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Introduction

This was the third examination that had been set for paper 5CH2F 01 and there was a

considerable increase in the number of candidates. This unit is externally assessed
through a one-hour, 60-mark written paper consisting of six questions. The
Foundation Tier paper assesses grades G to C. Candidates were challenged by a
mixture of question styles, including multiple choice, short items, calculations, word
and balanced equations, graph plotting and extended writing questions.

Many candidates coped well with this examination and had developed their skills in
answering the different styles of question.

Successful candidates:
e read the questions carefully and answered the questions they were set

e could write a word equation and balance an equation where the formulae were
given

e could carry out simple calculations
e could describe how to carry out experiments

e had a good knowledge of atomic structure and bonding

e could plot points on a graph, draw a line through them and read a value from the

line.
Some answers were of a lower standard. Less successful candidates:

e did not read the questions carefully and gave answers that were related to the
topic being tested, but did not answer the question

e did not understand the meaning of key scientific words and phrases
e did not understand atomic structure and bonding
e could not carry out calculations

e were unable to describe how to carry out experiments similar to ones they had
seen or carried out themselves during the course.

This report provides exemplification of candidates’ work, together with tips and/or
comments for a selection of questions. The exemplification will come mainly from
questions that required more complex responses from candidates.
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Salts

Question 1(a) (i)

The majority of candidates knew that the lead nitrate had to be in solution, although a
few thought that it was a gas.

Question 1(a)(ii)
A significant number of candidates thought that lead iodide formed as a solid metal.
Question 1(a)(iii)

The majority of candidates knew that the mixture needed to be filtered to separate
the solid lead iodide.

Question 1(a)(iv)

The majority of candidates knew that the solid is dried after washing it.
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Question 1(b) (1)

Some candidates gave clear descriptions of what can be seen when zinc carbonate
reacts with dilute hydrochloric acid. Many others ignored the word ‘seen’, even
though it was in bold type, and just wrote the word equation as a sentence.

The most common answer was ‘fizzing’ or ‘bubbles of gas formed’, scoring only 1
mark as candidates omitted to note that the zinc carbonate powder disappears and a
colourless solution is formed.

Common incorrect observations included: ‘a precipitate forms’; ‘it goes cloudy’; ‘there
is a colour change’; ‘heat is given off and a gas is formed’ (without explaining how
they can see that a gas is formed).

(b) Solid zinc carbonate reacts with dilute hydrochloric acid.

The word equation for the reaction is

zinc hydrochloric zinc carbon

carbonate acid 7 chloride dioxide t Wt

(i) Describe what is seen during this reaction.

(2)

The oo dements mu tacebthe and @od

examiner comment

This candidate has written the names of the products but has not given
any details of what they would see during the reaction. So, this does
not score any marks.

examiner tip

Carbon dioxide gas is produced during this reaction but you cannot see
it as it is colourless. You do see bubbles or fizzing when any gas is
produced.

GCSE Chemistry 5CH2F 01
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(b) Solid zinc carbonate reacts with dilute hydrochloric acid.

The word equation for the reaction is

zinc N hydrochloric N zinc s carbon N
carbonate acid chloride dioxide water
(i) Describe what is seen during this reaction.
(2)
T reock\on. . coMsesS O fLz210g.

B creaxes  coxbOn. AloxiadQ .

examiner comment

This candidate has correctly stated that they would see fizzing, scoring
1 mark.

(b) Solid zinc carbonate reacts with dilute hydrochloric acid.

The word equation for the reaction is

zinc hydrochloric zinc carbon

carbonate acid chloride dioxide T ~Wwater

(i) Describe what is seen during this reaction.

______ e Qizzes  When disclues.. .

\\_’__7_:

ResultsPlus

examiner comment

This candidate has given two correct observations so scores 2 marks.

examiner tip

When you see 2 marks for a question, try to give two separate points
in your answer.
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Question 1(b) (i)

Many candidates are familiar with the use of limewater for testing for carbon dioxide.
However, it was disappointing to see many other candidates stating as a test for the
gas that a lighted splint is extinguished by carbon dioxide. Although this is a correct
observation, many other gases also extinguish a lighted splint so this cannot be used
as a test for a particular gas. The only acceptable test for carbon dioxide is that it
turns limewater milky or cloudy. Some candidates assumed that carbon dioxide turns
any solution milky or cloudy, including water, and others knew a gas test but
described the tests for hydrogen or oxygen.

(i) Describe a test to show that the gas produced is carbon dioxide.

house & ’gm

________ ’reﬁktmhgﬂnoww "magguawl\
...... i-hm:.cz}hb oo e weder . XP . Cor s DeSent

(Total for Question 1 = 8 marks)

S
N,

ResultsPlus

examiner comment

This is a good answer, scoring both marks.

