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Introduction

As expected, there was a wide range in the abilities of the candidates but it was good
to see that most questions were at least attempted by the majority of candidates.
There was no evidence of time problems.

Some very good answers were seen in response to the free response questions and
candidates should be encouraged to always to attempt these questions. However, it
was very pleasing to see candidates score full marks on these questions.

Again a significant number of candidates lost marks by not answering the question
that had been asked, eg in Q1(e) many suggested that the mass of crystals should be
lowered and the volume of water increased, despite being told in the question that
this was not permissible.

It was also noticeable that some questions requiring practical experience and
knowledge were often not answered well, eg reasons for low yields in Q2(a)(iii) and
flame test results and tests for ions in Q6(c).

There still seem to be major problems with balancing simple equations, even when
provided with the formulae such as in Q5(b).

This report will provide 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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Question 1(a)

The majority of candidates answered this question correctly.

Question 1(b)

It was pleasing to see that this word equation was very well answered by the majority
of candidates. With ‘ironoxide’ (one word) being allowed and ‘heat’ being ignored,
most candidates scored 2 marks. The most common error was to put only heat or an
equivalent as the product.

Question 1(d)

Many candidates scored 1 mark for mentioning the word ‘temperature’. However,
relatively few scored the second mark; of those who did, most stated that the
temperature would fall or that the water would become colder. Unfortunately, many
candidates described the temperature as rising and some even used the word
‘endothermic’ to describe the change. Very few mentioned a correct change in
appearance, with many describing the mixture as becoming cloudy or fizzing.

Question 1(e)

There were a good number of correct answers to both parts of the question, although
some candidates responded by suggesting that the mass of crystals should be lowered
and the volume of water increased, despite the question clearly stating fixed mass of
solid and volume of water. Some gave imprecise answers such as ‘change the surface
area’ or ‘change the temperature’, and several candidates described what they
thought would happen to the crystals and water, rather than how to increase the
speed of dissolving.
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Question 2(a)(ii)(1)

There were many vague answers to this question, with the most common correct
answer being about the product being washed away, described in various ways. Many
thought the loss in mass was due to the water lost when the product was dried after
being washed. It seemed clear that this was a situation many candidates had not
encountered before, with a noticeable humber of blank responses.

Question 2(a)(ii)(2)

Candidates tended either to be totally correct, which was true of the majority of
cases, or else did not know how to attempt the question. Marks were lost for having
the fraction upside down, not recognising that 133% was not a sensible yield; others

gained only 1 mark as they did not multiply % by 100.

Question 2(b)(i)

The majority of candidates gained the mark, with many of the others not attempting
to calculate the relative formula mass (M;).

Question 2(b)(ii)

This question proved to be very challenging, with only the most able candidates
gaining both marks. Many tried to find the percentage of chlorine rather than of silver
but were able to score 1 mark for multiplying a fraction by 100.

' ~y

By (1} Calculate the relative formula mass of silver chiloride, AgCl.
(relative atomic masses: Cl = 35.5, Ag = 108)
(¥}

.................... VO AARSARA P 082S -D T 03 -S

relative formula mass=_ 1 4% 3 E’ i

(il Calculate the percentage by mass of sliver, Ag, In silver chloride, AgCl.
(relative atomic masses: Cl = 35.5, Ag = 108)

{2)
Ar= 355  Acziok A5 Ssxlyiee— -
_______ (3s- ::;xl) (10X 1) = 143 5. 1435
percentage of silver= 2 =4 R .
) (Total for Question 2 = 8 marks)
'_

‘/\r examiner comment

This candidate used the relative atomic mass (M,) of chlorine rather
than of silver but gained 1 mark for multiplying by 100.
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b} I} Calculate the relative formula mass of sllver chloride, AgCl,
(relative atomic masses: Cl = 35.5, Ag = 108)

mez (I0V0R) + (%389 = MDD
relative formula mass = 'l.""f'-:l E’ .

{ii) Calculate the percentage by mass of silver, Ag, in silver chloride, AgCl.
irelative atamic masses: Cl = 35.5, Ag = 108}

5"
T;"Q; - q_szem X100 "5%%”@5
percentage of silver = 62 ' q %

({Total for Question 2 = 8 marks)

n

2)

‘/N examiner comment

This candidate has written the wrong fraction but gained a mark for
multiplying by 100.

