiner marks and comments

Mark Mark Comment
N NN AN ENEENE A A Bhmun 7(a) 0/2 A measuring cylinder has been suggested but there is no tube
40-po e NEEE SEEEES A NN ENEEN ST S leading to a flask. The gas could escape from the beaker here.
30
volume of
carbon dioxide 7(b)(i) 1/2 The small pieces have been identified correctly but the gradient
lem? . .
LY (slope) of the graph has not been used to explain this.
i 7(b)(ii) 0/2 Small pieces should react faster so the gradient (slope) should
be steeper than the others and end up at 45¢cm?.
350
time/s
7(b)(iii) 0/1 The highest value of time on the graph has been used instead of
(i) Which sample, large, medium or small pieces, gave the fastest initial rate of reaction? the time when the horizontal line starts.
Use the graph to explain your answer.
......... VAN B O
i Meensed. Mo 2 7(c)(i) 0/1 A use such as ‘neutralising acidic lakes' is required here.
Vol i~ eosed
(ii) The experiment was repeated using powdered calcium carbonate of the same mass.
Draw a line on the grid above to show how the volume of carbon dioxide changes with
time for this experiment. [2]
(iii) At what time was the reaction just complete when small pieces of calcium carbonate 7(c)(ii) 0/2  For 'Fhe Core Paper, the type of oxide should be either acidic or
were used? basic.
T
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(¢) When calcium carbonate is heated strongly, calcium oxide is formed.

() Give one use of calcium oxide.

(i) What type of oxide is calcium oxide?

Explain your answer. OY ?ﬁ'@\

........ B \Dﬁ’.c;.mmus. ...

[Total: 10]

7(a)

7(b)(i)

7(b)(ii)

7(b)(iii)

7(c)(i)

7(c)(ii)

<

page

Select

} m MIDDLE Low

Examiner marks and comments

Your
Mark Mark Comment
0/2 A measuring cylinder has been suggested but there is no tube
leading to a flask. The gas could escape from the beaker here.
1/2 The small pieces have been identified correctly but the gradient
(slope) of the graph has not been used to explain this.
0/2 Small pieces should react faster so the gradient (slope) should
be steeper than the others and end up at 45¢cm?.
0/1 The highest value of time on the graph has been used instead of
the time when the horizontal line starts.
0/1 A use such as ‘neutralising acidic lakes’ is required here.
0/2 For the Core Paper, the type of oxide should be either acidic or
basic.
R
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A teacher passed hydrogen gas over hot copper(ll) oxide. '
- ‘ CuO(s) + Hig) .—) Cu(s) + H,0(g)

(a) Which substance is reduced in this reaction?

Explain your answer.

C;,;Obf-c.&u\on-ﬂxbam
' ' 12

8(a)

8(b)(i)

8(b)(ii)

8(b)(iii)

Select
page

Your
Mark

)
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Mark scheme

copper(Il) oxide;
loses oxygen;

(mass of copper oxide in tube) decreases;

(b)(ii)

hydrogen is flammable/hydrogen is explosive;

(b)(iii)

anhydrous copper(Il) sulfate goes blue/white copper(Il)
sulfate goes blue

(1 mark for anhydrous copper(Il) sulfate/white copper(II)
sulfate)

OR

anhydrous cobalt(II) chloride goes pink/blue cobalt(II)
chloride goes pink

(1 mark for anhydrous cobalt(IT) chloride /blue cobalt(II)
chloride)

EXAMINER MARK
COMMENTS SCHEME




(b) The diagram shows the apparatus used.

dry i ,
hydrogen gas —=——22 %
copper(II) oxide
k) S
Y
R 'g_a’fg
B30
ice bath ﬂl’i" w“

o,
)
P
0

The hydrogen was passed over the hot copper(Il) oxide until the reaction was complete.

(i} Asthe expériment proceeds, suggest what happens to the mass of copper(il) oxide.

e e ness ok Me Copper (A)exite. «i\. decvesie. . 1]

(ii) Suggest why electrical heating is used in this experiment and not a Bunsen burner.
~ereckeeEt

heaking  ave heat ewsn Uiey buscarburney oies on s
(iii} Describe the chemical test for the presence of water. plece. i

i‘est.._.Q\qhyil?_hdh......CQPW.(.U},.S.&.\F._ 2 SRRSO
resultuwl-i.‘.-:q‘akutﬁ 2]

- [Total: 8]

TSveh ._.....\:ZQML...L\.“.\-&.:&\ ............. M

Select
page

Your
Mark

8(a)

8(b)(i)

8(b](ii)

8(b)(iii)

)

m MIDDLE Low

(01 ] Mark scheme
(a) copper(ll) oxide;
loses oxygen;
(b)(i) (mass of copper oxide in tube) decreases;
(b)(ii) hydrogen is flammable/hydrogen is explosive;
(b)(iii) | anhydrous copper(Il) sulfate goes blue/white copper(II)

sulfate goes blue
(1 mark for anhydrous copper(Il) sulfate/white copper(II)
sulfate)

OR

anhydrous cobalt(II) chloride goes pink/blue cobalt(II)
chloride goes pink

(1 mark for anhydrous cobalt(Il) chloride/blue cobalt(II)
chloride)

EXAMINER MARK
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8 Ateacher passed hydrogen gas over hot copper(ll) oxide.

CuO(s) + Hi@ — Cu(s) + H,O(g) -

- Your
{a) Which substance is reduced in this reaction? Mark (01 ] Mark scheme
Explain your answer. . 8(a) (a) copper(Il) oxide;
a loses oxygen;
Aate.....CBQ. (?QA‘.....@EQ— A5..xeduced. becanne. k..

hova Neme losk s g DAY PF A ko.... Ht}dm%"”‘ (21 (b)) | (mass of copper oxide in tube) decreases;
Whick oo H\Béro%em b -enlﬂmeﬂd? @klollf-sta

(b)(ii) hydrogen is flammable/hydrogen is explosive;

8(b)(i)

(b)(iii) | anhydrous copper(Il) sulfate goes blue/white copper(II)
sulfate goes blue

(1 mark for anhydrous copper(Il) sulfate/white copper(II)
sulfate)

OR

anhydrous cobalt(II) chloride goes pink/blue cobalt(II)
8(b)(ii) chloride goes pink

(1 mark for anhydrous cobalt(IT) chloride /blue cobalt(II)
chloride)

8(b)(iii)

EXAMINER MARK
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{b) The diagram shows the apparatus used. ,
dry I ' .
hydrogen gas —». ) = Your
; . ' Mark Qs Mark scheme
copper(I) oxide (a) copper(Il) oxide;
8(a) loses oxygen;
(b)(i) (mass of copper oxide in tube) decreases;
. '?
h’\!
ice bath ‘ !
_ !%I!p. L“‘“J’hﬂl" water
BTN (b)(i)) | hydrogen is flammable/hydrogen is explosive;
The hydrogen was pasSed over the' hot oopper(l_[ﬁ oxide until the reaction was cémpi'ete,.- 8(b) (i)
. _ | ;
(i) As the éxperiment proceeds, suggest what happenis to the mass of-copper(tl) oxide. (b)(iii) | anhydrous copper(Il) sulfate goes blue/white copper(Il)
e mens. becowes  \ess. becamar . IE S [ sulfate goes blue .
. P be/q'n reduced. . . (1 mark for anhydrous copper(Il) sulfate/white copper(II)
= : sulfate)
(ii) Suggest why electrical heating is used in this experiment and nota Bu 2 n burner.
. / T T}M/(:v ﬁ_,\g, F’f@é’ - OR
becanne ¥ elockeical... heak wg. fog.  BESL 1]
l’;‘;{ f“‘t;‘;&gﬁ ﬁﬁii’gmﬂa ej‘kfb‘e' k%? e.r«:u-EMf_. i anhydrous cobalt(Il) chloride goes pink/blue cobalt(Il)
(iii) Describe the chemical test for the presence of water. . 8(b)(ii) ?rlondlf fgoes Elr:jk balt(I1) chloride/bl balt()
: } mark for anhydrous coba chloride/blue coba
test ;&z}c soppex. (1 0. rystels.. . aun J -m:lA oo Luklcw: chloride)
el [p m., ~efsgskals.. hecovna.. blng boea @
s pres ek
[Total: 6]
8(b)(iii)
EXAMINER MARK
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Explain your answer.

8 A teacher passed hydrogen gas over hot copper(ll) oxide.

CuO(s) + Hy@ — Cu(s) + H0(Q)

(a) Which substance is reduced in‘this reaction?

Select
page

Your
Mark

8(a)

8(b)(i)

8(b)(ii)

8(b)(iii)

)

m wooie. [N

Mark scheme

copper(Il) oxide;
loses oxygen;

(b) (i)

(mass of copper oxide in tube) decreases;

(b)(ii)

hydrogen is flammable/hydrogen is explosive;

(b)(iii)

anhydrous copper(Il) sulfate goes blue/white copper(Il)
sulfate goes blue

(1 mark for anhydrous copper(Il) sulfate/white copper(II)
sulfate)

OR

anhydrous cobalt(II) chloride goes pink/blue cobalt(II)
chloride goes pink

(1 mark for anhydrous cobalt(IT) chloride /blue cobalt(II)
chloride)

EXAMINER MARK
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{b) The diagram shows the apparatus used.

dry
hydrogen gas ——s- =22 =
copper(ll) oxide q‘_
2,70 3
RS E RS
MO
ice bath ST
5 . %“‘water
= = =

The hydrogen was passed over the hot copper(ll) oxide until the reaction was com plete.

(i) As the experiment proceeds, suggest what happens to the mass of copper(Il) oxide.

o QUOCLOCSES ..o

(i) Suggest why electrical heating is uged in this experiment and not a Bunsen burner.

fow...Clochiiul... heekig JS.....Mhoce............
_ AfCUFcLC-«

(iii) Describe the chemical test for the presence of water.

,,,,,,,, Univec . ipdicahen.....

(1]

Select
page

Your
Mark

8(a)

8(b)(i)

8(b](ii)

8(b)(iii)

)

m wooie. [N

(01 ] Mark scheme
(a) copper(ll) oxide;
loses oxygen;
(b)(i) (mass of copper oxide in tube) decreases;
(b)(ii) hydrogen is flammable/hydrogen is explosive;
(b)(iii) | anhydrous copper(Il) sulfate goes blue/white copper(II)

sulfate goes blue
(1 mark for anhydrous copper(Il) sulfate/white copper(II)
sulfate)

OR

anhydrous cobalt(II) chloride goes pink/blue cobalt(II)
chloride goes pink

(1 mark for anhydrous cobalt(Il) chloride/blue cobalt(II)
chloride)
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1 Protons, neutrons and elecirons are subatomic particles.

(a) Complete the table to show the relative mass and relative charge-of a profon, a neutron and an

electron.
particle relative mass relative charge
proton f +f
neutron. i O
2 P tl
- - 3
electron 1840 - |
3]
(b) Bromine has two isotopes.
(i) Define the term isotope. of e . e,le.r'-_'\cn“
%E@Pﬁﬁﬂﬁ&omdw%L&menw%@"df
protons. bud decert nuwnbers. of neakrons. o (2]

(if) Explain why the two. isotcﬁes of bromine have the same chemical properties.

Tles k@»u&%%&nmh@f@fvoi@hgjeled‘mn%
. r\%Diﬁ 'HL soume

(c) The table shows the number of protons, neutrons and electrons in some atoms and ions.

Complete the table.
particle number of numiber of number of
protons neutrons electrons

L 3 L 3

o2 = .

15 ’@ }g @ ] % f%
. Ul

4 it 19 22 18

{51
[Total: 12]

1(a)

1(b)(i)

1(b)(ii)

1(c)

page

<

Select

)

Examiner marks and comments

MIDDLE

Low

Your
Mark Mark Comment
3/3 Correct.
2/2 Correct.
2/2 Correct.
4/5 An almost model response to this question, except for ‘F’
instead of 'K'.
A
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| 4 Spi"g‘ét } MIDDLE Low
1 Protons, neutrons and elecirons are subatomic particles.

(a) Complete the table to show the relative mass and rélative charge of a;proton,.a neutron and an

electron. Your Examiner marks and comments

particle | relative mass | relative charge Mark Mark Comment
proton T 1 po'sll\—,-]\je : : : 1(a) 1/3 The candidate needed to realise that the relative cha_rge needs
. — : S a value, so +1 and -1 were needed, rather than ‘positive’ and
neutron edepest O qgmq,[ ‘negative’ for proton and electron, respectively. Also the relative
- 1 , N mass of a neutron is 1.
. electron . 1840 negq,\rwe .
— - — S— : e l

(b) Bromine has two. isotopes.

(i) Define the term isotope: ) . 1(b)(i) 2/2  Correct.
15010025 Are. a0 O e, s0me. RIemMenk. u i Sante... ofon.
ounlaes buhdag‘erﬁ)kntﬁmbero%neqﬂﬁfﬂ ................................... 2]

(ii) Explain why.-fhe two isotopes. of bromine have the same chemical properties.
an&gmo&mmmee&em%mme
NI e e, o T O —— i2

1(b)(ii) 0/2 A correct explanation would have referred to isotopes of
bromine having the same number of outer electrons.

{c) The table shows the number of protons, neutrons and électréns in.some atoms _az'jd_ ions,

Complete the table.
. number of T éuﬁn.t:-;arof T rl|urnb91-'of T

particle protons ' neufrons 1 _ electrons

oL R 2 ' K2 g 2

:;Sz—. e 19 | % _' 1(c) 4/5 The mass number (41) is missing.
mg{\" 19 22 18

3 0 o e T - T [ﬂ_
Hes dEa ¢ aucleund 3 @ + 0L +4 [Total: 12]
14 l(, 0 = neseen - @
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4 spil'g‘ét } MIDDLE Low
1 Protons, neutrons and electrons are subatomic particles.

(a) Complete the table to show the relative mass and relative charge of a proton, a neutron and an

electron. Your Examiner marks and comments

patticle |  relativemass |  relative charge Mark Mark Comment
proton %."’5- neaht s\ 1(a) 0/3 The candidate needed to realise that the relative charge needs
' a value, so +1 and -1 were needed for proton and electron,
neutron | -?f._;a ¥ respectively. They also needed to know that neutrons have no
: . 1 o — charge. The relative masses of a proton and a neutron are both 1.
sacten . 1840 - 1& :
' 3]

(b} Bromine has two isotopes.

(iy Define the term isotope. 1(b)(i) 1/2 The candidate gives a partial definition of isotope. They should
\"\Slef@f\h m%‘&m o0 M\ Ohe, %’é\\'\% emen. have a\l{t‘:rmh, have stated that isotopes are ‘atoms of the same element’ here.

(iiy Explain why the two isctopes of bromine have the same chemrcal proper{tes

Beravse bh&k e, %\\\ the Savie, olemeil ',;MQ.“ \(‘:\lm-.;, e S0

1(b)(ii) 1/2 The candidate should have explained that isotopes have the
same chemical properties because they have the same number
of outer electrons.

(c) The table shows the number of protons, neutrons and eléctrons in some.atoms and ions.

Complete the table.

. number of number of ‘number of
partice protons neutrons electrons
Lo 2 L ¥ 2

uge- g w6 - e \b 1(c) 2/5 Row 1 is correct. The figures in_row 2 shouk_j be 78_n_eut_rons and

- . : 18 electrons. In row 3 the species required is a positive ion of
':':'3 9 18 ) 22 18 potassium (K) with a mass number of 41 and an atomic number
T 5] of 19.

[Total: 12].
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: 4 Spi"ggt } MIDDLE Low
2 Period 3 contains the elements sodium to argon. This question asks about the chemistry of each of
the Period 3 elements or their compounds.
(a) Sodium nitrate is a white erystalline solid.. When heated. it melts and the following reaction Examiner marks and comments
ocours. . Your
. Mark Mark Comment
2NaNO,(l) — 2NaNO,() + O,(g}
2(a) 3/3 Correct.
A 3.40g sample of sodium nitrate is heated.
Calculate the
« number of moles-of NaNO, used,
: \ L‘ao\ \ %68
“ooo s aabe .
:__}_;%__: O'C)le\s ____________ @,.QH ________ mol 2(b)(i) 0/1 The answer needed to include the idea of a proton acceptor.
* number of moles of O, formed,
2 s
O-o4 s - 2/2 Correct.
. - 02 2(b)(ii)
"‘-—'*-—(M%H_— = O 0= Q" ..... mol
»  volume of O, formed; in dm® (mﬁa\asured at r.t.p.).
S5
- o‘:oz. 5 B : _ .l 2(c) 2/3  The candidate mentions reacting aluminium with named acids
: S C 48 and bases but does not describe the dissolving of aluminium
W= '2-L\ %O C'Ul =2 O-Li% [P PR S S d?':;"]‘ oxide in acids.
. . . 2(d)(i) 1/1  Correct.
(b) Magnesium reacts slowly with warm water to form a base, magnesium hydroxide.
(i) Explain what is meant by the term bass.
A compound. thak. can. xeact. silh.ao. actd to.gve <alfr.. 1] 2(d)ii) 2/2  Correct.
(i) Write él chemical equation for the reaction between magnesium and warm water.
' M%‘\'.lHJ_Q"_?Ma(_QpaL‘\““L .............................. 2
' . 2(e)(i) 1/2 The answer scores one mark for giving the oppositely charged
ions involved but does not state that these particles attract one
another.
2(e)(ii) 1/1  Correct.
A
EXAMINER MARK
COMMENTS SCHEME




{c) Aluminium oxige is amphoteric. It is insoluble in watar.

Describe experiments to show that %Iumi ium oxide is amphoteric.

Cy

s . ' ber Muminum oxidewil seact with?

i ke HOP._fo Somm. o el acking as base, S wilh xedissolve iny
Solwtlon o fostn o colesrless selution oy Losming el of Sadivth
ackhing as ecddid-
{d) Silicon(IV) oxide has a giant structure.

ouid.
cess Seclivaidr e
omminate cobile

(i) Name the type of bonding in silicon(IV) oxide.