ResultsPlus

examiner tip

When you are asked to describe a test to identify a substance, you
should also include the result of the test.
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(i) Describe a test to show that the gas produced is carbon dioxide.
(2)

mnawm Ao AMIOS. Loshon

(Total for Question 1 = 8 marks)

examiner comment

This is a very clear answer that scored both marks.

(i) Describe a test to show that the gas produced is carbon dioxide.
(2)

_____ Usinga.conical  flask and o bun. te rRaCkon of ZinC corbonate
%wlum‘nacembmwlthumbeanmaw\ubg

(Total for Question 1 = 8 marks)
be present also.

\&S examiner comment

This candidate has described the use of limewater to test for carbon
dioxide but has just stated that it ‘will change colour’. This is not clear
enough for the second mark.

examiner tip

When you describe a test to identify a substance, you must also include
the correct observation for the result of the test.
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(ii) Describe a test to show that the gas produced is carbon dioxide.
(2)
bat boe. and (. Poen & oakes o cuealeay QOR. ...
examiner comment
This candidate has described the test for hydrogen so has not scored
any marks.
>\ ResultsPlus
examiner tip
Learn the tests for the gases in the specification.
(ii) Describe a test to show that the gas produced is carbon dioxide,
(2)

Collaek Seoma <O o o Bge Guke . hotd F WS dowwn any) M-«

Lix_ 20Uk B Toe SPUnt shoul b exinguigsnd & V5 cop

<;[ .‘\,_1

examiner comment

This was a common wrong answer.

Carbon dioxide does extinguish a lighted splint but so do some other
gases. This cannot be used as a test to identify carbon dioxide.

O\
"\ ResultsPlus

examiner tip

Learn how to use limewater to test for carbon dioxide.
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Atomic structure
Question 2(a) (i)

The majority of candidates correctly labelled the neutron and electron in the diagram.
A small number labelled the electron as ‘outer shell’ as they had not read the word
‘particles’ in the question.

Question 2(b) (i)
The majority of candidates knew the relative mass of a proton is 1.
Question 2(c) (i)

Many candidates were able to explain why lithium and sodium are both in group 1.
Common errors included referring to the two electrons in the first shell and carelessly
writing about protons or neutrons in the outer shell. A few candidates wrote about
‘the last number is a one’ rather than explaining what the number meant. Candidates
should be encouraged to write about shells rather than rings or circles.

(€) The electronic contiguration of lithium is 2.1,
The electronic configuration of sodium is 2.8.1.

() Explain, in terms of their electronic configurations, why lithium and sodium
are both in group 1 of the periodic table.

examiner comment

This candidate has not explained why both metals are in group 1. They
have not written anything that is incorrect, but what is written does not
answer the question. This answer was not awarded any marks.

examiner tip

Read the question carefully and try to check that you have answered it
correctly.

10
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(c) The electronic configuration of lithium is 2.1.
The electronic configuration of sodium is 2.8.1.
(i) Explain, in terms of their electronic configurations, why lithium and sodium
are both in group 1 of the periodic table.
(2)

L BReaMS L. Bacy. MAaNe AL SOV ANAOMAL. R
.............................. e\eChvond WA AL owubel Shall YALIeLal WONMR i
.............................. A CIMANLO P OOPRIEMES i

examiner comment
This candidate has realised the importance of the outer shells but ‘the
same amount of electrons’ is not clear enough for why they are in
group 1. This answer was given 1 mark.
(c) The electronic configuration of lithium is 2.1,
The electronic configuration of sodium is 2.8.1.
(i) Explain, in terms of their electronic configurations, why lithium and sodium
are both in group 1 of the periodic table.
(2)

....... bccmlﬁc kwdtokhmue_lckdmmn

examiner comment

This is an excellent answer, giving both marking points.
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Question 2(c)(ii)

Many candidates were able to explain why lithium is in period 2 and sodium is in

period 3 because they knew the link between the number of shells and the period
number. However, many candidates did not refer to the electronic configurations
given at the start of the question.

Quite a few candidates partially answered the question by stating that sodium has
more shells of electrons than lithium or even just more electrons. Some candidates
wrote about two or three ‘outer shells’ but they should realise that each atom has only
one outer shell and all others are inner shells.

Some candidates did not read the question carefully and stated that sodium has more
protons than lithium or a higher relative atomic mass. The question clearly asks for an
explanation in terms of the electronic configurations.