Question 3(b)

Almost 90% gave correct answers.

Question 3(c)

The majority of candidates scored well on this but a significant number had the
properties the wrong way round.

Question 3(d)(i)

About 75% of responses were correct — gloves being the most popular answer, with
screens of some sort also very common, indicating that many had seen the
experiment performed. Several gave safety precautions that were generic and not
specific to this particular experiment, eg putting chairs under benches and standing up
for completing practical work. Others failed to gain a mark because they mentioned
tongs, which were in the photograph and therefore invalid as an answer, or suggested
goggles, which had been given in the stem of the question.

Question 3(d)(ii)

It was disappointing to note that around half the candidates did not score on this
question. Many put (I) instead of aqueous but scored 1 mark for (g).
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Question 3(d)(iii)

From the responses, it would seem that a majority of candidates had seen potassium
reacting with water. However, some did not read, or recognise the importance of, the
word ‘see’ emboldened in the question, and instead named the products of the
reaction. Candidates need to be aware of the significance of the word ‘see’ or
‘observations’ in a question. It was also clear that, in many cases, where candidates
had seen the reaction, the teacher had added some indicator to the water and they
described the colour change of the solution - this was not asked for in this question

and hence did not gain credit.

(liiy Describe what you see when potassium is added to water.
12)
o Coktos e Cegeke, O oo Nyokers
ooan S qkk‘u-uj Ao oD Gk ol
VELLES e kD, X8 Sedbe . O Y
el

-'_:

/\ examiner comment

This answer was awarded 2 marks for a correct description of what you
would observe during this reaction.

Question 3(d)(iv)

Many candidates answered this question well, although some tried to change the
formulae of the reactants and products.
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Question 4(a)

Many candidates scored well on this question with about two thirds scoring full marks.
Others scored a maximum of 2 marks because they failed to mention one of the key

terms of ‘nucleus’ or ‘shells’. However, it would seem that some used the words
‘nucleus’ and ‘shell’ correctly without a clear understanding of what that meant in
terms of positions. One trend that seems to be becoming more prevalent, although

not penalised, was noted here: some candidates referred to all electrons being on the
‘outer shell(s)’. A diagram was sometimes given and was a good way to answer the
question, although it did need to be properly labelled to score fully.

o~

Atoms
4 Most atoms contain electrons, protons and neutrons.

la) Describe the positions of these particles in atoms.

Pwihrg,,

L=

d

AU 2

_________ T+

“/N examiner comment

A 3-mark response.

8
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Atoms
[ 4 Maost atoms contain electrons, protons and neutrens.

{a) Describe the positions of these particles in atoms,
(3

examiner comment

A descriptive answer that was awarded 2 marks but did not gain the
third mark as it has not mentioned nucleus or shells.

Question 4(c)(i)

This was often well answered, but some candidates failed to take notice of the
significance of ‘in terms of electrons’ in the question and gave answers about similar
reactions or properties. Others mentioned the same number of electrons but omitted
to say they were in the outer shell. Some chose to describe the situation in terms of
electrons needed to complete the outer shell and could gain full credit.

{c] Chiorine and bromine are in the same group in the periodic table,

() Explain, in terms of electrons, why these elements are placed in the same

group.
12}

examiner comment

This is an excellent answer worthy of 2 marks, with some extra
information given as well.
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(¢} Chlarine and bromine are in the same group in the perlodic table.

[} Explain, in terms of electrons, why these elements are placed in the same
group.

Becmaﬁ ................ kt@ ____________________ hwa arnou +r:a
e

elecutyrs 1. éiﬁ-

examiner comment

No mention of outer shell and also ‘around the same number of
electrons’ is not precise enough. This response failed to gain any
marks.

{c) Chlorine and bromine are in the same group in the periodic table.

| li} Explain, in terms of electrans, why these elements are placed in the same
[ group.

examiner comment

An alternative but acceptable way of gaining both marks.