ORI e ]

i

(ii) Give two physical properties of silicon(IV) oxide.

g melding and. bolkaa PO ..
LAnsduble i e e 2]

(e} Calcium phosphate is used in fertilisers. The bonding in calcium phosphate is ionic.
Calcium phosphate contains the phosphate ion, PO,*.

() What s ionic bonding?
2onding..bebueen..a caion.. anch.anion... Ehxong...conglebe
transfer.. of . electimns. Blecbrostuic Soyces. Nold, foe. Yonds. ... 2]

{ii} Deduce the formula of calcium phosphate.

2(a)

2(b)(i)

2(b)(ii)

2(c)

2(d)(i)

2(d)(ii)

2(e)(i)

2(e)(ii)

page

<

Select

} m MIDDLE Low

Examiner marks and comments

Your
Mark Mark Comment

3/3 Correct.

0/1 The answer needed to include the idea of a proton acceptor.

2/2 Correct.

2/3 The candidate mentions reacting aluminium with named acids
and bases but does not describe the dissolving of aluminium
oxide in acids.

1/1  Correct.

2/2 Correct.

1/2 The answer scores one mark for giving the oppositely charged
ions involved but does not state that these particles attract one
another.

1/1  Correct.

.

EXAMINER MARK

SCHEME

COMMENTS




4 spil'g‘ét } MIDDLE Low
(f) Sulfur tetrafluoride, SF,, can be made by combining gaseous sulfur with fluorine.

S(g) + 2F,(g) — SF.(g)

The reaction is exothermic, Your
Mark Q2 Mark scheme
(i) Complete the energy level diagram for this reaction. Include an arrow which clearly shows #)(0)
the energy change during the reaction. 2(7)(i) S(s)+ 2F. (9)
)
SF4(9)
5 3
2(f) i)
S(g) + 2F,(g) ey M1 exothermic mark: horizontal product energy line at
T ower energy than that of reactant energy line;
energy | han that of I
. M2 Jabel of product mark: SF,;
A X M3 correct direction of vertical heat arrow: arrow must
—::ior\’.- start level with reactant energy and finish level with
- product energy and must have only one (correct) arrow-
'/ ( o head.
_—1CVEN (f) (i) M1 bond energy of 2F,: 2 x F-F = 2 x 160 = 320 (kJ/mol)
T > 3] 2(g)(i) M2|)bond energy of all bonds in SF,: 780 + 320 = 1100 (kJ/
mo
(ii) During the reaction the amount of energy given out is-780kJ/mol. M3 calculated bond energy of SF, divided by 4: 1100/4 =
275 (kJ/mol)
The F-F bond energy is 160kJ/mol. @) ills bacteria-
Use this information to determine the bond energy, in kJ/mol, of one S-F bond in SF,. 2(g)(ii) (9)(ii) name of compound: cobalt(II) chloride;
F from: blue;
£ o4 F—F | to: pink;
T 04+ (160 g * FF (h)(i) it has a complete outer shell/a full outer shell/8 electrons
= t‘:.f) \5(»_);{%2.(.' F ] in the outer shell;
SO . 2(h) (i) (i) | Gin) lamps;
%520 —y(w) = 380
2(h)(ii)

EXAMINER MARK
COMMENTS SCHEME




(g) Chloring and compounds of chlerine are important in water treatment and in laboratory testing

for water.
(i) Chlorine is added to water to make the water safe to drink.

Explain why adding chlorine makes water safe te drink.

..... LT S\ VO oV U 123 - W L\ WA VR 7.1 SR

0

(ii) A compound of chlorine is used in the laboratory fo test for the presence of water.

Name the compound of chlorine used in this test and describe the colour change seen in

a positive result of this test.

name of compound CQ\DQLbf.MOﬂDkf_

" colour change from ............ \D\UEL ......... to P\ﬂk e et

{(h) Argon.is an unreacfive-noble gas.

(i} Explain why argon is unreactive.

e oukex shells. axe. comPlee it electon.. e

(if) Give one use of argon.

(31

11

(1

[Total; 27]

2(f)(i)

2(f)(ii)

2(g)(i)

2(g)(ii)

2(h)(i)

2(h)(ii)

Select
page

)

m MIDDLE Low

Your
Mark (0} Mark scheme
W1 seere
3 SF4(9)
M1 exothermic mark: horizontal product energy line at
lower energy than that of reactant energy line;
M2 Jabel of product mark: SF,;
M3 correct direction of vertical heat arrow: arrow must
start level with reactant energy and finish level with
product energy and must have only one (correct) arrow-
head.

(f)(ii) M1 bond energy of 2F,: 2 x F-F = 2 x 160 = 320 (kJ/mol)
M2 bond energy of all bonds in SF,: 780 + 320 = 1100 (kJ/
mol)

M3 calculated bond energy of SF, divided by 4: 1100/4 =
275 (kJ/mol)

(9)(i) kills bacteria;

(g)(ii) name of compound: cobalt(II) chloride;
from: blue;
to: pink;

(h)(i) it has a complete outer shell/a full outer shell/8 electrons
in the outer shell;

(h)(ii) (in) lamps;
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4 sp‘i,'g‘;t } MIDDLE Low
2 Period 3 contains the elements sodium to argon. This question-asks aboutthe chemistry of each of
the Period 3 elements or their compounds.

(a) Sodium nitrate is a white crystalline solid. When heated it melts and the following reaction Y Examiner marks and comments
. QGCUrs. our

Mark Mark Comment
2NaNO4(l) — 2NaNOL(l) + O,q)
o ’ 2(a) 2/3 The candidate does not score the first mark but is awarded two
A3.40g sample.of sodium nitrats is heated. marks, as the error is carried forward.

Calculate the

s number of moles of NaNO, used,

3.4 2 0,04 %2«
5 :

= 0042 o 2(b)(i) Al Cermeet
"« number of moles of 0, formed,
i
Oa = £ = 2(b)(ii 1/2 The first mark is awarded here, but the candidate fails to realise
QW8 =& - @ oOl ,,,,,,, mol (b)ii) that hydrogen is the other product.
s volume of O, formed, in dm?® (measured atr.t.p.).
Iméle = 2\ , : 2(c) 1/3  One mark is awarded for the idea of reacting aluminium oxide
0.0\ = 5 - - O QL\ with an acid and with a base.
- anrsssenne i o S i AW
. [31
2(d)(i) 1/1  Correct.
(b) Magnesium reacts. slowly with warm water to form a base, magnesium hydroxide.
(i) Explain what is meant by the term base. )
‘_HQSDH\DV\S M1 2(d)(ii) 1/2  The answer is awarded one mark for stating that silicon(IV)
(if) Write a chemical equation for the reaction between magnésium and warm water, oxide s hard.
*@Hmo ................... QM (097 ............................ 21
) ’ 2(e)(i) 1/2 One mark is awarded for giving the oppositely charged ions
involved but the candidate fails to state that these particles
attract one another.
2(e)(ii) 1/1 Correct.
.

EXAMINER MARK
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4 Select } MIDDLE Low
age
(e} Aluminium oxide is amphoteric. t.is insoluble in water: S

Describe experiments to show that aluminium oxide is amphoteric.

Reork_aluminuon ©Ade with an acid,. vour

Y O b\ aer an_Auminum, 2ot angd usoder, prk sl S u s
- \ ~ N 2/3 The candidate does not score the first mark but is awarded two
. : 2(a
Leadk avumoum..oxide ond. loane Joudl.. M M..... (a) marks, as the error is carried forward.

Eq¥ A0y + WS04y _— M50y, tH0.

(@) SilconLy) oxice has a giantstrucurd@™203 T N0z ArNG), A0

(i} Name the type_c-f bonding in silicon(IV) oxide. ‘ 2(b)1i) 1/1 Correct.
............... Covalens b‘bf\c‘dfg (]
(ii) Give two physical properties of silicon(IV) oxide.
\}Q,\(\é @J\d\!\ciﬁ(n 2(b)(ii) 1/2  The first mark is awarded here, but the candidate fails to realise
that hydrogen is the other product.

(e) Calcium phosphate is used in fertilisers. The bonding in calcium phosphate is ionic. 2(c) 173 One mark is awarded for the idea of reacting aluminium oxide
Calcium phosphate contains the phosphate ion, PO,*. with an acid and with a base.

i) What is ionic bonding?

............ %M W&U\&Y‘f\m QAX.\Q\ 2(d)(i) 1/1  Correct.
Do ~yo oxale  CoXon. bonded do_onion.. . p

(i) Deduce the formula of calcium phosphate.

2(d)(ii) 1/2 The answer is awarded one mark for stating that silicon(IV)
oxide is hard.

2(e)(i) 1/2 One mark is awarded for giving the oppositely charged ions
involved but the candidate fails to state that these particles
attract one another.

2(e)(ii) 1/1  Correct.

EXAMINER MARK
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4 Spi"g‘ét } MIDDLE Low
(f) Sulfur tetrafluoride, SF,, can be made by combining gaseous sulfur with fluorine.
S(g) + 2F,(@ — SF.(9)

o . Yo Examiner marks and comments
The reaction is exothermic. our

_ Mark Mark Comment
(i) Complete the energy level diagram for this reaction. Include an arrow which clearly shows

the energy change during the reaction. 2(f)(i) 2/3  The poorly-drawn enthalpy change arrow loses a mark here. It
should have started from a point level with the energy of the
reactants and finished at a point level with the energy of the
products.

[

2()(ii) 2/3 The first mark is awarded for determining the energy needed
to break the bonds in 2F, molecules (320kJ). The third mark is
_Sl) + 279) awarded for dividing a processed value (-460kJ) by 4. The only
energy error was failing to realise that if 320kJ was put in to break the
AH F, bonds and the total energy given out was 780kJ, then the
energy given out when SF, formed must have been 1100kJ.

- (Note that candidates did not need to know that exothermic
S t‘q (g\ changes have negative values and endothermic changes have
positive values.)

- . 1/1  Correct.
13 2(9)(')
(ii) During the reaction the amount of energy given out is 780kJ/mol.
The F-F bond energy is 160 kJ/mol.
Use this information to determine the bond energy, in kJ/mol, of one S-F bond in SF,. 2(g)(ii) 3/3  Correct.
F I 180
s+ F—F L F é F o
320 - m = |0 - F—F ~ | : 130 _.
F
. 1/1  Correct.
Al - — B0 2(h)(i
. = 60 F‘F N5l — ’59\0 ()()
=hHeo =Ny
200 -W = \Q0 4
M = =t _‘\Skumol 3] 2(h)(ii) 171 Correct.
.
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(g) Chiorine and compounds of chloring are important in water treatment:and in-laboratory testing
for water.

(i

(i)

Chlorine is added to water to make the water safe to drink.

Explain why adding chlorine makes water safe to drink,

e io M niccsheen. and. . ackeri ...
A compound of chlorine is used in the laboratory to test for the presence of water.

Name the compound of chlorine used in-this test and describe the colour change seen-in
a positive result of this test.

name ot compound ... 0. CO0alE (W) Oolodide.
colour change from \3\\&"?—- ......................... to ‘P?ﬂ\q

(h). Argon is an unreactive noble gas.

{iy Explain why argon is unreactive.

: \ek: Shat) -
(gj\%’%\u—%w&%m}:’fﬁ)mﬂmm M)

(ii). Give one use of argon.

voresiegenneenee [1]
[Total: 27]

2(f)(i)

2(f)(ii)

2(g)(i)

2(g)(ii)

2(h)(i)

2(h)(ii)

<

page

Select

)

m MIDDLE Low

Examiner marks and comments

Your
Mark Mark Comment

2/3  The poorly-drawn enthalpy change arrow loses a mark here. It
should have started from a point level with the energy of the
reactants and finished at a point level with the energy of the
products.

2/3 The first mark is awarded for determining the energy needed
to break the bonds in 2F, molecules (320kJ). The third mark is
awarded for dividing a processed value (-460kJ) by 4. The only
error was failing to realise that if 320kJ was put in to break the
F, bonds and the total energy given out was 780kJ, then the
energy given out when SF, formed must have been 1100kJ.
(Note that candidates did not need to know that exothermic
changes have negative values and endothermic changes have
positive values.)

1/1  Correct.

3/3 Correct.

1/1  Correct.

1/1  Correct.

EXAMINER MARK
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4 Spi"ggt } MIDDLE Low
2 Period 3 contains the elements sodium to argon. This question-asks about the chemistry of éach of
the Period 3 elements or their compounds.

(a) Sodium nitrate is a white crystalline solid. When heated it melts and the follow!hg reaction Y Examiner marks and comments
0CCUTS.. our

Mark Mark Comment
2NaNO, () = 2NaNO,(l} + O,(a)
‘ _ ) 2(a) 0/3 The candidate has failed to realise that the number of moles
A 3.40g sample of sodium nltrafe is heated. could be found by dividing the mass of sodium nitrate by its

relative formula mass (85). Then the stoichiometric ratio from the

chemical equation should be used to find the number of moles

s number of moles of NaNO, used, of oxygen gas. Finally, the number of moles of oxygen should be
' multiplied by 24 to give the final answer.

Calculate the

_________________ Wl 2(b)(i) 0/1 The candidate should have stated that a base was a proton
acceptor.
* number of moles of O, formed,
2(b)(ii) 0/2  The candidate should have written that Mg(OH), and H, were
______________ "o?c mol the products before balancing the equation.
« volume of O, formed, in dm3 (measured at rt.p.).
2(c) 0/3 Clearly the candidate has not read the question carefully. This
. ; states that aluminium oxide is insoluble in water.
o . (3]
2(d)(i) 0/1 'Covalent’ is the correct answer here.
(b) Magnesium reacts slowly with warm water to form a base, magnesium hydroxide.
(i) I:Explain what is meant by the term base. ]
byt e ' i |
..... LA L OO | ) 2(d)ii) 0/2 These points are not correct.
(i} Write a chemical equation for the reaction between magnesium and warm water,
. 0/2 No marks awarded here.
2(e)(i)
2(e)ii) 0/1  No marks awarded here.

EXAMINER MARK
COMMENTS SCHEME




Select
4 e } MIDDLE Low
{c) Aluminium oxide is amphoteric. It is insoluble in water.
" Describe experiments to show that aluminium oxide is amphoteric,

....... :Tim\..!sn....k\sp'.\.u&.....Z\.‘.%..,.‘.!}...... WORX Your Examinermatksiandicomments

Mark Mark Comment
.................................................................................................................................................... - 03 The candiiate hac faled to relsa <hat tho mumber of mojos
........................................................................ H van N —— C0u|d be found by lelding the mass Of Sodlum nltrate by ItS
.............................................................................................................................................. 3] relative formula mass (85). Then the stoichiometric ratio from the

chemical equation should be used to find the number of moles
of oxygen gas. Finally, the number of moles of oxygen should be

(d) Silicon(lV) oxide has a giant structure. multiplied by 24 to give the final answer.
5y biams fhel ype of SonclnginsScon(EV)iece. 2(b)(i) 0/1  The candidate should have stated that a base was a proton
A e (1] acceptor.
2(b)(ii) 0/2  The candidate should have written that Mg(OH), and H, were
""""""""""""""" the products before balancing the equation.
................................... [2]
(e) Calcium phosphate is used in fertilisers. The bonding in calcium phosphate is ionic. 2(c) 0/3  Clearly the candidate has not read the question carefully. This
Calcium phosphate contains the phosphate ion, PO . states that aluminium oxide is insoluble in water.

(i) Whatis ionic bonding?

2(d)(i) 0/1  'Covalent’ is the correct answer here.
2(d)(ii) 0/2 These points are not correct.

2(e)(i) 0/2 No marks awarded here.

2(e)(ii) 0/1  No marks awarded here.

EXAMINER MARK
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4 spi"ggt } MIDDLE LoW
(f) Sulfur tetrafluoride, SF,, can be made by combining gaseous sulfur with fluorine.
S(g) + 2F,(g) — SF.a)

o . Yo Examiner marks and comments
The reaction is exothermic. our

_ _ Mark Mark Comment
(i) Complete the energy level diagram for this reaction. Include an arrow which clearly shows

the energy change during the reaction. . 0/3 Incorrect.

2(f)(i)
A
2()(ii) 2/3 The first mark is awarded for determining the energy needed
to break the bonds in 2F, molecules (320kJ). The third mark is
_S@) + 2F(9) | awarded for dividing a processed value (460kJ) by 4.
energy The only error was failing to realise that if 320kJ was put in to

break the F, bonds and the total energy given out was 780kJ,
then the energy given out when SF, formed must have been
1100kJ. (Note that candidates did not need to know that
exothermic changes have negative values and endothermic
changes have positive values.)

= @] 2(g)(i) 1/1  Correct.
(ii) During the reaction the amount of energy given out is 780kJ/mol.
The F-F bond energy is 160kJ/mol.
Use this information to determine the bond energy, in kJ/mol, of one S—F bond in SF,. 2(g)(ii) 0/3  All answers are incorrect.
F
s+ fo F—%—F
r IFO- 1LY 160 = UL
6D > Y\ 2(h)(i) 1/1  Correct.
NS kimel (3] 2(h)(ii) 1/1  Correct.
—

EXAMINER MARK
COMMENTS SCHEME




{g) Chlorine and compotinds of chlerine are important in water treatment and in‘laboratory testing

for water.
(i) Chlorine is added to water to make the water safe to drink.

Explain why adding chlorine. makes water safe to drink.

b Kls Aerwe

(if) A compound of chlorine is used in the laboratory to test for the presence of water.

Name the compound .of chlorine used in this test and.describe the colour change seen in

a positive result of this test. :

‘name of compound ..o ' c\n_, ....................................
colour change from ............. Orew o L e\
[3]
{h) Argonis.an -lmreactive noble gas.
(i) Explain why argon’is unreactive.

