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Introduction

This was the fifth C2 Higher Chemistry examination for the GCSE Science specification. As
the examination is now only available in June there was the expected massive increase

in the entry numbers. The paper included a good variety of questions, both in terms of
content and difficulty, and this gave candidates of all abilities the chance to show their
knowledge and understanding of the subject at this level. There were very few blank spaces
and no indication of candidates being short of time. Overall the paper proved to be even
more accessible than in June 2013 with a significant increase in the mean mark. Many
excellent answers were seen and it was again pleasing to see good responses to the free-
response six mark questions, particularly the first one concerning uses of diamond and
graphite with many giving detailed answers fully worthy of Level 3. The second six mark
guestion on the reactivity of the halogens proved much more challenging and only the best
candidates achieved good marks.

As a general point it was noticeable to many examiners that the standard of handwriting
was often poor with some answers hardly legible. It was again very disappointing to see

the difficulty so many candidates have in understanding chemical formulae and balancing
equations. As last year candidates often lost marks for using scientific terms such as
“intermolecular” inappropriately. The use of extra pieces of paper was quite common, in
most cases fully justifiably, but there were also too many instances where only one or two
extra lines were written which candidates could have fitted into the main body of the script.
When candidates do wish to continue an answer on a separate sheet it would be very helpful
to examiners if they indicated this at the end of the original space allocated for the question
by inserting something like “continued on extra page” or “continued on page...”
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Question 1 (a)

As anticipated this opening question on protons, neutrons and electrons provided a good
start for most candidates with over 90% gaining 2 or more marks. The most common error
was in the mass of the electron whilst some others included charges on the relative mass.

1 (a) Atoms contain protons, neutrons and electrons.

Complete the table to show the relative mass and relative charge of each particle
and its position in an atom.

(3)
proton t +1 SIS

neutron 1 O in nucleus

electron Q, -\ SrenNs

<Eh ResultsPlus

Examiner Comments

The relative mass of the electron was the most common
incorrect aspect but this was a surprising incorrect answer.
Also the position of the proton was incorrect but four correct
responses earned 2 marks.

J@ ResultsPlus

Examiner Tip

This is obviously just a matter of factual recall and
should always be a good source of marks.
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Question 1 (c) (i)

Most candidates gave the correct answer of Ca but a few did not follow the instructions and
gave the name rather than the symbol.

Question 1 (c) (ii)

Over a third of candidates gave incorrect answers showing a lack of knowledge of the
connection between groups and the charge on ions. Instead of the correct answer of O it
was common to see K and CI, with Ne also sometimes being given.
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Question 1 (d) (i)

Many candidates seemed generally confused about different types of atoms and the total
number of atoms. There were a wide range of incorrect answers - 3, 9, 10 and 12 all
seemed popular. Some even went into the hundreds, perhaps multiplying rather than
adding, whilst others were obviously working out a value of the relative formula mass.

{d) The formula of aluminium nitrate is AI{NI.’.ZlﬂJ3

(i) State the total number of atoms in the formula AI(NO,),
27
27 f{la #48) | 5

2l + ‘EE = Z|5

ﬁ ResultsPlus

Examiner Comments

This candidate was one of quite a few who tried to work out a
relative formula mass.

(d) The formula of aluminium nitrate is AI(NO,),

() State the total number of atoms in the formula AI(NO,),

ﬁ ResultsPlus

Examiner Comments

Many, as this candidate did, gave the number of different
elements present.
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Question 2 (b)

The majority of candidates gained a mark for stating that at a higher temperature the
particles will have more energy or alternatively move faster. However, only about a third
then gained a second mark by mentioning more frequent collisions or more successful
collisions. Usually they did not gain the second mark because they simply mentioned more
collisions without the key reference to a time factor. Another acceptable idea was a correct
reference to activation energy but these types of answers were not often seen.

{b) Explain why increasing the temperature of a reaction increases the rate of the
reaction,
(2)

T Givex. % F:’a»fwl{s e endemy.. A o all. Ky
- dfag,@ ard @@érmf&’ uﬁafflj wcé‘: fvg'{% erenm

L ddlzione  The  pore. caftiarwu M%ﬁwﬁm@ . X(j:%

ﬁ
ResultsPlus
Examiner Comments
A good response which refers to both the idea of the particles

having more energy and colliding more frequently, and so was
awarded two marks.
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(b) Explain why increasing the temperature of a reaction increases the rate of the
reaction.