(ii) Explain, in terms of their electronic configurations, why lithium is placedHr
period 2 and sodium is placed in period 3 of the periodic table.
(2)

o BocaaSe . Sod. haS 3 eleckionS. on S,
..................... ourel  shell  ANA  Lhwan  8aly LS. e

examiner comment

This candidate has realised the importance of the 2 and 3 but has
confused number of shells with electrons on the outer shell. The
electronic configurations of 2.1 and 2.8.1 were given at the start of the
question. This answer was given no mark.

ResultsPlus

examiner tip

Check your answers to make sure that they make sense and use the
information given in the question.

12
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(ii) Explain, in terms of their electronic configurations, why lithium is placed in
period 2 and sodium is placed in period 3 of the periodic table.
(2)

s brcanse. AMidatowm. o haS o twe . outer Slells.
............. onch . Schiven . haS  Havee oukec  SlellS.

=

This candidate was given 1 mark for relating the number of shells to
the period number but has incorrectly stated that they are all outer
shells so was not given the second mark.

examiner Comment

examiner tip

Atoms only have one outer shell. All the other shells of electrons are
inner shells.

(ii) Explain, in terms of their electronic configurations, why lithium is placed in
period 2 and sodium is placed in period 3 of the periodic table.

examiner comment

This is an excellent answer, scoring both marks for this question.
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Investigating a reaction

Question 3(a)

The majority of candidates were able to write the correct word equation for the
reaction. Some candidates ignored the instruction and tried to write the balanced
equation but they did not score the mark unless all of the formulae were correct,
which was rarely seen. Candidates should be encouraged to write word equations
when these are asked for, rather than attempt the more difficult balanced equations.
Candidates should write a ‘+’ between the reactants and the products, rather than
‘and’.

A number of candidates ignored the mention of hydrogen in the question and wrote
water and/or carbon dioxide as a product.

A few candidates did not read the question carefully and wrote the equation for zinc
carbonate reacting with hydrochloric acid.

Some candidates did not copy ‘hydrochloric’ correctly; ‘hydrolic acid’ was a common
incorrect answer.

3 Zincis a metal.
Zinc reacts with dilute hydrochloric acid to produce zinc chloride and hydrogen.

(a) Write the word equation for the reaction of zinc with dilute hydrochloric acid.

examiner comment

This is an example of a correct equation. It is not necessary to include
the word ‘dilute’ in front of hydrochloric acid, as it is just a description
of the concentration.

14
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3 Zincisametal,
Zinc reacts with dilute hydrochloric acid to produce zinc chloride and hydrogen.

(a) Write the word equation for the reaction of zinc with dilute hydrochloric acid.

(20) _ 20 (v)
_____ 210C ......fr._..dﬂm....mmxx.d.ﬁ.... =020 thlende s Ay ou0gen
L

ResultsPlus

examiner comment

This candidate has not looked carefully at ‘hydrochloric acid’ and has
copied it as ‘dilute hydroxide’ so has not scored a mark.

examiner tip

Read the information in the question carefully and copy the names of
chemicals exactly as they are written on the paper.

Question 3(b)

Some candidates gave excellent descriptions of how to use the apparatus to obtain
the results; others were unsure about how it is used and suggested putting the acid or
even the zinc in the syringe.

Often candidates did not look carefully at the results, which showed the volume of
hydrogen produced at one-minute intervals, and wrote about finding the time taken to
collect a certain volume of gas or carry out the experiment three times, the first for 1
minute, the second for 2 minutes, etc.

Some candidates did not describe how to carry out the experiment, simply stating
what each piece of equipment is used for, possibly thinking about the apparatus list
they gave in the Controlled Assessment Task.

Some candidates misunderstood the question and wrote about further experiments to
develop the results: for example, changing the concentration of the acid.

GCSE Chemistry 5CH2F 01
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(b) A student wanted to investigate the speed of the reaction between zinc and
dilute hydrochloric acid.

Describe how the student could use this apparatus to obtain the results in the
table.

bung )
gas syringe

conical flask

0 0
1 30
2 42
3 50

(3)

L& Q[O\cj ..... Vur‘- Z.lq L( ':W-\w:) "Ha.u _______ can Jgo\’l,ﬂmﬂﬁm ......
%AMJ"C‘::’-‘G M!A Man. .{Ln. [9 o .L?hj M\‘{’L .
_ S A V7o = 2 1 S “Hru-' *Lﬂ{' %&#&Wmﬂ{ ......... MAP—'PL-.

gm 09... Mo DS .@ﬁ\\&ff lowakumtb\ mﬁmﬂﬁﬁn’"‘wﬂ« -

o M Sen D5 54}!"\&@!.