....... ) tt«wbt\‘@\\?‘aqu\t\&o\!%“‘o\%\ il

(ii) Give one use of argon. -
SRR [ 7. W\ A “‘“S"}“‘f’ .............................................................................. il
[Total: 27]

2(f)(i)

2(f)(ii)

2(g)(i)

2(g)(ii)

2(h)(i)

2(h)(ii)

<

page

Select

MIDDLE LOW

Examiner marks and comments

Your
Mark Mark Comment
0/3 Incorrect.
2/3 The first mark is awarded for determining the energy needed
to break the bonds in 2F, molecules (320kJ). The third mark is
awarded for dividing a processed value (460kJ) by 4.
The only error was failing to realise that if 320kJ was put in to
break the F, bonds and the total energy given out was 780kJ,
then the energy given out when SF, formed must have been
1100kJ. (Note that candidates did not need to know that
exothermic changes have negative values and endothermic
changes have positive values.)
1/1  Correct.
0/3 All answers are incorrect.
1/1  Correct.
1/1  Correct.
m
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4 Spi"ggt } MIDDLE Low
3  When aqueous sodium thiosulfate and dilute hydrochleric acid are mixed, a precipitate of insoluble
sulfur is produced. This makes the mixture difficult to see through. '

Na,S,0,(aq) + 2HCI(ag) — S(s) + 2NaCli(aq) + H,O()) + SO,(g) Your Examiner marks and comments

The time taken for the cross to disappear from view is measured. Mark Mark Comment
AT.. 3(a) 1/1  Correct.

/ 3(b)(i) 1/2 The candidate shows that doubling the concentration would

halve the time, but has failed to see the relevance of keeping
the total volume constant.

A student adds the following volumes of aqueous sodium thiosulfate, dilute hydrachloric acid and
distilled water to the conical flask.

The time taken for the formation of the precipitate of sulfur to make the cross disappear from view

is recorded.
experiment volume of volume of volume of time taken for
‘number | sodium thiosulfate | hydrochloric acid distilled water cross fo disappear
lom?® fem? lem® from view/s . .
» 3(b)(ii) 2/2 Correct. Both points are adequately explained.
1 10 10 40 56
2 20 10 30 28
8 20 \O \5 \Yy
(a) State the order in which the aqueous sodium thiosulfate, hydrochloric acid and distilled water
should be added fo the flask. $°dlum thiosulfate
: im@aﬁ%ﬁkm@ﬁﬂ\m sethentaad then.
X0 C- . . . .
4 s 3(c) 2/3 The first two points gain marks, but the candidate needed
....................................................................................................... to state that aS the Increased temperature CaUSGd a hlgher

proportion of collisions to reach activation energy.

EXAMINER MARK
COMMENTS SCHEME




4 Spi"ggt } MIDDLE Low
(b) Inexperiment 3 the student wanted the sodium thiosuifate to be double the concentration used

in experiment 2.

(i} Complate the table to show the volumes wt'nch should be used and the axpscted time
taken for the cross to disappear from view.in experiment 3, : [2] Your Examiner marks and comments

Mark Mark Comment
(i) Use collision theory to explain why increasing the concentration of sodium thiosuifate

would change the rate of reaction. 3(a) 1/1  Correct.
ocreasing. doe... oncentiEtion. wevld sean. more.. pax‘&ldgs
en.sociom tiosulfate  sn Sk prdticulen. volume.. k2. k8.
Jwith WA, There ol e Mose.. Seynbent. collisions o goan

mcuummu;ulwe.mmammm&a@m@;@&ﬁ%

(¢) The student repeated experiment 1 at a higher temperature. . 3(b)(i) 1/2  The candidate shows that doubling the concentration would
' halve the time, but has failed to see the relevance of keeping
the total volume constant.

Use collision theory to explain why the'rate of reaction would increase.

. Nefnex.. Yempermtone. . puckicles.. gain...move. kinekfe. ...
energy.ond..Move. foore.. Sasker. There  woulel be .
..... m oxaﬁequn:r CQULSTOQS....JG@&U%{J E‘Ean%anhdu..........soaed

[Total: 8] 3(b)(ii) 2/2 Correct. Both points are adequately explained.
3(c) 2/3 The first two points gain marks, but the candidate needed
to state that as the increased temperature caused a higher

proportion of collisions to reach activation energy.
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4 Spi"ggt } MIDDLE Low
3 When aqueous sodium thiosulfate and dilute hydrochloric acid are mixed, a precipitate of insoluble

sulfur is produced. This makes the mixture difficult to see through.

N3,S,0,(a0) + 2HCI(aa) - S() + 2NaCl(aq) + HO() + SO,(0) . P —

The time taken for the cross to disappear from view is measured. Mark Mark Comment

N 3(a) 1/1 Correct.

f

/ - / 3(b)(i) 2/2  Correct.

A student adds the following volumes of aqueous sodium thiosulfate, dilute hydrochloric acid and
distilled water to the conical flask.

The time taken for the formation of the precipitate of suifur to make the cross disappear from view

is recorded.
experimeﬁl volume of volume of volume of time taken for
number | sedium thiosulfate | hydrochloric acid distilled water cross to disappear
fem?® fem® Jem? from view/s . .
3(b)(ii) 0/2 The candidate does not refer to the fact that increased
1 10 10 40 56 : concentration results in more particles per unit volume or to the
2 20 10 30 28 fact that this brings about an increased collision rate between
. _ particles.
3 bo | __\O ) 4
(a) State the order in which the aqueous sodium thiosulfate, hydrochloric acid and distilled water
should be added to the flask.
Tlhe...sochiham. thiosude eNac W Vv°<[' er..Slowald be . ..
. L Col) eal _ e drocllor ' 3(c) 2/3 The candidate gains the first two marks here, but does not
odded Lirst., follover) . by Al hyshrachlen®. enca®.. 1 explain that a higher proportion of collisions would be above

activation energy.

EXAMINER MARK
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4 Spi‘lggt } MIDDLE Low
(b) In experiment 3 the student wanted the scdium thiosulfate to be doukle the concentration used
in experiment 2.

(i) Complete the table to show the volumes which should be used and the expected time Examiner marks and comments
taken for the cross to disappear from viewin experiment 3. [2] Your

- _ ) Mark Mark Comment

(ii) Use collision théory to explain why increasing the concentration of sodium thiosuifate

would change the rate of reaction. _ 3(a) 1/1  Correct.
e e leerersto
ﬂ&quw‘dh@morﬁﬁﬁ‘des+oﬁoﬂzd.ﬁ-
s SO 50 b
....................................................................................................................................... 2]

(c) The student repeated experiment 1 at a-higher temperature. 3(b)(i) 2/2 Correct.

Use collision theory to explain why the rate of reaction would increase.
Mw\dﬁwom%@nmgwm*@&mp@ﬁwfc
caﬂlsions,&wigcamraqd\cimw% (3]
' 3(b)(ii) 0/2 The candidate does not refer to the fact that increased
[Total: 8] 1 . . . .
concentration results in more particles per unit volume or to the

fact that this brings about an increased collision rate between
particles.

3(c) 2/3 The candidate gains the first two marks here, but does not
explain that a higher proportion of collisions would be above
activation energy.

EXAMINER MARK
COMMENTS SCHEME




3  When aqueous sodium thiosulfate and dilute hydrochloric acid are mixed, a precipitate of insoluble

sulfur is produced. This makes the mixture difficult to see through.
Na,S$,0,(aq) + 2HCI(ag) — S(s) + 2NaCl(aq) + H,O() + SO,g)

The time taken for the cross to disappear from view is measured.

7
=

A student adds the following volumes of aqueous sodium thiosulfate, dilute hydrochloric acid and
distilled water.to the conical flask.

Thetime taken for the formation of the pracipitate of sulfur to make the cross disappear from view
is recorded.

experiment volume of volume of \}oiurrie of time taken for
number sodium thiosulfate | hydrochloric acid distilled water cross to disappear
- fem® Jem? ) fem?® from view/s |
1 10 10 40 : 56
2 20 10 30 " 28
3 “o L9 e 14

(a) State the order in which the aqueous sodium thiosulfate, hydrochloric acid and distillad water
should be added to the flask.

sk Reted | waber ey hdredocte  ald gnd bhen
%owwh\"mg"'\{ﬁ“ [1]

4 spil'g‘ét } MIDDLE

LOW

Examiner marks and comments

Your
Mark Mark Comment
3(a) 1/1  Correct.

3(b)(i) 1/2 The candidate shows that doubling the concentration would
halve the time but has failed to see the relevance of keeping the
total volume constant.

3(b)(ii) 0/2 The candidate does not refer to the fact that the increased
concentration results in more particles per unit volume or to
the fact that this results in an increased collision rate between
particles.

3(c) 1/3  The candidate explains that the collision rate increases but fails
to explain that this is because higher energetic particles move

quicker. There is no reference to the fact that a higher proportion
of collisions would be above activation energy.

EXAMINER MARK

SCHEME

COMMENTS




(b) Inexperiment 3 the studentwanted the sodium thiosulfate to be double the concentration used
in experiment 2. . :

(i} Complete the table to show the volumes which should be used and the expected time
taken for the cross to disappear from view in experiment 3. [2]

(ii) Use collision theory to explain why increasing the concentration of sodium thiosulfate
would change the rate of reaction.

ey, v mie gathdss  of - sodwm  fhiosulde

T S T T T R R P PR P TP T PR PP T PRI T

(c) The student repeated experimént 1at éhigher te?mpémture,

Use callision theory. to explain why the rate of reaction would increase.

_____’_g't_\__glgg,-:a?__&;\_.n%_ Pag, TR0 s QNS ag v\mm}«s:. WA e,

SNeXy . 80 Boe (oW e wn eadnobher move L

............................................................................................................

Er\b.m\'()[\c_gf_gﬁd QMDQ{W\IU&EQ\MJ Ve o\e

............................................................................................ s [3]
[Total: 8]

3(a)

3(b)(i)

3(b)(ii)

3(c)

4 sp‘i,'g‘;t } MIDDLE Low

Examiner marks and comments

Your
Mark Mark Comment

1/1  Correct.

1/2 The candidate shows that doubling the concentration would
halve the time but has failed to see the relevance of keeping the
total volume constant.

0/2 The candidate does not refer to the fact that the increased
concentration results in more particles per unit volume or to
the fact that this results in an increased collision rate between
particles.

1/3 The candidate explains that the collision rate increases but fails
to explain that this is because higher energetic particles move

quicker. There is no reference to the fact that a higher proportion
of collisions would be above activation energy.

EXAMINER MARK
COMMENTS SCHEME
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4 spil'g‘ét } MIDDLE Low

4. Eleciroplating steel objects with silver involvés a three-step process.

step 1 A coating of copper.is applied to the object.

step 2 Acoating of nickel.is-applied:to the object. Your

? Mark Q4 Mark scheme
step-3 The coating of silveris applied Fodhe-‘obj'ect (@) reduction and (the Cu?* ion/copper ions) is gaining
(%) Adidgram of the apperatus used for step 1 is shown. 4(a)(i) electrons/is decreasing in oxidation number;

. s (a)(ii) formation of Cu?*/copper ions at the anode happens at the
copper (anode) —___ same rate as;
removal of Cu?*/copper ions at the cathode ora;
4(a)(ii)
(b) replace (anode of) copper with nickel,
electrolyte replace electrolyte with nickel(Il) sulfate/NiSO,;
_ti} The .chgmical précess taking-place on the sun‘ac‘;e-cf the object.is
'Gu?*(éiq) + 2~ = CGu(s)
Explain whether this process is oxidation or reduction. 4(b) (c) (good) catalysts;
is, TROMGHon U.\QJ 0er.S: O variable oxidation numbers;
/\h\'} Qmw:@ -2 GOQ % % form coloured compounds/coloured ions;
Qz\ AN S e et et 11
(ii} Explainwhy the mncen’sratlon of copper ions in the electrolyte remains constant throughout
step 1.
Yoe..Copper. anede i nokinert_and. Uneregoce., Jo50n isns ke
Hhe..eleckmlupte.. s maans, Yok oWsuss. Mo sagpar ions...
4(c)

O tﬂﬁlkk(m n W, Sk, 05 oo, Ob\{tcf\- e n IR
E@Uﬂ% Tﬁ.plo\r_md\ WA ang o \N\o.; oN ookl

EXAMINER MARK
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(b) Give two changes which would be needed in.orderto coat nicklél onto: the object;in'step 2.
Oﬂb wﬂﬂ\& NUIL “:D dnn,mta& e Co@?u:..mnm LorANEY
; Q SRR EY Q*’;ﬂ;mw\&ﬂ%ﬁ% ......

e for. o DICKRAY: ﬁomks-auc\d» Solotion .

(¢) Copper, nickel and silver are transition elements.
Typical pt}ys:cal properhes of transition elements are a high density and a hlgh meihng point.

 Give thiree different: prcpemes of transition metals whlch are not typlc_al ‘of other métals.
: "“ﬂwﬁ o o, vadakle. G
MQ&'\‘M . b e, OJa CaJLaba-\—J

[Total: 8]

4(a)(i)

4(a)(ii)

4(b)

4(c)

Select
page

)

m MIDDLE Low

Your
Mark Q4 Mark scheme
(a)i) reduction and (the Cu?* ion/copper ions) is gaining
electrons/is decreasing in oxidation number;
(a)(ii) formation of Cu?*/copper ions at the anode happens at the
same rate as;
removal of Cu?*/copper ions at the cathode ora;
(b) replace (anode of) copper with nickel,
replace electrolyte with nickel(Il) sulfate/NiSO,;
(c) (good) catalysts;

variable oxidation numbers;
form coloured compounds/coloured ions;

EXAMINER MARK
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4 spil'g‘ét } MIDDLE Low

4  Electroplating steel objects with silver involves a three-step process.

step 1 A coating of copper is applied fo the object.

step 2 A coating of nickel is applied to the object. Your
Mark Q4 Mark scheme
step 3 The coating of silver is applied to the object. (a)(i) reduction and (the Cu?* ion/copper ions) is gaining
(a) Adiagram of the spparatus used for step 1 s shown. 4(a)(i) electrons/is decreasing in oxidation number;
+

(a)(ii) formation of Cu?*/copper ions at the anode happens at the
copper (anode) same rate as;
removal of Cu?*/copper ions at the cathode ora;

steel object (cathode)
4(a)(ii)
aqueous copper(Il) sulfate (b) replace (anode of) copper with nickel;
electrolyte. . replace electrolyte with nickel(Il) sulfate/NiSO,;
(i) The chemical process taking place on the surface of the object is
Cu**(aq) + 2e- — Cu(s)
Explain whether this process is oxidation or reduction. 4(b) (c) (good) catalysts;
A redaction. i haen oo W};‘@h variable oxidation numbers;
" &M .......... ‘ \ form coloured compounds/coloured ions:
GmWfSe\ajmﬁSQQEmn%%QIneﬁl M)
(i) Explainwhy the concentration of copperions in the electrolyte remains constant throughout
step 1.
Bt Because. He coppes onande . teplaces Ho ...
COPREr.(onS.. Alad . ot 808. . aPEE . MR e o
c
-2
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{b) Give two changes which would be needed in-order to coat nickel onto the object in step 2.

(c) Copper, nickel and silver are transition elements.
Typical physical properties of transition elements are.a high density and a high melting point.

Give three different properties of transition metals which are not typical of other metals.

3.

[Total: 8]

H.one. Eieﬂen* f-c.smaﬂﬂ‘ ! fofm i3]

Select
page

Your
Mark

4(a)(i)

4(a)(ii)

)

Q4
(a)(i)

m MIDDLE Low

reduction and (the Cu?* ion/copper ions) is gaining
electrons/is decreasing in oxidation number;

Mark scheme

(a)(ii)

formation of Cu?*/copper ions at the anode happens at the
same rate as;
removal of Cu?*/copper ions at the cathode ora;

replace (anode of) copper with nickel,
replace electrolyte with nickel(Il) sulfate/NiSO,;

4(b)

4(c)

(good) catalysts;
variable oxidation numbers;
form coloured compounds/coloured ions;

EXAMINER MARK
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Eleciroplating steel-objects with silver involves a three-step process.
step 1 A coating of copper is applied to the object.

step 2 A coating of nickel is applied to the ot;jech

step 3 The coating of silver is applied to the object.

(a) A diagram of the apparatus used for step 1 is shown.

copper (anode)-

steel object (cathode)-

aqueous .copper(li) sulfate
electrolyte

(i} The chemical process taking place on the surface of the object is
‘Cu®*(aq) + 2e- — Cu(s)

Explain whether this protess is oxidation or reduction.

4(a)(i)

4(a)(ii)

4(b)

4(c)

Select
page

Your
Mark

)

Q4
(a)(i)

MIDDLE LOW

Mark scheme

reduction and (the Cu?* ion/copper ions) is gaining
electrons/is decreasing in oxidation number;

(a)(ii)

formation of Cu?*/copper ions at the anode happens at the
same rate as;
removal of Cu?*/copper ions at the cathode ora;

replace (anode of) copper with nickel,
replace electrolyte with nickel(Il) sulfate/NiSO,;

(good) catalysts;
variable oxidation numbers;
form coloured compounds/coloured ions;

EXAMINER MARK
COMMENTS SCHEME




(b) Give two.changes which would be needed in:order to coat nickel onto the object in step 2. -

(c) Gopper, nickel and silver are transition elements.
Typical physical properties of transition elements are a high density and a high melting point.

Give three different properties of transition metals which are not typical of other metals.

B S

[Total: 8]

4(a)(i)

4(a)(ii)

4(b)

4(c)

Select
page

)

MIDDLE LOW

Your
Mark Q4 Mark scheme
(a)i) reduction and (the Cu?* ion/copper ions) is gaining
electrons/is decreasing in oxidation number;
(a)(ii) formation of Cu?*/copper ions at the anode happens at the
same rate as;
removal of Cu?*/copper ions at the cathode ora;
(b) replace (anode of) copper with nickel,
replace electrolyte with nickel(Il) sulfate/NiSO,;
(c) (good) catalysts;
variable oxidation numbers;
form coloured compounds/coloured ions;

EXAMINER MARK
COMMENTS SCHEME
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4 spi"ggt } MIDDLE Low
5 Sulfuric acid is produced by the Contact process. The steps of the Contact process are shown.

step 1 step 2 suliur Step3 step 4

starting . Sulfur 2 T oleum - Sulfuric .
material dioxide trioxide acid Your Examiner marks and comments

Mark Mark Comment
1/1 Correct.