10
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Question 4(c)(ii)

In considering the responses to this question, it would seem that the majority of
candidates were not familiar with the appearance of liquid bromine. The ‘liquid” mark
was often scored but very few described the colour correctly. Many seemed to confuse
bromine with bromine water, which they may well have seen or used more frequently.
Others may have been confusing the situation with bromine gas diffusion
experiments. Many described it as ‘a green gas’.

[_ - '\

{li) Describe the appearance of bromine at room temperature and pressure,

f - o ; o
A aome LJr__.iJr“‘ge , tc_@u-_-:t_cub liQuidl

N { ResultsPlus
/\ examiner comment

This is a typical answer worth 1 mark. This candidate correctly
describes bromine as a liquid but does not give a correct colour
description.

Question 4(d)

This question proved extremely challenging. The responses seemed to suggest that
most candidates either were not very familiar with Rutherford’s experiment or did not
understand it. Few achieved more than 1 mark, and usually that was for indicating the
very small size of the nucleus. Most candidates misunderstood the idea behind the
question and gave answers that referred to electrons attracting the positive particles
or gold already having enough positive charges. Other answers often given concerned
the strength of the gold foil or the non-reactivity of gold. Although some knew that
positive charges repel, answers often referred to gold being positive rather than the
nucleus. Many of those who did achieve 1 mark gave an explanation but did not go on
to link this to another point, which could have gained them the second mark.
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(d) An experiment was carrled out to see how large a nucleus Is compared ta the
averall size of an atom,

In the experiment a very large number of positively charged particles are fired at
a thin sheet of gold.
When one of these positively charged particles comes close to the nucleus of a

gald atam it is repelled.

Explain why only about 1 in every 20000 positively charged particles are repelled.
(2)

\reang Ve Sthe L Covlen b3S
Ld—t_ -901.1/& (ol 5&@1&3‘( Lmul(f:;.e

(Total for Question 4 = 10 marks)

examiner comment

This candidate’s response is worth 1 mark for mentioning the very
small nucleus.
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Question 5(a)(i)

About two thirds of candidates were correct, albeit with slight variations on the
spelling of ‘covalent’.

Question 5(a)(ii)
The majority of candidates failed to score the mark available for this question.

Question 5(b)

Almost half the number of candidates failed to gain at least 1 mark, even though the
formulae and active substances involved were given in the equation. The most
common error was trying to balance the equation by producing H,F, and hence also
losing the first mark for not giving the correct formulae.

Question 5(c)

Responses to this question revealed many candidates’ misunderstanding or lack of
factual knowledge in this area, which is often the case for 6-mark questions. Many
stated that methane has a low boiling point because it is a gas, and that methane
doesn’t conduct electricity because it is not a metal, or because it is a gas. Candidates
at this level also find it difficult to differentiate between covalent bonds
(intramolecular forces) and the weak forces between simple molecules (intermolecular
forces). Some seemed to think that carbon and hydrogen retained their elemental
properties when in methane and said that carbon (incorrectly) and hydrogen both had
low boiling points and therefore so would methane, and/or that neither of them would
conduct electricity so nor would methane.
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“ic) Methane is 3 gas at room temperature.
It exists as molecules, CH_.
Methane has a low boiling point.
It does not conduct electricity,

Explain, in terms of the nature of its melecules and the forces between its
melecules, why methane has a low boiling peint and doees not conduct electricity.

{6
& It ooesnt  concltd (s ﬁC&’C{"ﬂf‘m-;]
IR =Tt "R I | S L= TP SR ¢ = = 4=
noc PVe | G €. ein D] 'ES'F\ ..............

etectlons s g@fﬂn‘%- C eSS .o

. tow loomcg __________ @dwi eerce T

e Cfé&ﬂﬁ 1S P g, .. b t:hrf_?
ILLI:E/( ML Eainlan F-c::fc‘ £ ele  ieed

Se.._ e .. 1S E{:L5;7 lfecade !/t')

{Total for Question 5 = 11 marks)

examiner comment

Despite some confusion, this candidate has mentioned weak
intermolecular forces and gained Level 1, 2 marks.
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*c) Methane is a gas at room temperature.
It excists as molecules, CH,,
Methane has a low boiling polnt.
It does not conduct electricity,