# examiner comment

This candidate has given a good description of how to carry out the
experiment. There is no mention of measuring the volume of gas at

one-minute intervals, but there is still enough written to score the 3
marks.
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...................... flew..... et o ST Make et [y

\ LS &a‘m,nk L ot Chavnas J
<|;[ N
\&S examiner comment
This candidate has realised the zinc and acid need to be in the conical
flask and they need to start a stop watch to measure the time. They
would have scored another mark if they had mentioned putting the
bung on the flask or measured the volume of gas in the syringe.
..... PU.L KM ... 'Z,...-..g__ "f)(\g.cl_jﬁchlnu_ca.s.-kd».n BT o TS
i AN cah.. .{?laj'ﬁ .......... Ayl [PNCTF D W ?gr ......... !‘.mhu:u A 440
ok ... e ... s .Sb.r.;.nf,n P Pus.t..a. B A Y —
ode. ol e R B N e B 0 ——————————
<|;[ N
\&S examiner comment
This candidate has started to describe the experiment by putting the
zinc and acid in the flask but they have not mentioned measuring the
volume of gas at one-minute intervals. The test for hydrogen was not
required in this question.
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S (3)

e CondACsk  yeQesy. . Mg Sesx

heCers . The  Stuckens Coullh wWonlk.

Qut Q...avercge
Sovclon. COWC.... Qs QO OONE. . te=e
Ve a more. oiluted Hyc_mm.-( sl

examiner comment

This candidate has not described the experiment, so has not scored
any marks. They have written some general points about experiments
— repeating it, taking an average and finding the effect of changing the
concentration of the acid, but these do not answer the question.

o

If you are asked to describe how to carry out an experiment, try to
give a step-by-step method that someone else could follow. It would be
acceptable to give a list of numbered points or bullet points for a
question like this. For example:

examiner tlp

— Put the zinc in the flask.
— Add the acid to the zinc.
— Put a bung in the flask.

— Start a stop watch.

— Measure the volume of hydrogen every minute.

18
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Question 3(d)

Many candidates found this question difficult. Quite a few candidates did realise that
zinc powder has a larger surface area than the larger pieces of zinc but they struggled
to get a second mark. Many candidates thought that the powder had a smaller surface
area than the larger pieces of zinc and some just stated that the powder was ‘more
spread out’. Many candidates also thought there would be more particles in the zinc
powder but they did not make it clear whether they meant more atoms or more
smaller pieces. Only a small number of candidates mentioned the collisions between

the particles; those who did often stated that ‘particles collide more easily’ rather than
referring to more collisions.

(d) When zinc powder is used, instead of larger pieces of zinc, the reaction is faster.

Explain, using ideas about particles, why the reaction is faster when zinc powder
is used.

_____ ZC = wode— Meaes. oS

\Q\SB .......... 55

oerace S e oﬁe,e_xp::ﬁaad{-b |
Y=ok . 5 &3@;“ -@\ece_?_; ol = .
L S\l Sl ST

examiner comment

This candidate has scored 1 mark for the bigger surface area of the
zinc powder.

examiner comment

This is a good answer as the candidate has stated that the zinc powder
has smaller particles and a larger surface area.

GCSE Chemistry 5CH2F 01
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Question 3(e)

Many candidates were able to describe how they could prove that a reaction is
exothermic. Others just gave the meaning of ‘exothermic’ and did not state how they
could show this during a reaction. Those who did include the use of a thermometer
simply mentioned taking the temperature rather than specifying before and after the
reaction and stating that it increases. Some candidates confused exothermic and
endothermic reactions and thought that since heat is given out in an exothermic
reaction, the temperature falls.

(e) The reaction is exothermic,

Describe how you could prove that this reaction is exothermic.

examiner comment

This candidate knows that a thermometer is used to find out if a
reaction is exothermic, but they have not explained what will happen to
the temperature, so was given 1 mark.

o —

examiner tip

When you see that there are 2 marks available for a question, try to
write a little more detail.

A exobth e o BRI 1S o BRI se. e ke
PoAuees. heok . S0 k.. 0. 00 kesteoh  doC

ang \Q- _____ W e O

<p/' N

examiner comment

This is a good answer as it describes measuring the temperature
change during the experiment and that the temperature will increase
for an exothermic reaction.

20
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Reactions with oxygen

Question 4(b)

The majority of candidates were able to calculate the mass of oxygen that combined
with the copper in the experiment. A few candidates added the masses of copper and

copper oxide.

(b) What mass of oxygen combined with 3.2 g of copper in this experiment?
(1)

mass oxygen = 9#03 g

S
[N

examiner comment

This candidate has written the correct answer of 0.4 on the first line
but has then crossed it out and written 0.8 g on the answer line so was

not awarded the mark.

examiner tip

If you leave two different answers, the examiner will not select the
correct answer and give you a mark.
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Question 4(c)

It was pleasing to see that many candidates could calculate the percentage yield of an
experiment. Some candidates got the fraction the wrong way round and ended up
with a yield of 111%. Candidates should realise that it is not possible to produce more
than 100% yield and should go back and check their working. Other candidates
worked out the correct fraction but forgot to multiply it by 100 to convert it to a
percentage. A few candidates subtracted 3.6 from 4.0 g then multiplied by 100.