(a) Sulfuris a common starting material for the Contact process.

Name asource of sulfur. 5(a)
e ABR. 0000000, .00 M NASA (1]

(b) Describe step 2, giving reaction conditions and a chemical equation. Reference to reaction _ _ : : - .
rate and yield.is not required. ) 5(b) 4/5 The candidate fails to describe the reaction as being reversible
ZSOg'f“Oz ‘""ZSOS A0 .. 00CkeN.. ... Ut scores the other 4 marks.

LOf nedea. as. ...
Ig... €X0-flﬂerm;c 2. h@hﬁfﬁ ...... CrgRratare.. aodol......... 5(c) 1/1 Correct.

o4t i .. grea.. faster reackon. This._reathon..
fﬁm@tr&fﬁwb{fﬁpr@d&mmﬁ‘/swwme@
14...4000..xeecled!... Pt The. Qo ............. 12

: 5(d)(i) The candidate fails to state that the copper(Il) carbonate would
anadiivmn (7). oxica....8....adae....neeod..... dissolve.
(c) Step 3 involves adding sulfur trioxide to concentrated sulfuric acid to form oleum.
Complete the chemical equation for this reaction. 5(d)(ii) 1/1  Correct.
H,SO, + SO, —» ...Ha..ss’a.Qz..w.
5(e)(i) 0/1 The candidate fails to name the substance as carbon.
5(e)(ii) 1/1  This is a possible alternative answer to ‘dehydration’.

EXAMINER MARK
COMMENTS SCHEME




o ‘ 4 Select }
. MIDDLE LOW
’ page
(d) Dilute sulfuric acid is a typical acid. " g ! cabo m

A student adds excess dilute sulfuric acid to a sample of solid copper(lI} carbonate in a

test-tube. Your Examiner marks and comments

(i) Give three observations the student would make. _ Mark Mark Comment
_—D (/{bb_(&? Q?P 9@&.......... ................... resesesesreniras 5(3) 1/1 Correct.

... CHRL Ve CENLE....
ﬁb/@o/uz‘-;wf} Cha/@ca br’uf S -

W) Oustsineneyiol el productsfomed, ‘ 5(b) 4/5 The candidate fails to describe the reaction as being reversible
....... (a@p&c...mm@mf‘ Corbon...ol.ox1de... . ater but scores the other 4 marks.
-1
(e) Concentrated sulfuric acid has different properties to dilute sulfuric acid. l ' 5(c) 1/1  Correct.

When concentrated suifuric acid is added to glucose, CgH,,0;, steam Is given off and a black
solid is formed.

" (i) Name the black solid.. woﬂfageﬁ; W'ha/f ¢
s ﬂ%ﬁa{;@ o 5(d) (i) 1/2  The candidate fails to state that the copper(Il) carbonate would
OO~ = = A 1 v =y husasasneiinenidon Rty M dissolve.
(i) What type of reaction has occurred?’ ] -
IR 0.3 91701808 L AN 1 (+ Lo 1 = NN, 0
I [Total: 12] 5(d)(|i) 1/1 Correct.
5(e)(i) 0/1 The candidate fails to name the substance as carbon.
5(e)(ii) 1/1  This is a possible alternative answer to ‘dehydration’.

EXAMINER MARK
COMMENTS SCHEME




4 spil'g‘ét } MIDDLE LOW

5 Sulfuric acid is produced by the Contact process. The steps of the Contact process are shown.

staring SteP1  suur  Step 2_; sulior  StP 3 - step 4 suifuric
material dioxide trioxide acid Your Examiner marks and comments
(a) Sulfuris a common starting material for the Contact process. L Mark Comment
Name a source of sulfur, . 5(a) 171 Correct.
N2 MO CANREA. e 1]
(b) Describe step 2, giving reaction conditions and a chemical equation. Reference to reaction . . . . . .
rate and weld is not required... ] e candidate fails to describe the reaction as being reversible
qu Bead ot 5(b) 1/5 Th did f | d be th b bl
g I-'F\_Lr 1ox1 ,,.,,1(.:_:,(:.@33 oxy and does not give the correct temperature (450°C), pressure
Sl %mcw‘de .............................................. %ﬂn ................................. (1 to 5 atm) or catalyst (vanadium pentoxide).
?g.rm..s.t.gd,.g céwade SEOTTS A %
5(c) 1/1  Correct.
b@;z.l.s...g@@iqlgsjr vanad e (1D
E)K\de ’ﬂus %{W‘;& 'H.L Su.{pu.r —FPJQKICQ.Q-' 4 . .
5(d)(i) 0/2 The candidate fails to state that the copper(Il) carbonate would
202 #30, — 250 Heed Sw;ﬁ bﬁ, 5@?][6@ 5] dissolve or that the final colour would be blue.

(c) Step 3 involves adding sulfur trioxide to concentrated sulfuric acid to form oieun".i.

Complete the chemical equaticn for this reaction. 5(d)(ii) 1/1  Correct.

H,80, + 50, » .H2920x7........

5(e)(i) 0/1 The candidate fails to name the substance as carbon.
5(e)(ii) 1/1  This is a possible alternative answer to ‘dehydration’.
m

EXAMINER MARK
COMMENTS SCHEME




(d) Dilute sulfuric acid is a-typical acid.

A student. adds: excess dilute. sulfuric ‘acid to a- sample of solid copper(If}. carbonate in a
test-tube.

(i) Give three observations the student would make.

R.selb woudd Sorm, oo colowrless. hgwidh.......
wworeld. oo onnl. . adkbles. it $00na
.................................................................................................................. SRR

(ii) Give the names of all products formed.

CQPPQFCE)SUJSTC}&,W\QOPQMWL\GLQ‘QHQQ .....................

(€) Concentrated sulfuric-acid has different properties to dilute sulfuric acid.

When concentrated sulfuric acid is added to glucose, CH,,0;, steam is given off and a black
solid is formed.

(i) Name the black solid.

CCJ‘JD‘OHSLAJ gﬁﬁ ........................................................................... —— i1l

(ii) What type of reaction has occurred?

EXO“}'LUMlK"r@Q.dmh ........... 0]

‘[Total: 12}

5(a)

5(b)

5(c)

5(d)(i)

5(d](ii)

5(e)(i)

5(e](ii)

<

page

Select

MIDDLE Low

Examiner marks and comments

Your
Mark Mark Comment
1/1  Correct.
1/5 The candidate fails to describe the reaction as being reversible
and does not give the correct temperature (450°C), pressure
(1 to 5 atm) or catalyst (vanadium pentoxide).
1/1  Correct.
0/2 The candidate fails to state that the copper(Il) carbonate would
dissolve or that the final colour would be blue.
1/1  Correct.
0/1 The candidate fails to name the substance as carbon.
1/1  This is a possible alternative answer to 'dehydration’.
A

EXAMINER MARK

SCHEME

COMMENTS




4 Select } MIDDLE Low
5§  Sulfuric acid is produced by the Contact process. The steps of the Contact process are shown.

page
starting S®P1  guifur SP2  gupr Step3 —— step 4 yifuric
material dioxide trioxide acid Your Examiner marks and comments
(a) Sulfuris a common starting material for the Contact process. ) Mark Mark Comment
Naime a source of sulfur. 5(a) 0/1 T?e ol;’candidate fails to state that it is crude oil which is a source
R of sulfur.
Som . the ot kit veptned S sulphur. i, preduceds.
(h) Describe step 2, giving reaction conditions and a chemical eduation. Reference to reaction
rate and yield is not required. 5(b) 1/5 The candidate fails to describe the reaction as being reversible
e o ' and fails to give the correct temperature (450°C), pressure
KB C e A00 0 andat)0. afmaspherik, | pressure. ar. . e o e o °
5(c) 1/1  Correct.
5(d)(i) 0/2 The candidate fails to state that the copper(Il) carbonate would
effervesce or that the final colour would be blue.

(c) Step3 iny‘_dves adding sulfur trioxide to concentrated sulfuric acid to form oleumn.

Complete the chemical equation for this reaction. 5(d)(ii) 0/1 The candidate fails to state that water and carbon dioxide would
H.S0, + SO, > \'\3.5110-\. form as well as copper(Il) sulfate.
(11
b 65 . . 1/1  Correct.
5y 0, Slelli

5(e)(ii) 0/1 This is not allowed as an alternative answer to ‘dehydration’.

EXAMINER MARK
COMMENTS SCHEME




(d) Dilute sulfuric acid is a typical acid.

A student adds excess dilute sulfuric acid to a sample of solid copper(II) carbonate in a
test-tube. .

(i) Give three observations the student would make.

B 'L S ,532.‘5?..3........(.9.;2.‘2&.*:..CI.TD..L.C&!.!D..@.\::@&% ....... would. ¢ hiange. seler
B o moqiémdc‘l“é&’ssdvacpmyiﬁdg

SerssssrnenrnsnastasTeansans R R P PP P TP PP PP PP

(e} Concentrated sulfuric acid has different properties to dilute sulfuric acid.

_Wl',len concentrated sulfuric acid is added to glucose, C,H,,0;, steam is given.off and a black
solid is formed.

(i) Name the black solid.
Carbon.

................................................................................ [1]
(ii) What type of reaction has occurred?

.............. Ly e Aeplacement | acton o (1]

) [Total: 12]

5(a)

5(b)

5(c)

5(d)(i)

5(d)(ii)

5(e)(i)

5(e](ii)

<

page

Select

MIDDLE LOW

Examiner marks and comments

Your
Mark Mark Comment
0/1 The candidate fails to state that it is crude oil which is a source
of sulfur.
1/5 The candidate fails to describe the reaction as being reversible
and fails to give the correct temperature (450°C), pressure
(1 to 5 atm) or a balanced equation.
1/1  Correct.
0/2 The candidate fails to state that the copper(Il) carbonate would
effervesce or that the final colour would be blue.
0/1 The candidate fails to state that water and carbon dioxide would
form as well as copper(Il) sulfate.
1/1  Correct.
0/1 This is not allowed as an alternative answer to ‘dehydration’.
A

EXAMINER MARK

SCHEME

COMMENTS
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4 Spi,lgf,t } Low
6 Petroleum is a source of many important chemicals.

(a) Name two industrial processes which must take place to produce alkenes from petroleum.

Fractionah.. Digtillotion., Cracking .. Your

2 Mark Mark Comment
S c"_\ S 6(a) 2/2  Correct.
(b) Ethene, CH,=CH,. and propene, CH,=CGHCH,, can b6th be converted into polymers.
(i) What type of polymerisation takes place when ethene forms a polymer?
S : : . 1/1  Correct.
M&.\’non%\%mx«so&\o‘n 0 6(b)(i)
(ii) What is the empirical formula of the polymer formed from ethene?
----------- R L e o e L] 6(b)(ii) 0/1 The candidate fails to show the empirical formula of the
R "41 polymer.
(iiiy Propene has the structural formula CH,=CHCH &, 2C = —~C —H
Draw two repeat units of the polymer made from propene. it $ HI H'
6(b)(iii) 2/2 Correct.
T b L
R
S el
| \ \ \ 6(c) 1/2 The candidate fails to draw the structure of propan-2-ol.
H H
G By
(2]
6(d)(i) 0/1 The candidate fails to name the catalyst used in the formation of
(¢) Ethene will react with steam to form ethanol. esters from carboxylic acids and alcohols.
Pgopene will react with steam to form two isomers, both of which are alcohols.
Suggest the structures of these alcohols. 6(d)(ii) 1/1  Correct.
6(d)(iv) 1/1 Correct.
 — e ______________________________________
EXAMINER MARK
COMMENTS SCHEME




(d) Esters are organic chemicals noted for their characteristic smells. Ethanoic acid and methanol
will react to form an ester.

(i) Name the catalyst needed to form an ester from ethanoic acid and methanol.

B T

Name the ester formed when ethanoic acid reacts with methanol.

mtuug\eyhm 00K )

(iii) Draw the structure of the ester formed when St hanoic acid reacts with methanol Show alt

bonds. H-—C, DD Q -C C‘
10 H'

(1
(i)

k 4
H 0O m
| 1 )
—C—C—Q—C —H
I
-
(2]
(iv) Give the name of a polyester.
[Total: 13]

6(a)

6(b)(i)

6(b)(ii)

6(b)(iii)

6(c)

6(d)(i)

6(d)(ii)

6(d)(iii)

6(d)(iv)

<

page

Select

Low

)

Your Examiner marks and comments
Mark Mark Comment
2/2 Correct.
1/1  Correct.
0/1 The candidate fails to show the empirical formula of the
polymer.
2/2 Correct.
1/2 The candidate fails to draw the structure of propan-2-ol.
0/1 The candidate fails to name the catalyst used in the formation of
esters from carboxylic acids and alcohols.
1/1  Correct.
2/2 Correct.
1/1  Correct.
T o _________________________________________

EXAMINER MARK

SCHEME

COMMENTS




(EL - L
. ; : page
6 Petroleum is a source of many important chemicals.
(a) Name two industrial processes which must take place to produce alkenes from petroleum.
- Py ning ¢ faﬂ;_f Fuel. Your
a [xbaf/-»'nj }pehcf'/e’ﬂrm , Mark Q6 Mark scheme
______________________________________________________________________________________ e [2) (a) fractional distillation:
6(a) cracking;
(b) Ethene, CH,=CH,, and propene, CH,=CHCH,, can both be converted into polymers. (b)(i) addition:
() What type of polymerisation takes place when ethene forms a polymer? (b)(i) | CH,;
pdditier pol mes T hon . (] 6(b)(i) (b)(iii) H H H H
................................................ l | | |
(ii) What is the empirical formula of the polymer formed from ethene? _"? o ?'— ?_ Cl"_'
61FH-'-+ .y 8 ] CH, H CH, H
smssnty trarneear] -.‘q-.r....-nn.é-‘”.". PN R T AR EE RN R NIRRT RA R RN RRTRR R AR IR AR [ 1 6(b)(ii) . . .
M1 chain of 4 carbon atoms with single bonds and
(iii) Propene has the structural formula CH,=CHCH,. continuation bonds:
Draw two repeat units of the polymer made from propene. M2 correctly positioned CH3 side chains;
H' H Hl Q:,_ i;l 6(b)(iii) (c) I? T I-|I rll T rli
|
HegZle =0 =€ <¢ -0 H—C—C—C—O—H H—C—G—C—H
u' ) | ) H H H : H o H ;
Hoow v 6lc) ; ! ;
(2] (d)(i) (concentrated) sulfuric acid;
d)i (d)(ii) methyl ethanoate;
_ _ 6(d)(i)
(c) Ethene will react with steam to form ethanaol. (d) i
1 H 0 H
Propene will react with steam to form two isomers, both of which are alcohols. I | |
H—C—C—0—C—H
Suggest the structures of these alcohols. 6(d)(ii)
H }i} @) H H
) ] M1 ester link;
H- C -C-¢C — () i} M2 rest of molecule;
, i 6(d)(iii) (d)iv) | terylene;
W
6(d)(iv)
EXAMINER MARK
COMMENTS SCHEME




(d) Esters are organic chemicals noted for their characteristic smells. Ethancic acid and methanol
will react to form an ester.

(i) Name the catalgst needed to form anLester'from ethanoic acid and methanol.

gﬁ’a”“”?ﬁyd"fw"/‘ (1]
(ii) Name the ester formed when ethanoic acid reacts with methanol.
DML O oL e O SN e MR E R |
(iii) Draw the structure of the ester formed when ethanoic acid reacts with methariol. Show all
bonds.
(o)
I l
W=C. =C .+ cH , © H
V (
g "o H
" W 4 e
b
P s T O = Ol
: |
H e 2]
(iv) Give the name of a polyester.

[Total: 13]

6(a)

6(b)(i)

6(b)(ii)

6(b)(iii)

6(c)

6(d)(i)

6(d)(ii)

6(d)(iii)

6(d)(iv)

Select
Your
Mark Q6 Mark scheme
(a) fractional distillation;
cracking;
(b)(i) addition;
(b)(ii) CH,;
(b)(iii) H H H H
| I I I
1T
CHy H ©CH, H
M1 chain of 4 carbon atoms with single bonds and
continuation bonds;
M2 correctly positioned CH, side chains;
(c) H H H H H H
| | | | 1 |
S T
H H H ; H ri: H
H
(d)(i) (concentrated) sulfuric acid;
(d)(ii) methyl ethanoate;
(d)(iii) H O H
I I
H—C—C—0—C—H
H H
M1 ester link;
M2 rest of molecule;
(d)(iv) | terylene;
EXAMINER MARK
COMMENTS SCHEME
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4 sp‘i,'g‘;t } MIDDLE Low
1  You are going to investigate what happens when two different metals, iron and magnesium, react
with aqueous copper(ll) sulfate.

Read all the instructions carefully before starting the experiments. Y Examiner marks and comments
our

Instructions Mark Mark Comment
You are going to carry out two experiments.