Explain, in terms of the nature of its molecules and the forces between its
molecules, why methane has a low boiling point and does nat conduct electricity.
(6

MEXNeNe 1) e Simptk.mplecvlar dvbitonee. Ay

oy weal leondl peXwesn.  (r§ _melecvled
AL NGNS AE 00 o boiliag. . oAk .

betaule it A0eIAt  cenkain. . LNof ged. .
packiClefy  Aher@por annot  (onductt . any
IRIRS RS R

(Total for Question 5 = 11 marks)

examiner comment

A very pleasing answer at this level, which was awarded Level 3, 6
marks.
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*lc] Methane Is a gas at room temperature.
It exists 3s molecules, CH,,
Methane has a low boiling point,
It does not conduct electricity.

Explain, in terms of the nature of its malecules and the forces between its
molecules, why methane has a low boiling peint and does not conduct electricity.
i6)

g on W% e V) N
U D twmed it ;:Lgm atrbom M&mﬁue
Rauhw ?h, w1l a9a) it StruCiuse..
gm:zi N adtow ParticalS+o Mave o, W

W face dxrea O fudd Lo ANON)
for ededncad. wmmm%v& M’Z‘?ﬁé
Methong proddles Carhon dng Md,mg&,
N hoawe. lon nzuim\g and bﬂ;mg
Fonts. an yi‘o M&...gm}a& _________________________________________________________________
Tro forces ke tween A maowiudes have
Changedbecauite upuall do prod,ucﬁ
Jro,ﬁaﬁfhfmgh e Surfoce W,a _ m

Mathan., (avben. . hydrogen.. pratisee
ﬂf‘(t&f OuAr £ Shold . (Total for Question 5 = 11 marks)

examiner comment

This candidate has not given any creditworthy responses and therefore
failed to gain any marks.

Question 6(a)

This question was not answered well despite it being a KS3 idea. Many simply rewrote
the question, stating that magnesium reacts with oxygen. Some candidates also
seemed to confuse the terms ‘atom’ and ‘element’ and loosely used the term
‘mixture’, which was ignored.

16
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Compounds
& Magnesium flares provide a bright light in an emergency.
When the magnesium burns it reacts with axygen to form magnesium oxide.

{a) Explain why magnesium oxide is a compound.
(2]

OGS vea. QxR S 0 ComPound . becouge AE S E-umd

O ikbune. Of  tad . 2h e nid. . ha e forg e B L Ctpontd....

examiner comment

Gained 1 mark for mentioning two elements but ‘react together’ is
simply repeating information from the question. The mention of
‘mixture’ was ignored.

Compounds
6 Magnesium flares provide a bright light In an emergency.
When the magnesium burns it reacts with oxygen to form magnesium oxide.,

(a) Explain why magnesium oxide Is a compound,
{2}

examiner comment

A fairly typical answer not worthy of credit.

Question 6(b)(i)

The majority of responses to this question were correct. The most common mistake
made by candidates involved taking away electrons rather than adding them (2,4
instead of 2,8). A minority of candidates added an extra shell to the diagram for more
electrons.
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{iy Inthe diagram below the arrangement of electrons in an axygen atom (s
given

Craw the arrangement of electrons in the oxide ion,

( 3 [ A
x w r 2
H r . |
4 ,5: .#‘ [ | A |
N S N K
% x -
’ ¥
\ A \ /
oocygen atom cxide jon

./N examiner comment

This candidate failed to gain any marks as the outer shell had 7
electrons instead of 8.

examiner tip

Draw electrons in pairs as they are easier to count, making errors such
as counting one twice or not at all less likely.

Question 6(b)(ii)

This question was well answered. However, the common errors all appeared, such as
electron transfer being described in the wrong direction; the number of electrons
transferred being wrong or not mentioned; and discussion of electrons being shared,
unfortunately even sometimes after a good description of electron transfer.

18
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r — -

lii} Explain, In terms of their electrons, how a magnesium atam, Mg, and
an axygen atom, O, react together to form a magnesium ion, Mg*, and an
oxide ion, O,

L afom (2)
beocoasdo Lo Amognediumi, loSeq . 2 . eleeLron)
ared. ) NG s 2. eleqtrans to

Ox‘ﬁ L el o -

examiner comment

This candidate has given a good answer.