(c) The theoretical yield for Rosie’s experiment was 4.0 g of copper oxide.
She only obtained 3.6 g of copper oxide.

Calculate the percentage yield of Rosie's experiment.

examiner comment

This is a good answer that shows the correct working as well as the
final percentage yield.

<p/' N

examiner comment

This candidate has completed the first part of the calculation correctly
by dividing the yield by the theoretical yield so scores 1 mark. They
should have multiplied the 0.9 by 100 to convert it to a percentage.

examiner tip

Always show how you worked out your answer. Even if your final
answer is wrong, you may still score some marks for the working.

22
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examiner comment

This candidate did not score any marks for this question as 0.9 is
incorrect. If they had showed that 0.9 was calculated by dividing 3.6 by
4.0, they would have scored 1 mark.

e '3‘

examiner tip

Always show your working for calculations.

Question 4(d)

Many candidates were able to balance the equation correctly. Some candidates
thought that the formula for copper oxide was incorrect and changed it to CuO,. Any
formulae that are given in examination papers will be correct.
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Question 4(e)

Fewer candidates were able to calculate the percentage of oxygen than were able to
calculate a percentage yield. Many candidates were able to calculate the relative
formula mass of copper oxide but then were not sure how to continue with the
calculation.

(e) Calculate the percentage of oxygen in copper oxide, CuO.
(Relative atomic masses: Cu =64, 0 = 16)
(2)
......................... .CDLI‘ +lI1='- . gO
......................... Lo s 80 = O
percentage of oxygen = O 7—"’ L

<p/' N

examiner comment

This candidate calculated the relative formula mass of copper oxide as
80 then worked out that 0.2 of that was oxygen. They just needed to
multiply 0.2 by 100 to convert it to a percentage to score both marks.

examiner tip

Always remember to multiply your answer by 100 to convert it to a
percentage.

24
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(e) Calculate the percentage of oxygen in copper oxide, CuO.

(Relative atomic masses: Cu =64, 0 = 16)
(2)

examiner comment

This is a good answer, scoring both marks.

(e) Calculate the percentage of oxygen in copper oxide, CuO.

(Relative atomic masses: Cu =64, 0 = 16)

(2)
6
— » (00 =
______________________________________________________ G OO =L
percentage of oxygen = Z.E?“f“

examiner comment

This candidate had the right idea about finding the percentage of
oxygen, but they should have divided 16 by the relative formula mass

of copper oxide, not the relative atomic mass of copper. This answer
was given 1 mark.

GCSE Chemistry 5CH2F 01
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Question 4(f)

Some candidates wrote clear explanations about how an oxygen atom becomes an
oxide ion, although some mentioned the gain of electrons without specifying how
many. Some candidates gave a general description of an ion being formed when an
atom gains or loses electrons but they did not apply their answer to an oxide ion.
However, quite a few candidates were unsure about what an ion is. There were
descriptions about the atom losing electrons, sharing electrons and gaining or losing
protons.

(f) Many oxides contain oxide ions, O*,

Explain how an oxygen atom becomes an oxide ion.

examiner comment

This is a good explanation, scoring both marks.

(f) Many oxides contain oxide ions, O,

Explain how an oxygen atom becomes an oxide ion.
(2)

____________ OxegyN. . atoms become . OxeqyN. /oNs....
............................................................ ec..they.. loose.  .an.  Clecton. .

<?_f N

examiner comment

This candidate has not realised that electrons are negative so when an
atom loses electrons, it becomes positively charged. This answer was
not given a mark.

'\ ResultsPlus

examiner tip

Revise how positive and negative ions are formed.

26
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Chromatography
Question 5(a) (i)

The majority of candidates identified that Y and Z contained more than one food
colouring.

Question 5(a)(ii)

There were many different ways in which candidates could explain why the drink did
not contain food colouring Y. A large number of candidates scored 1 mark for this
question but they found it more difficult to score a second mark. Many responses were
unclear and referred to ‘it’ has two colours in it but did not state whether ‘it’ was the
drink or Y.

(iiy Food colouring Y is banned.

Explain how Charles can tell that the drink that he tested did not contain the
banned food colouring.

(@)
The ddne ok he doed did NO% (oncaln the banned fond
(OlowAno, becayse WS dAnk only  Conichined | food coloudng

L

examiner tip

To achieve full marks when you are comparing substances, you need to
write about both of them. In this question a comment about both the
drink and the food colouring Y scored 2 marks.
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(i) Food colouring Y is banned.