) 1(a) 2/2 Experiments 1 and 2 have been completed successfully.
(a). Experiment 1 Both tables of results are completed correctly and they are
Use a measuring cylinder to pour 25cm® of aqueous copper(ll) sulfate into the polystyrene comparable to the supervisor’s results.
cup provided. Put the polystyrene cup into a 250 cm® beaker for support. Measure the initial
temperature of the solution and then the temperature after 30 seconds and 60 seconds. Record 2/2  Experiments 1 and 2 have been completed successfull
your results in the table. y 1(b) P P V-
Both tables of results are completed correctly and they are
At 60 seconds add all of the iron to the aqueous copper(ll) sulfate and stir the mixture comparable to the supervisor’s results.
continuously with the thermometer.
Measure the temperature of the mixture every 30 seconds for 300 seconds (5 minutes). Record 1(c) 4/4  All the points are correctly plotted and the line graphs are drawn
your results in the table. smoothly. The graphs are clearly labelled as requested.
time/s 0 30 60 90 120 150 180 210 240 270 300
temperature ;',205 P35S 2d473.0 DJMOW 1S [150095.0 e 1(d)(i) 1/2  The tie line is wrongly drawn from 153 seconds. Credit is given
1°C g - : o A 4 ,.)6 2 i for reading the value from this tie line.
[2]
(b) Experiment 2 1(d)(ii) 1/2 The tie line shqws the gandidate understands that the .
temperature will have risen to 20.5 + 30 = 50.5°C. The time of
Empty the polystyrene cup and rinse it with water. 78s is correct but 60 seconds need to be subtracted from this

: : . value because the time required is after the magnesium has
Use a measuring cylinder to pour 25cm?® of aqueous copper(ll) sulfate into the polystyrene b dded
cup. Put the polystyrene cup into a 250 cm® beaker for support. Measure the initial temperature een aaded.
of the solution and then the temperature after 30 seconds and 60 seconds. Record your results 2/2 The candidate realises the reaction is finished. After 1 hour the

in the table. 1(e) . o
mixture would have returned to the initial temperature recorded

At 60 seconds add all of the magnesium to the aqueous copper(Il) sulfate and stir the mixture in the table as 20.5°C.
continuously with the thermometer.

Measure the temperature of the mixture every 30 seconds for 300 seconds (5 minutes). Record 1(f) 1/2  Credit is given for ‘more results’ but the point about reliability
your results in the table. is ignored because it is not relevant. Understanding that the
resultant graph would be a smoother/better curve would have
time/s 0 | 30 | 60 | 90 | 120 | 150 | 180 | 210 | 240 | 270 | 300 gained full credit.
‘E’”‘ﬁig"”"" 20920528 ‘6’5& 6|6 D|BS O %35\ -0N18 -5 165 1(g) 2/2  The candidate shows knowledge and understanding of the
properties of polystyrene.

EXAMINER MARK
COMMENTS SCHEME




4 el } MIDDLE LowW
(c) Plot the results for Experiments 1 and 2 on the grid and draw two smooth line graphs. page
Clearly label the graphs.
9017y | T 0 O 7 T T .
HHHH H HHHEHH A HH Your Examiner marks and comments
I . 1 HH i Mark Mark Comment
80— ] ‘Ii ff ! '] : +H ] x HHHHH 1(a) 2/2 Experiments 1 and 2 have been completed successfully.
mEmEw HH HRE| [T 1 Both tables of results are completed correctly and they are
i H o o comparable to the supervisor's results.
?G s 1 I[ .. 1 14 4 1 J 1 ! l
HEEE i ! 1(b) 2/2 Experiments 1 and 2 have been completed successfully.
- - Both tables of results are completed correctly and they are
HHHH ! r HHHHHHEHHEHHH PR comparable to the supervisor's results.
60T 1 ) I )
. | ; ' | ! | i HHE , 1(c) 4/4  All the points are correctly plotted and the line graphs are drawn
temperature N N A AN AR SN HRA NS AN NN ARRAE EmEESEREEA N smoothly. The graphs are clearly labelled as requested.
/°C SOFFF T
EEREEREEE LS T L A T
R 1 1(d)(i) 1/2  The tie line is wrongly drawn from 153 seconds. Credit is given
s0-FH EEEEENEE N A EEE for reading the value from this tie line.
I
B g T : I ! 1(d)(ii) 1/2  The tie line shows the candidate understands that the
0B ] ] temperature will have risen to 20.5 + 30 = 50.5°C. The time of
HHHHHH PR , 78s is correct but 60 seconds need to be subtracted from this
1, e value because the time required is after the magnesium has
2045 EPEACea EEEY been added.
1(e) 2/2 The candidate realises the reaction is finished. After 1 hour the
T ' T mixture would have returned to the initial temperature recorded
- H .I ! i in the table as 20.5°C.
0 60 120 180
time/s 1(f) 1/2  Credit is given for ‘more results’ but the point about reliability
(4] is ignored because it is not relevant. Understanding that the
resultant graph would be a smoother/better curve would have
(d) (i) From your graph, deduce the temperature of the mixture in Experiment 1 after gained full credit.
135 seconds. - -
Show clearly on the grid how you worked out your answer. 1(9) 2/2 The candidate shows knowledge and understandlng of the
Q_L\ % " properties of polystyrene.
(ii) Fromyour graph, deduce the time taken for the temperature of the mixture in Experiment 2
to change by 30°C after the magnesium was added.
Show clearly on the grid how you worked out your answer. 6 T
e EXAMINER MARK
COMMENTS SCHEME




4 Select } MIDDLE Low
(e) Predict the temperature of the mixture in Experiment 2 after one hour. Explam your answer. pag

d‘\ﬁ suimxﬂrﬁs
o»c&w feoction m»sdmke 'c;\o?@E:ck .......................................... 2 Your Examiner marks and comments
Mark Mark Comment
(f) Suggest an advantage of taking the lemperature readings every 15 seconds. 1(a) 2/2  Experiments 1 and 2 have been completed successfully.
Both tables of results are completed correctly and they are
comparable to the supervisor's results.
1(b) 2/2 Experiments 1 and 2 have been completed successfully.
(g) Explain why a polystyrene cup is used in the experiments and not a copper can. Both tables of results are completed correctly and they are

comparable to the supervisor’s results.

90\35\\3 ek

_‘ bfﬁMghw\\\mbM\,{dka 2] 1(c) 4/4 Al the points are correctly plotted and the line graphs are drawn

smoothly. The graphs are clearly labelled as requested.

[Total: 18]

1(d)(i) 1/2  The tie line is wrongly drawn from 153 seconds. Credit is given
for reading the value from this tie line.

1(d)(ii) 1/2 The tie line shows the candidate understands that the
temperature will have risen to 20.5 + 30 = 50.5°C. The time of
78s is correct but 60 seconds need to be subtracted from this
value because the time required is after the magnesium has
been added.

1(e) 2/2 The candidate realises the reaction is finished. After 1 hour the
mixture would have returned to the initial temperature recorded
in the table as 20.5°C.

1(f) 1/2  Credit is given for ‘more results’ but the point about reliability
is ignored because it is not relevant. Understanding that the
resultant graph would be a smoother/better curve would have
gained full credit.

1(g) 2/2 The candidate shows knowledge and understanding of the
properties of polystyrene.

EXAMINER MARK
COMMENTS SCHEME




4 Spi,lggt } MIDDLE Low
1 You are going to investigate what happens when two different metals, iron and magnesium, react
with aqueous copper(l1) sulfate.

Read all the instructions carefully before starting the experiments. v Examiner marks and comments
our

Instructions Mark Mark Comment
You are going to carry out two experiments.

) 1(a) 2/2  Both experiments have been carried out. The tables of results
(a) Experiment 1 are completed correctly. The first three readings should
Use a measuring cylinder to pour 25cm?® of aqueous copper(ll) sulfate into the polystyrene be similar to show the instructions have been followed as
cup provided. Put the polystyrene cup into a 250 cm?® beaker for support. Measure the initial requested.
temperature of the solution and then the temperature after 30 seconds and 60 seconds. Record ; ;
your results in the table. 1(b) 2/2 Both experiments have been carried out. The tables of results
are completed correctly. The first three readings should
At 60 seconds add all of the iron to the aqueous copper(ll) sulfate and stir the mixture be similar to show the instructions have been followed as
continuously with the thermometer. : requested.
Measurethe‘temperature of the mixture every 30 seconds for 300 seconds (5 minutes). Record 1(c) 3/4 All points are plotted correctly. The line graphs are not smooth
your results in the table. and go up at the end so only partial credit is given for the labels.
time/s 0 30 60 90 120 150 180 210 240 270 300
temperature > : - | A T o L
100 1% | ! 2 5 |3 20 2) | A 2\ 7y 2 % £ 3 | A4 1d)(i) 1/2 ;I'heﬂ?e Ilnle is incorrectly positioned at 138s but credit is given
or the value.

(b) Experiment 2

1(d)(ii) 2/2 The candidate shows a good understanding of the steps
Empty the polystyrene cup and rinse it with water. required to work out the answer. The tie line at 48°C is clearly
Use a measuring cylinder to pour 25cm? of aqueous copper(ll) sulfate into the polystyrene shown.
cup. Put the polystyrene cup into a 250 cm® beaker for support. Measure the initial temperature
of the solution and then the temperature after 30 seconds and 60 seconds. Record your rgsults 1le) 1/2  The candidate does not give an explanation for a correct answer
in the table. e

in terms of the reaction finishing.

At 60 seconds add all of the magnesium to the aqueous copper(Il) sulfate and stir the mixture
continuously with the thermometer.

Measure the temperature of the mixture every 30 seconds for 300 seconds (5 minutes). Record 1() 0/2 Reference to accuracy alone is not enough. The idea of more
your results in the table. readings leading to a smoother graph is required.
time/s 0 30 60 90 120 150 180 210 240 270 300
temperature | ; : 5 - -~ . . . . :
106 [cg '% ["—3 6 0 Wi 8() @ 7‘?{ 7 7 74_ 7% 1(g) 1/2 The |dea.tha.t copper conducts heat gains credit. There is no
explanation in terms of heat losses causing errors in the results.

[2]

EXAMINER MARK
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4 Select } MIDDLE Low
(c) Plot the results for Experiments 1 and 2 on the grid and draw two smooth line graphs. pag
Clearly label the graphs.
90 I eerted .
ERdRgEE tH Your Examiner marks and comments
EEEREaSS: 2 Mark Mark Comment
80 R 1(a) 2/2 Both experiments have been carried out. The tables of results
HHHHH are completed correctly. The first three readings should
-'_; HHH be similar to show the instructions have been followed as
A requested.
701 T
TR 1(b) 2/2  Both experiments have been carried out. The tables of results
EENE EREEN Aw are completed correctly. The first three readings should
+H HHAFEHAH be similar to show the instructions have been followed as
- W R requested.

H 1(c) 3/4 All points are plotted correctly. The line graphs are not smooth
temperature P and go up at the end so only partial credit is given for the labels.
f°C 50

Al W
: 1(d)(i) 1/2  The tie line is incorrectly positioned at 138's but credit is given
40 mama iy Tman for the value.
H [ I 6 11e, £
O . A 117 T 1 : :
30-HHHHH 1 (AR ! == 1(d)(ii) 2/2 The candidate shows a good understanding of the steps
HH ' HH - HHH HH required to work out the answer. The tie line at 48°C is clearly
‘ T T shown.
A NN EREEE RERREAn== I
11 L | " |
1= .-7-* T : - ; 1(e) 1/2 The candidate does not give an explanation for a correct answer
[ EREAENENEEEENEREENEEREEEEEN H in terms of the reaction finishing.
i I B W
10-HH I_}l I e Eaaan,
0 ¥ 60 120 #'ss 180 240 300 360
74 ——— 1(f) 0/2 Reference to accuracy alone is not enough. The idea of more
(4] readings leading to a smoother graph is required.
(d) (i) From your graph, deduce the temperature of the mixture in Experiment 1 after
135 seconds. . . - -
Show clearly on the grid how you worked out your answer. 1(g) 1/2 The idea that copper conducts heat gains credit. There is no
o explanation in terms of heat losses causing errors in the results.
........ Q)i ®C 2]
(ii) From yourgraph, deduce the time taken for the temperature of the mixture in Experiment 2
to change by 30°C after the magnesium was added.
Show clearly on the grid how you worked out your answer. —T—
............................................. BT ITEr R
COMMENTS SCHEME




(e) Predict the temperature of the mixture in Experiment 2 after one hour. Explain your answer.

|6 JC-...W, ....... fg ........ ol e

Nca 7[c.. (=) /’}

Coppic... 3. LCodactive. and... g..t.f&-.;.,...f.ha7 _______ (Eackh. . tawli..

[ ’ 4
th... Lxpcxosn k... polystocne.  B..0QL.... L0 cfivx...... [2)
and oAl pot ;

[Total: 18]

1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(e)

1(f)

1(g)

<

page

Select

MIDDLE Low

Examiner marks and comments

Your
Mark Mark Comment

2/2 Both experiments have been carried out. The tables of results
are completed correctly. The first three readings should
be similar to show the instructions have been followed as
requested.

2/2  Both experiments have been carried out. The tables of results
are completed correctly. The first three readings should
be similar to show the instructions have been followed as
requested.

3/4 All points are plotted correctly. The line graphs are not smooth
and go up at the end so only partial credit is given for the labels.

1/2 The tie line is incorrectly positioned at 138s but credit is given
for the value.

2/2  The candidate shows a good understanding of the steps
required to work out the answer. The tie line at 48°C is clearly
shown.

1/2 The candidate does not give an explanation for a correct answer
in terms of the reaction finishing.

0/2 Reference to accuracy alone is not enough. The idea of more
readings leading to a smoother graph is required.

1/2 The idea that copper conducts heat gains credit. There is no
explanation in terms of heat losses causing errors in the results.

A
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It 4 Spi"ggt } MIDDLE Low
1 You are going to investigate what happens when two different metals, iron and magﬁ%’smm. react
with aqueous copper(Il) sulfate.

Read all the instructions carefully before starting the experiments. Y Examiner marks and comments
our

Instructions Mark Mark Comment
You are going to carry out two experiments.

. 1(a) 2/2 Experiments 1 and 2 have been carried out successfully.
(a) Experiment 1
Use a measuring cylinder to pour 25cm?® of aqueous copper(ll) sulfate into the polystyrene
cup provided. Put the polystyrene cup into a 250 cm® beaker for support. Measure the initial
temperature of the solution and then the temperature after 30 seconds and 60 seconds. Record / E . h . full
your results in the table. 1(b) 2/2 xperiments 1 and 2 have been carried out successfully.
At 60 seconds add all of the iron to the aqueous copper(ll) sulfate and stir the mixture
continuously with the thermometer.
Measure the temperature of the mixture every 30 seconds for 300 seconds (5 minutes). Record 1(c) 4/4  All points are plotted correctly and the graph is smooth.
your results in the table. ¢
time/s 0 30 60 90 120 150 180 210 240 | 270 300
temperature : = : - . .
'?,EC ] N )0\ MR WA v L% i) 23 25123 D) 2_35’ 1(d)(i) 1/2 The candidate has read the value correctly but fails to show
clearly on the grid how the answer is worked out.
(2]
(b) Experiment 2 - -
1(d)(ii) 0/2 There is a lack of knowledge and understanding.
Empty the polystyrene cup and rinse it with water.
Use a measuring cylinder to pour 25cm?® of aqueous copper(ll) sulfate into the polystyrene
cup. Put the polystyrene cup into a 250 cm?® beaker for support. Measure the initial temperature
of the solution and then the temperature after 30 seconds and 60 seconds. Record your results : : N
& thatable: 1(e) 0/2 Th_e oandl_date gives a vague answer Whlc_h is nqt _enough to
gain credit. The explanation that the reaction is finished and the
At 60 seconds add all of the magnesium to the aqueous copper(Il) sulfate and stir the mixture temperature of the mixture would return to room temperature is
continuously with the thermometer. not realised.
Measure the temperature of the mixture every 30 seconds for 300 seconds (5 minutes). Record 1(f) 0/2 No appreciation is evident here that more results would be
your results in the table. obtained which would result in a smoother graph.
time/s 0 30 60 90 120 150 180 210 240 270 300
temperature % 2 L\ﬁ =l : :
1°C \‘9\\ ) |9\ ’I 3195 5 2 2.0 79|77 1(g) 0/2  There is a lack of knowledge and understanding about the
insulating properties of polystyrene results in a guessed answer.

EXAMINER MARK
COMMENTS SCHEME




Select
. . MIDDLE LOW
(c) Plot the results for Experiments 1 and 2 on the grid and draw two smooth line graphs. 4 page } 0
Clearly label the graphs. — Experments L
— Experuvents 2
9077 T TN :
H { HEH Your Examiner marks and comments
1 T EESEERENE HRAS Mark Mark Comment
1T 1 s i |
80 ~ . T T . .
SRERES ‘ FHEFH 'h!"fs“ _ 1(a) 2/2 Experiments 1 and 2 have been carried out successfully.
| Il | 1 I 1 1
1 1 1 1] ] 1
H HHH H
70 EEssazzace 5 T
[ ! i i EEEEEEES ] 1(b) 2/2 Experiments 1 and 2 have been carried out successfully.
FHEH H- H "
T | N NN N A 1
60-FH EEmE Em AT
3 ' H 1 1(c) 4/4 All points are plotted correctly and the graph is smooth.
temperature AR H
1°C S0-Frr A e e
ARd a1 ARSRARR IRRERARSScosces H |
B s Hi- L +H A H A RERaR : 1(d)(i) 1/2  The candidate has read the value correctly but fails to show
40 juu R EE maE ERE LN H i clearly on the grid how the answer is worked out.
H HHH HHH |
301+ l | L , 1(d){ii) 0/2 There is a lack of knowledge and understanding.
. 1‘ {1 .
20 = H
o i FHHH | 0/2 The candidate gives a vague answer which is not enough to
P H 1(e) . ; . SR
. = gain credit. The explanation that the reaction is finished and the
REEREEEES PR [ | 1 HIH H temperature of the mixture would return to room temperature is
10 1 | 1 | 1 1 Ll 4 .
0 60 120 180 240 300 360 not realised.
time/s 1() 0/2 No appreciation is evident here that more results would be
4] obtained which would result in a smoother graph.
(d) (i) From your graph, deduce the temperature of the mixture in Experiprent 1 after
135 seconds. ; .
Show clearly on the grid how you worked out your answer. 1(g) 0/2 There Is a lack of !<now|edge and understandmg about the
insulating properties of polystyrene results in a guessed answer.
2L e 2]
(ii) From yourgraph, deduce the time taken for the temperature of the mixture in Experiment 2
to change by 30°C after the magnesium was added.
T e ______________________________________

Show clearly on the grid how you worked out your answer.

6 O s 2] EXAMINER ey

COMMENTS SCHEME




(e) Predict the temperature of the mixture in Experiment 2 after one hour. Explain your answer.

5. gerang lower. becamse. the witdhare 7o ..