(2)
...___k_n_c..c_:cm'.lng..... e, LRVPLXALANE Of O realChon  increnses

L Yok of  Has YO ChHoNn  becosdse ik . rakes the
APArRCALS. AN M X 200K ove  Faster.

ﬁ ResultsPlus

Examiner Comments

The candidate was awarded one mark for stating that the
particles would move faster but there is no reference to more
frequent or more successful collisions.

(b) Explain why increasing the temperature of a reaction increases the rate of the
reaction.

{2]

| .,L,mreasug Lhe. Lemperoture.  @p. o reQQuonrs
LNCIROSES. e vouk. Q(\ res:tcnm PROOULEE LA
0NOWo) the  RUtices. | -OSYEL..

QOWISUNG. - 00FL.... QOLUSSLQFUJ Smo{uxp....mp the
FOxe op 10 0xom

ﬁ ResultsPlus

Examiner Comments

One mark was awarded for the particles moving faster but
'more collisions" was not sufficient for a second mark which

required a reference to "more frequent" or "more successful"
collisions.

8 GCSE Chemistry 5CH2H 01




Question 2 (c) (ii)

Almost half the candidates gave a fully correct answer and others gained a mark for giving
three correct formulae. However it was disappointing to see oxygen gas often being shown
as O, rather than O,. Even more disappointingly, the formula for water was sometimes
incorrect as was the formula of hydrogen peroxide despite it being given in the question.

(i) The decomposition of hydrogen peroxide, H,0,, produces oxygen and water.

31’

Give the balanced equation for this reaction.
(2)

ﬁ ResultsPlus

Examiner Comments

This response gained one mark for all the correct formulae, but
not the second mark, as it was not correctly balanced.
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Question 2 (d)

This question proved very challenging with only just over a third of candidates gaining
any credit for their answers. Most either simply did not appreciate that bond breaking
requires energy and bond formation releases energy or, as was often the case, they made
contradictory statements such as "the energy needed to break the bonds is less than the
energy needed to make the bonds".

Some students failed to make the link between bond making and bond breaking in their
answers, and just gave simple statements such as "in exothermic reactions heat is given
out".

(d) Explain, in terms of the energy involved in the breaking of bonds and in the
making of bonds, why some reactions are exothermic.
(2)

WWhaen. bonda oxt.beng. made Anoa
ceachon and Wweak 1S glven off taan fad( 6

anexohaaviiC  reachOn.

(Total for Question 2 = B marks)

ﬁ ResultsPlus

Examiner Comments

This response gained one mark for a correct reference to bond
making involving heat being given off.
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(d) Explain, in terms of the energy involved in the breaking of bonds and in the
making of bonds, why some reactions are exothermic.

(2)
Sam_ fedackions. . puc... LxoMnedhic f‘Ehj ive o heat). .
_thea 45 o endyy. (eeased ... wihen... New.. \wnds
.ﬂmjamml hanthe enefgy teken . Yo bleak. ..
the ..gld . bmal SO.__mere. mgﬁﬂ 5. gacn....ouk.overall.
. O e, _exothepn¢.

(Total for Question 2 = 8 marks)

Examiner Comments

% ResultsPlus

This answer was worth both marks.

(d) Explain, in terms of the energy involved in the breaking of bonds and in the
making of bonds, why some reactions are exothermic.

(2)

Huxts becn.usa. matw ey G Nesa

(Total for Question 2 = 8 marks)

% ResultsPlus

Examiner Comments

Unfortunately incorrect responses similar to this, in which the
ideas were completely mixed up, were quite common.
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Question 3 (b) (i)

The concept of delocalised electrons was quite common but a considerable numbers of
candidates failed to mention cations or positive ions when answering this question. Some
candidates thought metals contained positive and negative ions. Others mentioned protons
instead of positive ions. Many candidates described the arrangement of particles in a metal
and went on to describe how the arrangement explained the physical properties of a metal,
but without mentioning that the particles are positive ions.

(b) (i) Describe the structure of metals in terms of the particles present in their
structures,
(2)

Coihinendils thew ort. proens. Binida o Secreounded
e o Sea o docolised deckrons a DD, »-2:

ﬁ ResultsPlus

Examiner Comments

This candidate gained one mark for a correct reference to
delocalised electrons but, like many others, wrote protons
rather than cations/positive ions.