Explain how Charles can tell that the drink that he tested did not contain the
banned food colouring.

(2)

<”[ N,

examiner comment

This answer was not clear enough to score any marks. The candidate
has written that ‘it showed more than one food colouring in it’ but has
not made it clear that this comment applies to food colouring Y.

e

examiner tip

Try not to start an answer with a ‘Because it..."” as it is not clear what
the ‘it’ refers to. In this question the examiner would assume that ‘it’
referred to the drink that is mentioned in the question and the drink
does not contain two coloured substances.
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Question 5(a)(iii)

A large number of candidates were not familiar with R; values. Many candidates did
not know how to start this calculation, although a good number did score 1 mark if
they referred to the ‘4’ as the distance moved by the colouring in X. Some candidates
calculated the correct value of 0.5 but then lost a mark as they converted it to a
percentage.

(iii) Calculate the R, value for the coloured substance in food colouring X.

ResultsPlus

examiner comment

This candidate has merely written down an incorrect answer with no
explanation, so does not score any marks.

//' '3‘

examiner tip

Write a little working with your answer and you may score a mark.

(iii) Calculate the R, value for the coloured substance in food colouring X.

ResultsPlus

examiner comment

This candidate was given 1 mark for the 4 that they identified from the
chromatogram.
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(ili) Calculate the R, value for the coloured substance in food colouring X.
(2)
Sapstance. -
_———————'—"""-Ri_ ...l_t_. - -
Soveny T 8. R
R=...0..0

examiner comment

This is an excellent answer, showing the correct working.
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Question 5(b)

Candidates found this the more difficult of the 6-mark questions. There were some
excellent descriptions of how to carry out a chromatography experiment, showing that
candidates had remembered carrying out this type of experiment themselves. Some
candidates did describe their own experiments and referred to using inks or coloured
pens instead of the food colourings in the question. Many candidates missed out
important experimental details in their accounts, such as not mentioning what type of
paper is used, not drawing the line and writing the labels in pencil and not using a
solvent to allow the colours to move up the paper. Some candidates gave incorrect
details, such as using litmus paper, dipping the paper into the food colouring and
using hydrochloric acid as the solvent. Some candidates wrote about how to make the
experiment a ‘fair test’ or how to interpret the chromatogram, instead of describing
the experiment.

*(b) Pescribe in detail hew the experiment sheuld be carried eut te preduce the
chremategram shewn in (a).

S ResultsPlus

examiner comment

This candidate did not score any marks for this answer. They used
litmus paper instead of filter paper or chromatography paper. They also
poured the drink over the paper, rather than put a spot of the drink on
a line at the bottom, as shown on the diagram in the examination

paper.

e '3‘"

examiner tip

Use the information given in the question.
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*(b) Describe in detail how the experiment should be carried out to produce the
chromatogram shown in (a).

polier (6)
(et o sex oe ™ Pafer and fob R dotS of

Moy of detent  colours (o st of eacn )

examiner comment

This candidate has made a start in describing the experiment so has
achieved Level 1. If they had mentioned putting the dots on a pencil
line, they would have moved up to Level 2.

{/Q\ ResultsPlus
O i "
examiner Ip

Try to include more detail when describing experiments in 6-mark
questions.
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*(b) Describe in detail how the experiment should be carried out to produce the
chromatogram shown in (a).

,
% examiner comment

This candidate has made quite a good attempt at describing the
experiment, but has missed out many details. For example, they could
have mentioned that the line is drawn in pencil or the water level in the

beaker is just below the line of spots. There was enough detail here for
this answer to score Level 2.
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*(b) Describe in detail how the experiment should be carried out to produce the
chromatogram shown in (a).

(6)
o Star..you. showd.get. youl caromatagopiy.poder.
QAL QUL (. peaCUd. g U0, HIAL.. o0 of.. tiAd
papar.. Noxt you. woudl gek Youws SUbSHOUALes TALLE....
youere goingy. 10 test, in (). tey usedl fod QWA
&0 wmo....__do.rs..____og......50.uu..__....P.ooa_.._.mtouﬂnq.s_..._..mo..ng...tm ......................
pnid g Tren you Woudl 0@t tip S0LUeAt (W
OMR_QOING 0. a0 T1AQ  tedt in., for esample (o
Quua. UdQ. . (outer, anal. Tkt Lo PIoCL. 1 0t Al ..
WOder oAl (alk por. g SULFHOULLS 16 Tise,

Ao revead  whot olowrs oure. tiag foool
CCOOWRAL:

N
ResultsPlus

examiner comment

This is an excellent description of the experiment, scoring full marks.
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Question 5(c)

Many candidates were able to add the electrons to the hydrogen atoms in the correct
places. Common errors included: adding the electrons to the hydrogen atoms outside
the overlap region; adding more hydrogen atoms; adding more electrons to the
oxygen atom. Some candidates tried to cross out some electrons they had added but
did not always make it clear enough to the examiner which were crossed out and
which they wanted to be marked. A few candidates added the two electrons on the
inner shell of the oxygen atom, but that was not necessary.