8’@@ fﬁ’(mj ,,,,,,, G 5’[&’{ ................................................................................. 2]

(f) Suggest an advantage of taking the temperature readings every 15 seconds.

w:f...c::{,m,.,.sf,ﬁ,._.lem.ﬂrﬂ...pf.&;mf.li,,,,L:\.(.(ﬂ..(.{.._..Zi'.‘_a.‘_._c.ll_&.t’!ﬂmg..-,...,.‘
.............................................................................................................................................. 2]

(g) Explain why a polystyrene cup is used in the experiments and not a copper can.
: L= el . .

= —7rer A it Y O T i
. N S T [2]

because tlhe dhowmiTeals mTer be able +o
Yeacks with Lopper can.

[Total: 18]

1(a)

1(b)

1(c)

1(d)(i)

1(d)(ii)

1(e)

1(f)

1(g)

<

page

Select

)

m MIDDLE Low

Examiner marks and comments

Your
Mark Mark Comment

2/2 Experiments 1 and 2 have been carried out successfully.

2/2 Experiments 1 and 2 have been carried out successfully.

4/4  All points are plotted correctly and the graph is smooth.

1/2 The candidate has read the value correctly but fails to show
clearly on the grid how the answer is worked out.

0/2 There is a lack of knowledge and understanding.

0/2 The candidate gives a vague answer which is not enough to
gain credit. The explanation that the reaction is finished and the
temperature of the mixture would return to room temperature is
not realised.

0/2 No appreciation is evident here that more results would be
obtained which would result in a smoother graph.

0/2 There is a lack of knowledge and understanding about the
insulating properties of polystyrene results in a guessed answer.
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2

You are provided with two solutions, solution @ and solution R.
Carry out the following tests on solution Q and solution R, recording all of your observations at each
stage.

tests on solution Q
(a) Divide solution Q into four equal portions in four test-tubes. Carry out the following tests.
(i) Use pH indicator paper to measure the pH of the first portion of solution Q.

(ii) Add a 2cm strip of magnesium ribbon to the second portion of solution Q. Test the gas
given off.
Record your cbservations.

Finaing., frabn . preduced. ... Lk Sk, ¥ werd...

] d

\ I\mvﬂtﬂm\ Daed A0 A, esboduhe 2]

(iii) Add a spatula measure of sodium carbonate to the third portion of solution Q. Test the gas
given off.

Record your observations.

Lmewdy werd dmhd. ...... when go puwor
%wmw ..... Jx’meotckp«pf@Hﬂ 2]

Add a few drops of dilute nitric acid and about 1 cm? of aqueous barium nitrate to the fourth
portion of solution Q.
Record your observations.

Fxruf'ﬁ

(iv)

tests on solution R
(b) Divide solution R into four equal portions in four test-tubes. Carry out the following tests.
(i) Measure the pH of the first portion of solution R.
(O

(ii) Add several drops of aqueous sodium hydroxide to the second portion of solution R and
shake the test-tube.
Then add excess aqueous sodium hydroxide to the test-tube.
Record your observations.

UMM wﬂd@
A SE2S NGLOH dn.u—c,&lmim ST

wa@ul

<

2(a)(i)

2(a)(ii)

2(a)(iii)

2(a)(iv)

2(b)(i)

2(b])(ii)

2(b)(iii)

2(b)(iv)

2(c)

2(d)

page

Select

MIDDLE Low

Examiner marks and comments

Your
Mark Mark Comment

1/1  pHis in the correct range (0-3).

2/2  Fizzing is observed. The correct tests on gases are produced and
the results of the tests are clearly stated.

2/2  Fizzing is observed. The correct tests on gases are produced and
the results of the tests are clearly stated.

1/1  The expected observation is given.

1/1  pH value is in the allowed range (10-14).

1/2  The wrong result is given for when excess aqueous sodium
hydroxide is added. The answer should be insoluble.

1/2 The precipitate is incorrectly described as yellow instead of
brown.

0/1 The candidate fails to note the presence of a precipitate.

2/2 Correct.

0/2 The candidate fails to work out that the pH value of 10 obtained
in (b)(i) indicates the presence of hydroxide ions. The presence
of iodide ions has been inferred from an erroneous observation
in (b)(iii).

m

MARK
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EXAMINER
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: Select
(iii) Add aqueous silver nitrate to the third portigh of solution R and leave to stand for about 4 page } m MIDDLE LOW
5 minutes.

Record your observations.
Your Examiner marks and comments

Mark Mark Comment
(iv) Add a spatula measure of iron(Il) sulfate crystals to the fourth portion of solution R and 2(a)(i) 1/1  pHis in the correct range (0-3).
shake the mixture.
Record your observations.
\J‘B‘WW ....... 2(a)l(ii) 2/2  Fizzing is observed. The correct tests on gases are produced and

the results of the tests are clearly stated.

i . 2(a)(iii) 2/2  Fizzing is observed. The correct tests on gases are produced and
.......................................... X : AT the results of the tests are clearly stated.
(d) Identify solution R. 2(a)(iv) 1/1  The expected observation is given.
PAlumunivm (ul). Astke m ............................................. 2]
[Total: 16] 2(b)(i) 1/1  pH value is in the allowed range (10-14).
2(b)(ii) 1/2  The wrong result is given for when excess aqueous sodium

hydroxide is added. The answer should be insoluble.

2(b)(iii) 1/2 l’?sv\s)r:-ecipitate is incorrectly described as yellow instead of
2(b)(iv) 0/1 The candidate fails to note the presence of a precipitate.

2(c) 2/2  Correct.

2(d) 0/2 The candidate fails to work out that the pH value of 10 obtained

in (b)(i) indicates the presence of hydroxide ions. The presence
of iodide ions has been inferred from an erroneous observation
in (b)(iii).

EXAMINER MARK
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2 You are provided with two solutions, solution Q and solution R.

Carry out the following tests on solution Q and solution R, recording all of your observations at each
stage.

tests on solution Q
(a) Divide solution Q into four equal portions in four test-tubes. Carry out the following tests.

(i) Use pH indicator paper to measure the pH of the first portion of solution Q.

s
PH coormaereresesstrrsesssssnsssnsmsnsonsnsnsnsnssassinssssssi05044 SHR TS b E S b bR SRS RS SRS O e A S S [1]
(ii) Add a 2cm strip of magnesium ribbon to the second portion of solution Q. Test the gas
given off.
Record your observations.
....... when Mgy €55 ,Amwas%les\&

\\. {3 h .l en
Add a spatula mea\gu c'%f sodium camate to the thﬁdﬁrﬁon of solution Q. Test the gas

given off.
Record your observations.

hoble E’“‘}‘{_}:‘é ................. weh lmewater

(iiif)

(iv) Add afew drops of dilute nitric acid and about 1cm® of aqueous barium nitrate to the fourth
portion of solution Q.
Record your observations.

(-lOU.L?‘ ........... p&rC\IPU\J‘Q ‘Q(‘M\Q,A Q‘Oﬁ" CO(OU.-'[-ESS Sd“/ﬁh

tests on solution R
(b) Divide solution R into four equal portions in four test-tubes. Carry out the following tests.

(i) Measure the pH of the first portion of solution R.
PH oo Y5550 TP 10RO P OOBAAEPE (1]

Add several drops of aqueous sodium hydroxide to the second portion of solution R and

shake the test-tube.
Then add excess aqueous sodium hydroxide to the test-tube.

Record your observations.

(ii)

smell  anounts

UARQU-‘.J ['/f{

<

2(a)(i)

2(a)(ii)

2(a)(iii)

2(a)(iv)

2(b)(i)

2(b])(ii)

2(b)(iii)

2(b)(iv)

2(c)

2(d)

page

Select

MIDDLE Low

Examiner marks and comments

Your
Mark Mark Comment

1/1  pHis in the correct range (0-3).

2/2 Bubbles are seen and recorded.

The lighted splint test is stated and the result obtained gains full
credit.

2/2 Bubbles are recorded and ‘limewater turns cloudy’ is the
expected test for carbon dioxide gas.

0/1  Cloudy, milky and turbid are not specific descriptions for a
positive sulfate test. White precipitate is specific.

0/1 Incorrect.

0/2 The candidate shows a lack of knowledge and understanding of
the use of agqueous sodium hydroxide to identify metal cations.

1/2

0/1 The formation of precipitates in (ii) and (iii) is not recorded.

2/2  Solution Q is sulfuric acid. Hydrogen sulfate is allowed as an
alternative name.

0/2 Solution R is aqueous calcium hydroxide. This is a guessed
answer. Incorrect observations made earlier in the question lead
to this error.

R
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(ili) Add aqueous silver nitrate to the third portion of solution R and leave to stand for about

5 minutes.
Record your observations. .
Jucne d from e’ colonden Qelukion o

he s oMt . )
Add a spatula measure of iron(Il) sulfate crystals to the fourth portion of solution R and

shake the mixture.

(iv)

Record your obser\.‘aliunsr EO\U\_H\E:’J.S ]
Aiarned (_le,o-r Ghubihe ’IQ ___________ &*“ ....... I (1]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, %d&\‘\_gn
(c) Identify solution Q.
.......... + lfé-foé)e"‘g—"d{'\"dc 2]

(d) Identify solution R.

........ MMMOW%M&\Q‘% 2]

[Total: 16]

2(a)(i)

2(a)(ii)

2(a)(iii)

2(a)(iv)

2(b)(i)

2(b])(ii)

2(b)(iii)

2(b)(iv)

2(c)

2(d)

<

page

Select

} m MIDDLE Low

Examiner marks and comments

Your
Mark Mark Comment

1/1  pHis in the correct range (0-3).

2/2 Bubbles are seen and recorded.

The lighted splint test is stated and the result obtained gains full
credit.

2/2 Bubbles are recorded and ‘limewater turns cloudy’ is the
expected test for carbon dioxide gas.

0/1  Cloudy, milky and turbid are not specific descriptions for a
positive sulfate test. White precipitate is specific.

0/1 Incorrect.

0/2 The candidate shows a lack of knowledge and understanding of
the use of agqueous sodium hydroxide to identify metal cations.

1/2

0/1 The formation of precipitates in (ii) and (iii) is not recorded.

2/2  Solution Q is sulfuric acid. Hydrogen sulfate is allowed as an
alternative name.

0/2 Solution R is aqueous calcium hydroxide. This is a guessed
answer. Incorrect observations made earlier in the question lead
to this error.

R
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2

You are provided with two solutions, solution @ and solution R.
Carry out the following tests on solution Q and solution R, recording all of your observations at each
stage.

tests on solution Q
(a) Divide solution Q into four equal portions in four test-tubes. Carry out the following tests.

(i) Use pH indicator paper to measure the pH of the first portion of solution Q.

(i) Add a 2cm strip of magnesium ribbon to the second portion of solution Q. Test the gas
given off.
Record your observations.

(iii) Add a spatula measure of sodium carbonate to the third portion of solution Q. Test the gas
given off.
Record your observations.

(iv) Add a few drops of dilute nitric acid and about 1 cm® of aqueous barium nitrate to the fourth
portion of solution Q.
Record your observations.

.......... Milles . precloidads... Jasmss...om.
ey ptchplaefont

(b) Divide solution R into four equal portions in four test-tubes. Carry out the following tests.

tests on solution R

(i) Measure the pH of the first portion of solution R.

R A 1]

(ii) Add several drops of aqueous sodium hydroxide to the second portion of solution R and
shake the test-tube.
Then add excess aqueous sodium hydroxide to the test-tube.
Record your observations.

<

page

Select

MIDDLE LOW

Examiner marks and comments

Your
Mark Mark Comment
2(a)(i) 1/1  Solution Q is sulfuric acid. pH is in the correct range (0-3).
2(a)l(ii) 0/2 The candidate does not record the observation that the mixture
fizzes/bubbles. A test result is given but the test using a lighted
splint is not given.

2(a)(iii) 0/2 No observation is given. The candidate shows a lack of
knowledge and understanding — the gas tested is thought to be
oxygen instead of carbon dioxide.

2(a)(iv) 0/1 The vague description of a milky precipitate instead of a white
precipitate is penalised.

b)(i 1/1  Solution R is agueous calcium hydroxide and a pH in the allowed
2(b)(i) ; .
range (10-14) gained credit.

2(b)(ii) 0/2 The formation of a white precipitate which does not dissolve in
excess aqueous sodium hydroxide is the expected observation.

2(b)(iii) 0/2 The candidate recognises the formation of a solid but no colour
is described. No credit is given as a brown precipitate is not
described.

: 0/1 The formation of a precipitate is recorded but the colour is

2(b)(iv) ; :
described as black instead of green.

2(c) 0/2 The candidate is unable to conclude that an acid is present
despite the correct result for the test in (a)(i).
2(d) 0/2 The presence of hydroxide ions has not been inferred from the
test in (b)(i).
m

EXAMINER MARK
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(iii) Add aqueous silver nitrate to the third portion of solution R and leave to stand for about
5 minutes.

(EL O0c

Record yqur observations. /,'
------- défm;m i é AG...... SV - Your Examiner marks and comments

Mark Mark Comment

(iv) Add a spatula measure of iron(Il) sulfate crystals to the fourth portion of solution R and 2(a)(i) 1/1  Solution Q is sulfuric acid. pH is in the correct range (0-3).
shake the mixture.
Record your obsgatio S.
!
DML%/}’WM ................................................. (] 2(a)(ii) 0/2  The candidate does not record the observation that the mixture
fizzes/bubbles. A test result is given but the test using a lighted

splint is not given.
(c) Identify solution Q.

2(a)(iii) 0/2 No observation is given. The candidate shows a lack of
knowledge and understanding — the gas tested is thought to be
oxygen instead of carbon dioxide.

(d) Identify solution R.

AWWV\W ......................................................................... 2]

[Total: 16]

2(a)(iv) 0/1 The vague description of a milky precipitate instead of a white
precipitate is penalised.

2(b)(i) 1/1  Solution R is agueous calcium hydroxide and a pH in the allowed
range (10-14) gained credit.

2(b)(ii) 0/2 The formation of a white precipitate which does not dissolve in
excess aqueous sodium hydroxide is the expected observation.

2(b)(iii) 0/2 The candidate recognises the formation of a solid but no colour
is described. No credit is given as a brown precipitate is not
described.

2(b)(iv) 0/1 The formation of a precipitate is recorded but the colour is

described as black instead of green.

2(c) 0/2 The candidate is unable to conclude that an acid is present
despite the correct result for the test in (a)(i).

2(d) 0/2 The presence of hydroxide ions has not been inferred from the
test in (b)(i).

EXAMINER MARK
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3 Aliquid cleaner is a mixture of three substances. These substances are shown in the table.

m MIDDLE Low

name of substance properties of substance
water liquid, boiling point 100°C Your
sodium carbonate solid, soluble in water Mark Q3 Mark scheme
silica solid, insoluble in water S,'l'ca
3 filter (the cleaner)
Plan experiments to obtain separate pure samples of each substance from the mixture in the liquid

wash the residue

cleaner. You are provided with common laboratory apparatus. dry the residue

water
heat (the filtrate/cleaner)
condense the vapour

sodium carbonate

heat to dryness/no liquid left

(then solid) sodium carbonate is left

OR

heat until saturated

then cool to crystallise/leave to crystallise

[Total: 6]

D # Moowre 20 eam® o) apid oo r AU e
uoate |

T e T ol
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Your
Mark Q3 Mark scheme
silica
3 filter (the cleaner)

wash the residue
dry the residue

water
heat (the filtrate/cleaner)
condense the vapour

sodium carbonate

heat to dryness/no liquid left

(then solid) sodium carbonate is left

OR

heat until saturated

then cool to crystallise/leave to crystallise

EXAMINER MARK
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3 Aliquid cleaner is a mixture of three substances. These substances are shown in the table.

4 Spi,lgf,t } MIDDLE Low

Examiner marks and comments

Your
Mark Mark Comment

name of substance properties of substance

water liquid, boiling point 100°C
sodium carbonate solid, soluble in water

DO NOT WRITE IN THIS MARGIN — —

Ty s wer van ang senvas ernane o e M ITL

3 4/6 Silica is obtained from the mixture by filtration. The idea of
purifying the silica by washing it with water and then drying
the residue is not realised. Sodium carbonate is separated by
evaporation. The candidate separates the water successfully in
Steps 1 and 2.

silica solid, insoluble in water

Plan experiments to obtain separate pure samples of each substance from the mixture in the liquid
cleaner. You are provided with common laboratory apparatus.

C;’/ufrcfic’lfc«,i[f?nmés':it’f“{(rfoﬁtf/féf W2

) . . J'
.20/

7

IE 51('?3351?’0"\&»! (?’Jflﬁuffhw*"j!g,afo

1 f)LCp L (-Gdcjﬁﬁwl%Lfcsfatﬂeffffm 9/5"3 /
/

MM M m ™ m m m mmm mmm

PIE ST -

bIE [Total: 6]
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- - 4 Sea"egt } MIDDLE Low
3 Aliquid cleaner is a mixture of three substances. These substances are shown in the table. _

name of substance properties of substance
N Sk, boiig polnt100°C. Your Examiner marks and comments
sodium carbonate solid, soluble in water Mark Mark Comment
silica solid, insoluble in water 3 3/6 The candidate separates the silica from the mixture but does not
. ) rify i washing with water and drying. Distillation separates
Plan experiments to obtain separate pure samples of each substance from the mixture in the liquid fhu y :EbyTha i~ detail as to h ythg di b pt [
cleaner. You are provided with common laboratory apparatus. ° V-Va or INere 1s no detall 8s to NOW the Soditm carbonate s
F‘(Lf ‘b{z, /. ) obtained.
Fllaa. e chwﬁ/\ﬁ
..................................................................................................................................................... 6]
[Total: 6]
 — o _________________________________________
EXAMINER MARK
COMMENTS SCHEME
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1

The diagram shows the apparatus used to separate a mixture of water, boiling point 100°C, and
ethanol, boiling point 78 °C.

e M.cé:iOnaLbs’

ColiimMn

condenser

water and
ethanol mixture —

|’P OC}v B
e ﬂd‘«
(a) Complete the boxes to name the apparatus. [2]
(b) Label the arrows on the condenser. 1]

(c) Identify one mistake in the apparatus.