(iiy Explain, in terms of their electrons, how @ magnesium atom, Mg, and
an oxygen atom, O, react together o form a magnesium ion, Mg®, and an
oxide ian, 0.

H«@hesmxﬂ——émﬁ—ﬁ—bwwq—e%ew‘ Oﬁ;@jﬂm neeAs

de_ |t 2 eladyors. HW need4 © ﬁam
2 C’)'{:fjuaﬂ (qweﬁ oF S We;ﬁ & MagirasiiM,
:;;u»émfj an._ .. lonic.. . Yeadpn

T

examiner comment

Wrong direction of electron transfer — this was quite common.

Question 6(c)

Flame tests were often described, although some of the descriptions were very poor,
including putting the substance to be tested in a test tube or beaker. Other candidates
simply stated ‘carry out a flame test on the solid’ or similar, which was not
creditworthy. It needs to be emphasised that the correct sodium flame colour is
yellow. Carbonate and chloride tests were generally very poorly described, if at all.
Many candidates seemed to think that if the salts were mixed, possibly having been
dissolved first, and then filtered, somehow this would differentiate between them.
While it was clear that some had carried out flame tests, many candidates seemed
less familiar with anion tests and seemingly had little understanding of how to carry
them out.

GCSE Chemistry 5CH2F 01

19



#¢) You are given two solid sodium salts, which are unlabelled.

One of the solids is sedium chlaride,
The ather solid is sodium carbonate.

Describe how you could carry out a flame test to show that they are both sodium
salis and describe another test to identify one of the salts completely.

(6}

lile bR Mo solaben (S Sodivw: 10 Eltiﬂ,“\h@) _____________________
S¢ SHUNTIN NN RN VIV S Y I WY G
Aoy hoaaE . oy cdnad e il L Soleen
M Onar st s gresend b Shatel won reod i
O AN |

[Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS

examiner comment

This candidate has given a limited description and has not fully
answered the question. This response was awarded Level 1, 2 marks.

20
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*lc) You are given two solid sodium salts, which are unlabelled.
One of the solids is sedium chloride,
The other solid is sodium carbonate,

Describe how you could carry cut a flame test to show that they are both sodium
salts and describe another test to identify one of the salts completely.

{ Na.cl) ©
 Seodium chloride fin flome kest  wve
.. gmn%t“‘,{f. == W
.............. Sodium . carbonakxe | NoC )lﬁ Home
~kesk be gre en/ €. R —
(Total for Question 6 = 12 marks)
TOTAL FOR PAPER = 60 MARKS

examiner comment

Some thought the two sodium compounds would give different colours.
This response could not be credited with any marks.
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*(c) You are given two solid sodium salts, which are unlabelled.

One of the solids is sodium chioride,
The other solid is sodium carbonate.

Describe how you could carry out a flame test to show that they are both sodium
salts and describe another test to identify one of the salts completely.
()
Fies E__J!H b0 Show tnak they ..ode...both  Sadiaa ..

salts_. o Flame. el could e cerriéel oub. To Srartt

(F it 1S Sodwun, thed. Will. hath ngm 4 form Q.
toloured flamne This  Shauid  be @ greeny -bilug
coloulr Anarner test tofind our the  Salt, Sodiun Cnondd
wold B¢ 4o ase At peid _oand L SuVes _ farore
and._S2e b 0 whire. precipiare.. foims, To. find.
What. Sodia _ carbonate s, ___h:jdgacn_aq_f'_xi;_______________n_uEi______._c__u.uid
be wsed 1F it be boabpied  thiough Limewasd, 204
ok s Present, thA L lime wadel el o &S € a4
=13 Mo WL . [Tatal for Question 6 =12 marks)
TOTAL FOR PAPER = 60 MARKS

examiner comment

Despite giving the wrong colour in the flame test, this is a very good
answer and worth Level 3, 6 marks.

22
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Summary

Based on candidates’ performance on this paper:

. candidates would be advised to gain more practice in the 6-mark-type

questions.

. practical experience should be encouraged as much as possible

. candidates should be given practice in simple equations.

GCSE Chemistry 5CH2F 01

23




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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