(c) The drink contained water.

Complete the dot and cross diagram for water by adding the electrons of the
hydrogen atoms.

AN

N
) ResultsPlus

examiner comment

This candidate has added the electrons to the hydrogen atoms in the
correct places. Although the question asks for a ‘dot and cross’
diagram, it is acceptable to represent all the electrons as crosses.

)
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(c) The drink contained water.

Complete the dot and cross diagram for water by adding the electrons of the
hydrogen atoms.

(1)

AN

ResultsPlus

examiner comment

This candidate has added one electron to each hydrogen atom, but the
electrons are in the wrong places so did not score the mark. Covalent
bonds involve the sharing of a pair of electrons and both electrons
must be in the areas where the electron shells overlap.

Qx
"\ ResultsPlus

examiner tip

Practise drawing diagrams to represent molecules with covalent bonds.
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(c) The drink contained water.

Complete the dot and cross diagram for water by adding the electrons of the
hydrogen atoms.

AN

ResultsPlus

examiner comment

This candidate has added one electrons in each of the overlap areas
between the oxygen and hydrogen atoms, but they have not scored the

mark because they have added one extra electron to each hydrogen
atom.

(1)
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Patterns in the periodic table

Questions 6(a) (i) and (iii)

Some candidates found it difficult to plot the points accurately, particularly the first
point for helium.

It was disappointing that so few candidates attempted to draw a line through the
points. When asked to draw a graph, it is expected that they will plot the points and
draw a line for full marks. This particular graph was best with each point joined to the
next with a straight line, but best-fit straight lines and curves were also accepted.
Candidates should draw thin, single lines.

Some of those who drew a line did not gain the mark for part (iii) as they read off the
density inaccurately. A few tried to draw a bar chart but they rarely showed the bars
at the correct heights.

38
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(ii) On this grid draw a graph of density against atomic number for the elements
helium, neon and krypton.
(3)
density/ 3T
gdm™ T
mEms nmmme sm==s TRAS T 20
2 oy - —————
ke 18 -
EEEIE -
1 I |
£ H
E5Td
-
0 ' H414H .l | —t i I
0 10 20 30 40
atomic number
(iii) Use your graph to estimate the density of argon.,
(1}
density of argon = l e g dm?

=

This candidate has plotted the points correctly, within the tolerance of
half a square, and drawn an acceptable best-fit curve, but they have
used 19 instead of 18 for the atomic number of argon, so have lost the

mark for part (iii).

O\
"\ ResultsPlus

examiner tip

examiner comment

Read the question carefully and use the data given.
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(i) On this grid draw a graph of density against atomic number for the elements
helium, neon and krypton.

(3)
density/ 3~ T T E
gdm? o AR T l
T T S I __‘,;i::_ 1
] CEE RSN S N
2 1 4 emngnens
RSN R PN AR % T
_i_: : IBEEEE RN, ;,4’ -
siasnstar (EREARS 2at RERSemsax
1 :{ ! """7".’ T ‘:-_ 1
SEEERacesERsR ey dand R esa et e
J:‘_; _— :.. 1 -+ T J, ]
0 'PE" 111 |:1 ) 1
0 10 20 30 40
atomic number
(iii) Use your graph to estimate the density of argon.
(1)
density of argon = ... S gdm™?

& resins

This candidate has plotted the points accurately and drawn an
acceptable best-fit straight line. However, they should have read the
density of argon from their line and given 1.3 g dm™ as the answer to

part (iii).

examiner comment

{4\ ResultsPhs

examiner tip

Read values from the line you have drawn on the graph.
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(ii) On this grid draw a graph of density against atomic number for the elements
helium, neon and krypton.
{3)
density / 39 A O I W
- PO i EREE. | H
9 dm E88EE (SRR ERRR AEERE AR A RREA TRESE
T T
Es. . EmmE ! 1t
2 o S __.i_.._. =t !,_. 1 _.f. - ,_g_- At -4
SEamEysmsuuamEnS nsuEauEEa
ne nmm. g T
EEERY o EaE
NN ANERS VERERSNE ABEEN SN AN
yusE , ] Frr |
o ———
0 10 20 30 40
atomic number
(iii) Use your graph to estimate the density of argon.
(1)
density of argon = .. ‘*L"é .......... g dm™