O@ijx(’ﬂ ..... beoﬁobobm!&er 1]

(d) Whhh I%Ewautd collect first? Explain your answer.

) 1’0?,) \5319 bm.._’gim@_

(e) Why would it be better to use an electrical heater instead of a Bunsen burner to heat the water

and ethanol mixture?
hanal, !5%&%% ________________________________________________________________ 1
[Total: 7]

1(a)

1(b)

1(c)

1(d)

1(e)

<

Select }
Examiner marks and comments

page

Your
Mark

2/2

MIDDLE Low

Mark Comment

Box 1: The mark scheme has 'fractionating column’ but the
answer given is close enough to score a mark.

Box 2: The word ‘tripod” alone scores the mark but the word
‘stand’ alone would not.

1/1

Wiater' is all that was required for each of these labels, but the
answers given are still better.

1/1

The candidate does not use the wording in the mark scheme,
but it is clear from their answer that they understand this.

2/2

An incorrect answer has been crossed out and replaced with
the correct one. It is important that incorrect answers are
completely deleted by candidates. If two conflicting answers are
given, no marks are scored.

1/1

Almost the exact words on the mark scheme. It was not
necessary for the candidate to state that an electrical heater
would avoid the risk of fire.

EXAMINER MARK
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1

The diagram shows the apparatus used to separate a mixture of water, boiling point 100°C, and
ethanaol, boiling point 78°C.

buceds

water and
ethanol mixture

xiped heat
Stand
- (a) Complete the boxes to name the apparatus. [2]
(b) Label the arrows on the condenser. 1]

. (c) Identify one mistake in the apparatus.

(d) Which liquid would collect first? Explain your answer.
.............................................................................................................................................. (2]

(e) Why would it be better to use an electrical heater instead of a Bunsen burner to heat the water
and ethanol mixture?

Select
page
Examiner marks and comments

Your
Mark

1(a)

Mark
1/2

MIDDLE Low

Comment

Box 1: The candidate gives the name of a piece of apparatus
with a similar shape but is clearly not familiar with the name
specified in the mark scheme.

Box 2: The word ‘stand’ is superfluous and would not have
scored marks if used alone.

1(b)

1/1

No problems here. The word ‘water’ would have sufficed but
there is nothing wrong with the answer given. Simply labelling
‘in” and ‘out” would not have scored marks.

1(c)

1/1

The mark scheme has 'heat applied under the beaker’, but, since
the beaker contains the condensed liquid, it is clear what the
candidate means and the answer is still judged to be correct.

1(d)

2/2

A straightforward answer which almost exactly matches the
mark scheme.

1(e)

0/1

It is true that an electrical heater allows the choice of a particular
temperature. This is, however, not important in this experiment
and it is not the reason given in the mark scheme.

EXAMINER MARK

SCHEME

COMMENTS




4 Spi"g‘ét } MIDDLE Low
Your Examiner marks and comments

Mark Mark Comment

1 The diagram shows the apparatus used to separate a mixture of water, boiling point 100°C, and
ethanol, boiling point 78°C.

1(a) 1/2 Box 1: The candidate appears not to know the name of this
piece of apparatus, perhaps because they haven't seen or done
this experiment.

Box 2: Correct and to the point.

mgqgur'1r17
cylinder

1(b) 0/1 No answer given here. Candidates sometimes fail to answer
questions which do not involve writing an answer on a line.

water and
ethanol mixture

| —
Tripod
1(c) 0/1 Here the candidate has deleted a correct answer only to replace
it with a wrong one. The use of the word ‘burette’ makes it
18). Compists Iheibionelo Neme Meiapparas; (2] wrong even though the word ‘collecting’ has been added.
It is not wise for candidates to use words which they don't
(b) Label the arrows on the condenser. [1] understand.
Ca“@‘—]“_‘“y
Identify one mistake in the r . .
ol o anpra Heat "'FFI"?‘; '91'$ burrety €- 1(d) 0/2 The initial answer is wrong here, and so the reason, although
C EELiEY &2 _rj@gnﬂjﬁhfj e 1] there is some truth in it, cannot be correct either. Again, the

candidate appears to be unfamiliar with this experiment.
(d) VWhich liquid would collect first? Explain your answer.

watey s beconse.. 1{»«1“5}9{—5’9({’(& "rfta‘{}f(?'m
@ NANG) e 2

1(e) 0/1  An electrical heater may result in ‘accurate heating’ but this is
not the reason why it is used in this case.

(e) Why would it be better to use an electrical heater instead of a Bunsen burner to heat the water
and ethanol mixture?

[Total: 7]
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_ 4 S,;:ggt } MIDDLE Low
2 Astudent investigated the reaction between aqueoussodium carbonate and two different soluticns
of dilute hydrochloric acid, A and B.

The reaction is:
Na,CO,(aq) + 2HCI(ag) —» 2NaCGi(aq) + H,O(l) + CO. Your
o i 08 2{9}. Mark Q2 Mark scheme
Three experiments were carried out (a) final readings completed correctly: 13.2, 39.2;
() Experiment 1 2(a) initial readings completed correctly: 0.0, 12.8;

. differences completed correctly: 13.2, 26.4;
Using a measuring cylinder, 25cm?® of agueous sodium carbonate were poured inte 2 conical all readings and differences to 1 decimal place;
flask. :

Thymolphthalein indicator was added to the conical flask. 2(b) (b) yellow to orange/red/pink;
A burette was filled up to the 0.0 cm?® mark with solution A of dilute hydrochloric acid. A was
added to the flask, until the solution just changed colouir. . - : . .
Use the burette diagram torecord the reading in the table. (c) initial and final readings completed correctly: 9.9, 16.5;
: B 2(c) difference completed correctly: 6.6;
;-—12 (d) bubbles/fizzing/effervescence;
=13 2(d)
= (e) Experiment 2;
=14
- 2(e) :
final reading (f) use a pipette/burette;
Experimertt 2 : 2(f) (9) effect on results: none owtte;
Experiment 1 was repeated using methyl orange indicator instead of thymolphthalein, reason: no change in concentration owtte;
Methyl orange is red-orange in acidic solutions and yellow in alkaline solutions. 2 (h)(i) 2:1
Use the burette diagrams to record the readings in the table and complete the table. (9) ’
_;12 E—38 (h)(ii) acid B is double the concentration of acid A ora/acid B is
=- =- ) more concentrated ora;
=13 = 39 2(h)(i) : , ,
= = (i) any suitable correct and different method
5—14 5—4{; M1 method;
= = 2(h)(ii) M2 reagents;
initial reading final reading . M3 result;
experiment 1 . experiment 2 2(i)

final burette reading/cm? 1% 2 3 qe 1

initial burette reading/cm® OO - 1.8

difference/cm?® PN Q6

EXAMINER MARK
COMMENTS SCHEME




(b) ‘What colour change-was observed:in-the flask in experiment 27

LLCTL LIS T<.\ (< 1 TONP P ROTRee o 10 i

{c) Expeniment3
Experiment 1 was repeated using solution B of acid instead of solution A.

Use the burelte diagrams to record the readings in the table and complete the table.

E—s E—15
2—9 ! iz__ 16
E—'l U E—-— 1-7
E____ =
initial reading . final reading
experiment 3
final burette reading/cm® 16 5 e
. =
initial burette reading/cm? a.9 _ T
difference/cm® £

(2]

(d) Suggest one observation, other than colour change, that is made when hydrochloric acid is
added to sodium carbonate.

.................................. EEFQ&'.{C&.M.\.CE;.....M....M:‘ﬂh\,m..‘...ﬁif..m....f.dm!‘r.\#&}......ﬁ%.... [1]

L /

(e) -Complete the sentence below. (carlopn doade)

Experiment ... 2.... needed the largest volume of hydrochleric.acid to change the colour of the
indicator. 1]

() What would be a more accurate method of measuring the volume of the aqueous
sodium carbonate? '

U&mg}qﬁzure&@ [

2(a)

2(b)

2(c)

2(d)

2(e)

2(f)

2(g)

2(h)(i)

2(h)(ii)

2(i)

Select
page

<

Your
Mark

)

MIDDLE Low

(0} Mark scheme

(a) final readings completed correctly: 13.2, 39.2;
initial readings completed correctly: 0.0, 12.8;
differences completed correctly: 13.2, 26.4;
all readings and differences to 1 decimal place;

(b) yellow to orange/red/pink;

(c) initial and final readings completed correctly: 9.9, 16.5;
difference completed correctly: 6.6;

(d) bubbles/fizzing/effervescence;

(e) Experiment 2;

(f) use a pipette/burette;

(9) effect on results: none owtte;

reason: no change in concentration owtte;

2:1;

acid B is double the concentration of acid A ora/acid B is
more concentrated ora;

any suitable correct and different method
M1 method;

M2 reagents;

M3 result;

EXAMINER MARK
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LN
\*33

.g\"‘ ,_efr

o
b x
o

{g) What-would be the -effect on the results, if any, if the solutions of sodium carbonate were
warmed before adding the hydrochloric acid? Give a reason for your answer.

effect on results
reason ’Hlﬁﬂfd@dGWmmiﬁsedmm(.mLthcmh .........
2]

(h) (i) Determine the ratio of volumes of dilute hydrochloric-acid used'in experiments 1 and 3.

e EEPEEIONENT..... 2. 0SCA\ A0V WDlbme. sk Eyesinaent. 2. [1]
A=t 9s4d
(ii) Use your answer to (h)(i} to deduce how the concentration of solution A differs from that
of solution B.

(i} Suggest a different method, using standard laboratery chemicals, to détermine which of the
solutions of dilute. hydrochloric acid, A or B, is more concentrated.

e s Centnal. FIONE L and L ensuE.. o, JUT.......gd.. thylnger

- pIONCRC ., oVer. el Pedad. 4 e . Lopear.. . coith. Salbbon.. B [3]
(somz  vplome & 2SomE) e bhe sl mealve. e
/ake o gas  prodpdion OV e Sme swne, Compar€e  [Total: 17]

Intevel has waot

ohe fuot  pmdveed more 905 ab Ume
concentrobed  acld  tolior -

2(a)

2(b)

2(c)

2(d)

2(e)

2(f)

2(g)

2(h)(i)

2(h)(ii)

2(i)

Select
4 page } MIDDLE Low
Your
Mark Q2 Mark scheme
(a) final readings completed correctly: 13.2, 39.2;
initial readings completed correctly: 0.0, 12.8;
differences completed correctly: 13.2, 26.4;
all readings and differences to 1 decimal place;
(b) yellow to orange/red/pink;
(c) initial and final readings completed correctly: 9.9, 16.5;
difference completed correctly: 6.6;
(d) bubbles/fizzing/effervescence;
(e) Experiment 2;
(f) use a pipette/burette;
(9) effect on results: none owtte;
reason: no change in concentration owtte;
(h)(i) 2:1;
(h)(ii) acid B is double the concentration of acid A ora/acid B is
more concentrated ora;
(i) any suitable correct and different method

M1 method;
M2 reagents;
M3 result;
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4 Spil'ggt } MIDDLE Low
2 Astudent investigated the reaction between aqueous sodium carbonate and two different solutions
of dilute hydrocﬁlgg‘_c_:_acid, A and B. T
The reaction is:
Na,CO,(aq) + 2HCI aqg) —» 2NaGl(aq) + H,O() + GO, Your
2 NEL)) (aq) (ag) ()] z(Q] Mark Q2 Mark scheme
Three e"Fe"mE”‘S wers carred out (a) final readings completed correctly: 13.2, 39.2;
(a) Experiment 1 2(a) initial readings completed correctly: 0.0, 12.8;
differences completed correctly: 13.2, 26.4;
Using a measuring cylinder, 25 cm?® of agueous sodium carbonate were poured into a conical all readings and differences to 1 decimal place;
flask. -
ﬂ:hoh!"'ﬁ Thymolphthalein indicator was acfded to the conical flask. 2(b) (b) yellow to orange/red/pink;
A burette was filled up to the 0.0 cm® mark with sclution A of dilute hydrochlonc acid. A was
added to the flask, until the solution just changed.colour. T - ;
Use the burette diagram to record the reading in the table. (c) initial and final readings completed correctly: 9.9, 16.5;
3 2(c) difference completed correctly: 6.6;
; 12 (d) bubbles/fizzing/effervescence;
= 13 2(d)
== (e) Experiment 2;
=—14
= - 2(e) :
final réading (f) use a pipette/burette;
Experiment 2 2(f) (@) effect on results: none owtte;
Experiment 1 was repeated using methyl orange indicator instead of thymolphthalein. reason: no change in concentration owtte;
Methyl orange is red-orange in acidic solutions and yellow in alkaline solufions. (h)(i) 21
Use the burette diagrams to record the readings in the table and complete the table. 2(g) o
=12 (h)(ii) acid B is double the concentration of acid A ora/acid B is
= i more concentrated ora;
=13 2(h)(i) : : :
== (i) any suitable correct and different method
= 44 M1 method;
= = 2(h)(ii) M2 reagents;
initial reading final reading: M3 result;
experiment 1 . experiment 2 2(i)
) : N 9. E N B I
. = :
final burette reading/cm H. . f)cma 40 .9 Cme
A . 5
initial burette reading/cm o. Um.g 1. Q Q'mg,
difference/cm?® [ 4. 208 27.Gem?
[4l
EXAMINER MARK
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(b) What colour change was observed in the flask in experiment 27

Select
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)

MIDDLE Low

(0} Mark scheme

(a) final readings completed correctly: 13.2, 39.2;
initial readings completed correctly: 0.0, 12.8;
differences completed correctly: 13.2, 26.4;
all readings and differences to 1 decimal place;

(b) yellow to orange/red/pink;

(c) initial and final readings completed correctly: 9.9, 16.5;
difference completed correctly: 6.6;

(d) bubbles/fizzing/effervescence;

(e) Experiment 2;

(f) use a pipette/burette;

(9) effect on results: none owtte;

reason: no change in concentration owtte;

from ........‘.......&‘QHQQ .............................. 10 e | QA;I‘G‘TGA')@Q .11
Your
(¢) Experiment 3 Mark
Experiment 1 was repeated using solution B of acid instead of solution A. 2(a)
Use the burette diagrams to record the readings in the table and complete the table.
= g
= 2(b)
=—9
z—.:u 2(c)
initial reading , final reading
2(d)
experiment 3
final burette readili'lgf cm?® r—I Em‘g [ 2(e)
initial burette reading/cm?® lO. i Cm:z
I 2(f)
difference/cm?
nce/cm 7 4_0“16
' [2]
. _ 2(g)
(d) Suggest one observation, other than colour change, that is made when hydrechloric acid is
added to sodium carbonate.
G @.&S....Iﬁ.x?muml .......................................................................................... 11 2(h)(i)
(e) Complete the sentence below, -
2(h)(ii)
Experiment . 8.... needed the largest volume of hydrochloric acid to change the colour of the
indicator. [1]
() What would be a more accurate method of measuring the volume of the aqueous 2(i)
sodium carbonate?

U@ihaa.(:b[mrm}r?c:p{ppa L=

2:1;

acid B is double the concentration of acid A ora/acid B is
more concentrated ora;

any suitable correct and different method
M1 method;

M2 reagents;

M3 result;

EXAMINER MARK

SCHEME

COMMENTS




(g) What would-be the effect on the results,. if any, ‘if the solutions ‘of sodium ‘carbonate were
warmed before adding the hydrochloric acid? Give a reason for your answer.

effect on results .. [hp.. Imchgn @:QQH lDQ« *&16“' T —
reason . TB@TQ o, FC!.TMQS C.OJ‘H] ﬂlg OG]'ILKJ-LQH (?Xl&fﬁt-’

(h) (i) Determine the ratio of volumes of dilute hydrochloric-acid used in éxperiments 1 and-3.

(if) Use your answer to (h)(i) to deduce how the concentration of solution ‘A differs from that
of solution B. ,}( .H cm
.&[ben...ﬁ..is,,{:wigg ,,,, @nwnm . ssowmm B

(i) Suggest a different method, using standard laboratory chemicals, to determine which of the
solutions of dilute hydrochloric acid, A or B, is more concentrated.

Neor..connll 2eack A cotth o, bese . Yoo.. leftako. .
&aqlfom Quhevoda.and. thon add. Se.40ame.. crg &anla
A ﬁgﬁﬂ Hel..aod. dhen.. ncte.. the. Aime. Yoo, RPQG....
thic...Por. e other. ol the aod . %qﬂm@m el

ﬁ\Q Jff.\’)’.’..(%m H‘Q-Jf &%@Em}nsf [S...ove. Q:nmn%’a*@cl Hnn 18]
the other One.