ResultsPlus

examiner comment

This candidate has plotted the points but has not drawn a line through
them.

examiner tip

When you are asked to draw a graph, always plot the points and draw
a line.
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Question 6(b)

Candidates generally found this question more straightforward than Q5(b), possibly
because they have seen the reactions of lithium and sodium with water more
frequently than chromatography. There were some excellent responses in terms of
similarities and differences that scored 6 marks. Some candidates just described
similarities so scored fewer marks; others simply wrote about one of the metals,
which did not score any marks. The question asked for similarities and differences in
what is ‘seen’ and the examiners were looking for a slightly more detailed observation
as a difference than just ‘sodium is more reactive than lithium’.

Some candidates did not read the question carefully and just wrote about the
similarities and differences in atomic structure and tried to explain why sodium is
more reactive than lithium. Unfortunately, these responses could not be given any
credit as they did not answer the question.

There were some fairly common incorrect observations and products quoted,
including: ‘lithium catches on fire’; ‘the water goes cloudy’; ‘the water goes blue’ (with
no mention of indicator added); ‘lithium and sodium oxides formed and carbon dioxide
formed’.

*(b) Two elements in group 1 of the periodic table are lithium and sodium.
Very small pieces of lithium and sodium were reacted separately with water.

Describe the similarities and differences in what is seen and in the products of the
reactions.
(6)

Then ottt evrgmoret@at . batdasart igmaed (oken

ResultsPlus

examiner comment

This candidate knows a little about the reactions with water but has not
clearly stated a similarity or a difference between the metals. If they
had written that both metals fizz on water, they would have had a
Level 1 answer.

examiner tip

When you are asked for similarities between substances, make sure
that you mention how they both react in the same way.
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*(b) Two elements in group 1 of the periodic table are lithium and sodium.

Very small pieces of lithium and sodium were reacted separately with water.

Describe the similarities and differences in what is seen and in the products of the
reactions.

examiner comment

This candidate has described one similarity and has written a Level 1
answer.

*(b) Two elements in group 1 of the periodic table are lithium and sodium.
Very small pieces of lithium and sodium were reacted separately with water.

Describe the similarities and differences in what is seen and in the products of the
reactions.

ﬁsnmlm% of the recickionnd (s thot the

looth rea ct.. very. \ckently. ’n/\uj woulal. lo@'(‘f/\
Pizz on -the Suufoce Of thae luotter andl
produrce o gas. Lithuam woudol. prootuce
i . oxicde andd oot wodld produtce
S00UUM. oxIAL . “They o  cuso. both exothermio
reackions: A w/fzmncm beAveon then 1S
that hety proauge dbfferent. colours. Littuium
,oraowceé? an.orange..Colowr WheN. SOOLULL.

% examiner comment

This candidate has described two similarities — they both fizz and both
are on the surface of the water. This is a Level 2 answer. The
difference written here is incorrect.

(6)
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*(b) Two elements in group 1 of the periodic table are lithium and sodium.
Very small pieces of lithium and sodium were reacted separately with water.

Describe the similarities and differences in what is seen and in the products of the
reactions.

lhen. ootin. elements . ane. puk in u |
s both pizz. around, cRaking,bubbles. M
% locth oct uoent\g WA _reacking With
___________ Ao
e wniversal ndicator e added
et b thee watec oo due Zpogpld ColouwsT
uhidn s Shouaa nouve. - changed e
........... PH 4o an alkall~ T
yalso foth. poduce.. h& raen when.
y QACE wHV\ _______________________________ wees L

(6)

Mo wader Hhon lthium dees. and sodius
b expiodes Wikh. o bgger. expoSioNS

N \dhium . doeS. becouse. . (5. furig
dtQUJ/\ C\mu@ .:L (Total for Question 6 = 11 marks)

\A examiner comment

This is an excellent Level 3 answer as the candidate has written a clear
description of similarities and differences in what they can see during
these reactions.

A acks (rore ucienkly

examiner tip

When you are asked to describe similarities and differences, you need
to write about both of them to achieve the highest level.
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Summary

In future, candidates need more practice in answering guestions that involve
describing experiments. Some candidates would benefit from revising atomic structure
and bonding and others need to practise simple calculations. Some candidates would
also benefit from drawing and interpreting graphs.

Based on their performance on this paper, candidates should:

read the question carefully and make sure that they are answering the question
asked and using the information given

learn the links between the electronic configurations and group numbers and
period numbers

revise ionic and covalent bonding
practise the calculations in the specification
practise writing descriptions of carrying out experiments

practise drawing graphs and interpreting them.
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this
link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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