[Total: 17]

2(a)

2(b)

2(c)

2(d)

2(e)

2(f)

2(g)

2(h)(i)

2(h)(ii)

2(i)

Select
page
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)

m MIDDLE Low

(0} Mark scheme

(a) final readings completed correctly: 13.2, 39.2;
initial readings completed correctly: 0.0, 12.8;
differences completed correctly: 13.2, 26.4;
all readings and differences to 1 decimal place;

(b) yellow to orange/red/pink;

(c) initial and final readings completed correctly: 9.9, 16.5;
difference completed correctly: 6.6;

(d) bubbles/fizzing/effervescence;

(e) Experiment 2;

(f) use a pipette/burette;

(9) effect on results: none owtte;

reason: no change in concentration owtte;

2:1;

(h)(ii)

acid B is double the concentration of acid A ora/acid B is
more concentrated ora;

any suitable correct and different method
M1 method;

M2 reagents;

M3 result;

EXAMINER MARK
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4 Spil'ggt } MIDDLE
2 Astudent investigated the reaction between aqueous.sodium carbenate and two different solutions
of dilute hydrochloric acid, A and B.
The reaction is:
Na,CO,(aq) + 2HCGI(aq) — 2NaCl(ag) + H,O(l) + CO,(g) Your
a,C0,(aq) (aq) (aq) ,0( 2 Mark Q2 R e
Three experiments were carried out. (a) final readings completed correctly: 13.2, 39.2;
(a) Experiment 1 2(a) initial readings completed correctly: 0.0, 12.8;
: . s differences completed correctly: 13.2, 26.4;
Using a measuring cylinder, 25cm?® of agueous sodium carbonate were poured into a conical all readings and differences to 1 decimal place;
flask. 3 o
Thymolphthalein indicator was added to the conical flask. 2(b) (b) yellow to orange/red/pink;
A burette was filled up to the 0.0 cm® mark with solution A of dilute hydrochloric acid. A was
added to the flask, until the solution just changed colour. . . . ; -
Use the burette diagram to record the reading in the table. (c) initial and final readings completed correctly: 9.9, 16.5;
B 2(c) difference completed correctly: 6.6;
2—12 (d) bubbles/fizzing/effervescence;
=13 2(d)
= (e) Experiment 2;
=
= 2(e) :
final reading (f) use a pipette/burette;
Experiment 2 2(f) (g) effect on results: none owtte;
Experiment 1 was repeated using methyl orange indicator instead cf thymolphthalein. reason: no change in concentration owtte;
Methyl orange is red-orange in acidic solutions and yellow in alkaline solutiens. (h)(i) 2:1
Use the burette diagrams to record the readings in the table and complete the table. 2(9) Y
g— 38 (h)(ii) acid B is double the concentration of acid A ora/acid B is
= - E ) more concentrated ora;
o =—39 | - 2(h)(i) : , :
= = (i) any suitable correct and different method
= = 40 M1 method;
E = 2(h)(ii) M2 reagents;
initial reading © final reading: M3 result;
experiment 1 experiment 2 i}
| — - — — 2(i)
final burette reading/cm?® ]3 . 79.9
initial burette reading/em® | o - 19.8
difference/cm? \ ? .2 26-4-
[4]
EXAMINER MARK
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'(b) What.colour ¢hange was observed in the flask in experiment 27

...... et P RO

Select
page

)

MIDDLE LOW

(0} Mark scheme

(a) final readings completed correctly: 13.2, 39.2;
initial readings completed correctly: 0.0, 12.8;
differences completed correctly: 13.2, 26.4;
all readings and differences to 1 decimal place;

(b) yellow to orange/red/pink;

(c) initial and final readings completed correctly: 9.9, 16.5;
difference completed correctly: 6.6;

(d) bubbles/fizzing/effervescence;

(e) Experiment 2;

(f) use a pipette/burette;

(9) effect on results: none owtte;

reason: no change in concentration owtte;

fOM 1o REA T QL ANZ i 10 e VB L O ]
Your
(c) Experiment3 Mark
Experiment 1 was repeated using solution B of acid instead of solution A. 2(a)
Use the burette diagrams to record the readings in the table and complete the table.
=—8 E—15
E- E- 2(b)
=—g E—16 ¢
=10 =17 2(c)
initial reading I final reading
_ 2(d)
~ experiment 3
final burette reading/cm?® [6’ . 5 2(e)
initial burette reading/cm? ‘9.9
| difference/cm? 'GJ 6’ 2(f)
' ' [2]
2(g)
(d) Suggest one observation, other than colour change that is made when hydrochlorlc acid is
added to sodium carbonate.
‘%) Eu-ﬂ&%f; SRYAD rgﬂ}' m&g’ ............................................... [1 2(h)(i)
. (e) Complete the sentence below.
2(h)(ii)
Experiment 3 needed the.largest volume of hydrochloric acid to change the colour.of the
indicator. M
(f) What would be a more accurate method of measuring the volume of the aqueous 2(i)
sodium carbonata?

e [11

2:1;

acid B is double the concentration of acid A ora/acid B is
more concentrated ora;

any suitable correct and different method
M1 method;

M2 reagents;

M3 result;

EXAMINER MARK
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4 S,;:ggt } MIDDLE
{g) What wauld be the effect -on the results, if any, if the solutions of sodium carbonate were
warmed before adding the hydrochloric acid? Give a reason for your answer.
; + _Yemperatu
effect on results .....Dm":".-&:(s?n Per? fg L "ﬁlS‘f@r -
reason . FhE.... Sodivr...carvbenate.... B8 SHEWE =T Mark Q2 Mark scheme
) (a) final readings completed correctly: 13.2, 39.2;
2(a) initial readings completed correctly: 0.0, 12.8;
(h) (i) Determine the ratio of velumes of dilute hydrochlori¢ acid used in éxpériments 1 and 3. differences completed correctly: 13.2, 26.4;
all readings and differences to 1 decimal place;
f‘? 8 - [ (b) ellow to orange/red/pink;
2(b) yellow g pInK;
(ii) Use your answer to (h)(i) to deduce how the concentration of solution A differs from that
f solution B.
e sodion nd (c) initial and final readings completed correctly: 9.9, 16.5;
b @i o302 o)kl on.  AiS.. h!}}zErf A 1] 2(c) difference completed correctly: 6.6;
Moy € conCendra €d (d) bubbles/fizzing/effervescence;
{i) Suggest a different method, using standard laboratory chemicals, to determine which of the 2(d)
solutions of dilute hydrochloric acid, A or B, is more concentrated. -
(e) Experiment 2;
Uging.. &mw@%ga— Burrcetie..apd...thyma, lphihalein 3
2(e .
~Andieator..and.. g O ing... gl wkte.. k@ (f) use a pipette/burette;
...}.\}odfﬂ,l}ll.}.ﬂx.l..C..‘...ﬁ.c.l.d.,..,.@.hd..z....;.*.h{}: a0 e1d1C.
. i 'H') 2(f) (9) effect on results: none owtte;
SQI‘A* \on....F4 C.. ol E...cence.h.tira. l}fﬂ’ reason: no change in concentration owtte;
..... .o A B CONAo A O N .. D Ah .. r2d T ool 2(q) M| 2.1
P 7} @Yy ANn -
oyens O OF 4%’ color & [Total: 17]
(h)(ii) acid B is double the concentration of acid A ora/acid B is
) more concentrated ora;
2(h)(i) : : ,
(i) any suitable correct and different method
M1 method;
2(h)(ii) M2 reagents;
M3 result;
2(i)
EXAMINER MARK
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4 spil'g‘ét } MIDDLE Low
Your Examiner marks and comments

3 Two substances, C and D, were analysed. Solid .C was a salt and sclution D was an agueous
solution of chromium(I1I) chloride.
The tests on sclid C, and some of the chservations, are in the following table.

tests observations
. : Mark Mark Comment
tests on solid © 3(a) 2/2 A perfect answer. A correct chemical formula would also have
gained full marks. The marks are separate so either ‘sodium’ or

Solid C was sdded to distiled water in a
test-tube and shaken to dissolve.

‘bromide’ alone or coupled with another ion would gain a single

mark.
The solution was divided into two portions in
test-tubes, and the following tests carried out.
Appearance of the solution. colourless liquid 3(b) 1/1 ’Chrqmium’ is not in the mai'n body of the syIIabus.T_his isa
. . practical paper and any candidate who has done the ion tests
;Lf:ta zH of the first portion of the solution was pH=7 would, like this candidate, know the correct answer.
ed.

Dilute nitric acid was added to the second
portioni of the solution followed by aqueous cream precipitate

3(c)(i) 3/3 Again a perfect answer, repeating what is included in the "Tests
silver [\iqute. .

for ions’ section of the syllabus.

X '

Aflame Itest was carried out on solid C. yellow flame colour

3(c)(ii) 2/2 Here ‘grey-green’ is important as this is the description of the
(a) Identify solid C. - colour given in the syllabus.
- 1 . 1 . £ o i

gOdlUF“QDWWd'Z* ]
(b} Describe the appearance of solution D.

B P A MRS ISION S5 VLT W — mJ 3l /1 Aperfect answer.
(¢} Tests were carried out on solution D.

Gomplete ihe observations for tests 1, 2 and 3.

(i) test1 3(d) 1/1  This is the best answer to this question, as chromium(VI) is

harmful to the skin. However, as the candidate is not expected

Drops of aqueous sodium hydroxide were added to solution D. to know this, other safety precautions would also have been

Excess aqueous sodium hydroxide was then added to the mixture. seoepie,

abservations .. ASELLY.... QAL QAN Qe i exuass.

0. 040200 .. SR ORI G ©

EXAMINER MARK
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(ii) test2

Excess aqueous ammonia was added to solution D. Y Examiner marks and comments
our

cbservations . %’«ﬁ@é} 'égeen 1?,?‘\2(:358 \\-&\& \ﬂ&%\)\k\?\& 10 LR Mark Mark Comment
(iii) test3 3(a) 2/2 A perfect answer. A correct chemical formula would also have
Dilute nitric acid was added to solution D followed by aqueous silver nitrate. ,gslnec_jdfu,“ :narks. The rr;a;ks atLG Se?;]rat_e S0 elthlzr ’S_Odlum, CTF
. v romide’ alone or coupled with another ion would gain a single
observations ..... MNX’E«QW,QQI\TO}CE’ ] mark.
(d) Chromium(III) can be converted to chromium(V1). Chromium(VI) is hazardous. . . . .
3(b) 1/1  'Chromium’ is not in the main body of the syllabus. This is a
Suggest one safety precaution when-using chromium(VI). i ) ) practical paper and any candidate who has done the ion tests
\}\)QM %\D‘f% .................................................................. 1 would, like this candidate, know the correct answer.
. . - ' [Total: 10]
N 3(c)(i) 3/3  Again a perfect answer, repeating what is included in the “Tests
,w— A 'W\ for ions’ section of the syllabus.

agwep\’ °\”\’
Coon o wak ab

. i 2/2 Here ‘grey-green’ is important as this is the description of the
% ‘ i lour given in the syllab
S&\\\; Colunon colour given in the syllabus.
QBW A\ ! CEL

Two }rm""“"@‘ UAQM““ Q> chlod

b*@l\"‘l&”@” .

No 3(c)(iii) 1/1 A perfect answer.

3(d) 1/1  This is the best answer to this question, as chromium(VI) is
harmful to the skin. However, as the candidate is not expected

to know this, other safety precautions would also have been
accepted.

EXAMINER MARK
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4 sp‘i,'g‘;t } MIDDLE Low
3 Two substances, C and D, were analysed. Solid C was a salt and solution D was an agueous
solution of chromium(III) chloride.
The tests on solid C, and some of the observations, are in the following table.
tests ' observations Your
- ' - : _ : Mark Qa3 Mark scheme
{ests on solid C: (a) sodium;
3(a) bromide;
‘Solid C was added {o distilled, water in a|
test-tube and shaken o dissolve. () green:
The solution was divided into two portions in
test-tubes, and the following:tests carried out. ..
. (c)(i) green;
Appearance of me solution. colourless liquid 3(b) precipitate;
The pH of the first portion of the solution wes| oH =7 with excess, green solution/clear/dissolves;
tested. (c)(ii) grey-green;
: precipitate;
Dilute nitric acid was added to the second . : - .
portion of the solution followed by agueous ' cream precipitate 3(c)(i) (el white precipitate;
silver nitrate.
! . (d) fume cupboard/protective clothing, e.g. gloves or goggles;
1 A flame test was carried out'on sclid C. yellow flame colour
{a) Identify solid C. 3(c)(i)
ﬁ’”"‘"“flalﬂ 2]
{b) Describe the appearance of solution D.
s
...... T e B e WAl LAy | 3l
(c) Tesis were carried out on solution D.
Complete the observations for tests 1, 2 and 3.
(i) test1 3(d)
Drops of aqueous sodium hydroxide were a!:’ded to solution D.
Excess agueous sodium hydroxide was then added to the mixture.
observations qwfhpff('ﬂff“if,uﬁ:(f-;;550‘"5,\'?
b TN 7. A 20 3 OO [3]
EXAMINER MARK
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(i) ‘test2

- Excess agueous-ammonia was added to solution D.

i FETTO0 0 3 A% NERR ‘i’.eal.r f\f ‘fu '&‘ ."._ "5.“_'.— “...n.‘f iw i Your
observations .....4.p€€w. ﬂ ei fr1ak vhal. . fasel bl 2) bt Q3 Mark scheme
(i) test3 (a) sodium;
Dilute nitric acid was added to solution D followed by aqueaus silver nitrate. 3(a) bromide;
observations ..,.\.’_\:Ir.\i.']:,e‘,...,..‘Qkf..ci‘()..,E'..f:a‘ér!..“.“.mlr("c}r,........:'J..A...gq.l.y.ﬂ.ﬁ M . (b) green;
(d) Chromium(IIl} can be converted to chromium(VI). Chromium(VI) is hazardous. ()i green:
Suggest one safety precaution when using chromium(VI). - : 3(b) precipitate;
P ' with excess, green solution/clear/dissolves;
‘%ﬂ % DT e Sy v wal S 04159, )i grey-green:
3 fﬂw$ and ?aqq’(f Lhi {f’ v f“f ﬁ "TL precipitate;'
] (c)(iii) | white precipitate;
3(c)(i)
(d) fume cupboard/protective clothing, e.g. gloves or goggles;
3(c)(ii)
3(c)(iii)
3(d)

EXAMINER MARK
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4 spil'g‘ét } MIDDLE Low
Your Examiner marks and comments

3 Two substances, C and D, were analysed. Solid C was a salt and solution D was an agueous
solution of chromium(LIL) chloride.
The tests on solid C, and some of the observations, are in the following table.

tests observations

Mark Mark Comment
tests on solid C 3(a) 0/2 The candidate misses the importance of the flame test and
Solid G was added to distiled water in. o loses the second mark by writing ‘bromine’, which is not the

test-tube and shaken te dissolve. same as ‘bromide’, the bromine ion which the test shows.

The solution was divided into two portions in |
test-tubes, and the following tests carried out:

Appearance of the solution, colourless liquid 3(b) 0/1  The candidate is clearly thinking of the metal chromium, not of
: the compound named.
~ | The pH of the first portion of the solution was; pH=7

tested.

Dilute nitric acid was added to the second

portion . of the solution followed by aqueous cream precipitate 3(c)(i) 0/3 The mistake from part (b) is carried forward here. The candidate
silver nitrate. ' perhaps has no experience of testing for ions in a practical
.. experiment.
A flame test was carried out ori solid €. yellow flame colour
i 0/2 The candidate has given a meaningless answer because they
- 3(c)(ii) . . . e
(a) Identify solid C. have no practical experience of this test. It is important that

candidates attempting this paper have some experience of the
practical part of the syllabus.

(b) Describe the appearance of solution D.

Shfﬂ M) 3(c)(iii) 0/1 No answer offered. This is a very straightforward question for
Y § Cj. ........................................................................................................................... any candidate who has attempted this part of the practical
syllabus.
() Tests'were carried out on solution D.
Complete the observations for tesis 1, 2 and 3.
(i) test1 3(d) 1/1  This is a safety precaution and though it would not be of
particular help in coping with this hazard it is worth a mark.

Drops of agueous sodium hydroxide were added to solution D.

Excess aguecus sodium hydroxide was then added to the mixture,

observations }DQ

EXAMINER MARK
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(i) test2
' Excess agueous ammonia was added:to solution D.
observations G&E‘.‘ﬁ?&@' 121
(iii) test3
Dilute nitric acid was added to solution D followed by aqueous silver nitrate.

observations ....... ARG e [1]

(d) Chromium(III) can be converted to chromium(VI). Chromium(VI) is hazardous.

Suggest one safety precaution when using chromium(VI).

[Total: 10]

3(a)

3(b)

3(c)(i)

3(c)(ii)

3(c)(iii)

3(d)

<

Your
Mark

page
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MIDDLE LOW

Examiner marks and comments

Mark Comment

0/2 The candidate misses the importance of the flame test and
loses the second mark by writing ‘bromine’, which is not the

same as ‘bromide’, the bromine ion which the test shows.

0/1 The candidate is clearly thinking of the metal chromium, not of

the compound named.

0/3 The mistake from part (b) is carried forward here. The candidate
perhaps has no experience of testing for ions in a practical

experiment.

0/2 The candidate has given a meaningless answer because they
have no practical experience of this test. It is important that
candidates attempting this paper have some experience of the

practical part of the syllabus.

0/1 No answer offered. This is a very straightforward question for
any candidate who has attempted this part of the practical

syllabus.

1/1  This is a safety precaution and though it would not be of

particular help in coping with this hazard it is worth a mark.

EXAMINER MARK
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4 Caleium bums in aiir to form calcium-oxide. The reaction is vigorous and some of the calcium oxide

can be lgst as smoka.

Select
page
Plan an investigation to determing the maximum mass of -oxygen that-combines to form calcium

oxide when 2g of calcium granules are burmnt in air.

You are provided with common laboratory apparatus arid calcium granules. . Your
; Mark

Z

]

Q4

m MIDDLE Low

Mark scheme
any 6 from:

weigh calcium;

with lid/cover;

heat/burn;

allow air to enter/lift lid;
cool;

reweigh CaO,;

reheat to constant mass;
calculate/find the difference;

25 slonely ond, cocasionally. spen the.cinide do aliew
foe o Maough: Nen, B all o fe calclom..
Joog. v gocked ) et Wagﬁ(ﬁf@m Loro Wk -+ e

._{g,yg;af;gﬁﬁf&:{:éﬁﬁf.ﬁﬁc.ﬁc.iiéi&m_m,.‘%o&&% e
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Calcium burns in air to form calcium oxide. The reaction is vigorous and some of the calcium oxide
can be lost as smoke.

Plan an investigation to determine the maximum mass of oxygen that combines to form calcium
oxide when 2¢ of calcium granules are burnt in air.

You are provided with commen laboratory apparatus and calcium granules.
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4 Calcium burns in air to form calcium oxide. The reaction is vigorous and some of the calcium oxide
can be lost as smoke. :
Plan an investigation to determine the maximum mass of oxygen that combines to form calcium
oxide when 2g of calcium granules are bumnt in air.

You are provided with common laboratory apparatus-and calcium granules: .
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