(b) (i) Describe the structure of metals in terms of the particles present in their
structures.
(2)

_oudals ose Al @p of posidl 005 Sarounded b o
........... oo of . Aeloconised GeCRONS

ﬁ ResultsPlus

Examiner Comments

This is the type of answer which earned two marks.

12 GCSE Chemistry 5CH2H 01




Question 3 (b) (ii)

Most students were able to identify electrons as being involved in metals conducting
electricity. Many were also able to explain that this was because the electrons were free to
move and so gained both marks. However a proportion of candidates referred to "charged
particles" instead of electrons.

Others confused the conductivity of metals with that of ionic substances with references
made to ions or that the metal had to be molten to conduct.

(i) Explain how metals conduct electricity.
(2)

gea&mundmmm{mwﬂg ...... oLeumenb e, coad, o

ﬁ ResultsPlus

Examiner Comments

This gained one mark for correctly identifying the involvement
of electrons, but unfortunately did not mention the idea of them
moving so did not gain the second mark.

(ii) Explain how metals conduct electricity.

(2)

Thet s SPate belimgan the proimly el Lans Gy the eheling
b g b the gotr they M St ) mee they tondueh Uertiu

ﬁ ResultsPlus

Examiner Comments

An example of a response indicating that electrons are free to
move and so worth both marks.
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Question 3 (c) (i)

The reaction between sodium and water was very well described by most candidates
indicating the value of teacher demonstrations, however some candidates did not
appreciate that the question was asking for things that can be seen during the reaction.
Comments on the reactivity of sodium or explaining its reactivity in terms of electron
arrangement are not required. Candidates should realise that "fizzing" and "bubbling" are
really the same observation and that "hydrogen is given off" is not an observation. A few
candidates included observations made after adding universal indicator, which were not
credited.
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Question 3 (c) (ii)

About 30% of candidates produced a fully correct balanced equation. Most commonly
candidates scored just one mark for the formulae on the left hand side of the equation,
which was meant to be a straightforward mark. Given that the products were also named in
the question, it was very disappointing that so few candidates were able to score the second
mark. H for hydrogen was common as was sodium hydroxide being given as Na(OH),

It was also very surprising to see the introduction of substances not mentioned in the
question.

(i) Write the balanced equation for the reaction of sodium with water to form

sodium hydroxide and hydrogen.
{3)

Mo H, Q> NeaOH 4 H,

(Total for Question 3 = 10 marks)

ﬁ ResultsPlus

Examiner Comments

This candidate was awarded two marks as the symbols and
formulae are correct on both sides of the equation but the
equation has not been balanced.

(i) Write the balanced equation for the reaction of sodium with water to form
sodium hydroxide and hydrogen.
(3)

W, +Dho — TN (oH) + H,

&

(Total for Question 3 = 10 marks)

ﬁ ResultsPlus
Examiner Comments
Although it should obviously not be encouraged the use of

brackets around OH was not penalised. Candidates who wrote
NaHO were treated in a similar way.

GCSE Chemistry 5CH2H 01

15



16

Question 4 (b)

The question told the candidates that the compound was ionic so if they mentioned
molecular, intermolecular or covalent in their explanations they did not score any marks.
Many identified "strong bonds" which gained a mark, but then followed this by referring to
high temperature being needed to melt the compound or that the bonds would be hard to
break, instead of the required reference to a lot of energy being required.

(b) Barium chloride is an ionic compound and has a high melting point.

Explain why barium chloride has a high melting point.
(2)

f)awtum LCn\euids.. Nas. o e C\"\ .i-mt:.w:.q. . POLut . ..;]ti.c‘.cm‘g.....-.'.t. S
__*Fcu_'.!:n.d:;:._ BTV O ....’rc:ﬂﬁthe_z - bu A o Lo aTC N T Y, £ SN D W .L.C#Jcﬁli.g... B

ResultsPlus

Examiner Comments

This was awarded one mark for the mention of strong bonds.
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(b} Barium chloride is an ionic compound and has a high melting point.

Explain why barium chloride has a high melting point.
(2}

Boviwm. chdoviele.. had. o .. W ........mu.h.“atﬁ......p..a;.‘m.. Lhreound..
AbAD. it SUb ST, AL L. Maak. k. ...

JMH? bonelo. Witk e e Lo .. LUrbAYeY... Q. braghly,
Mac_f/ma_& __________ lathict.... S

ﬁ ResultsPlus

Examiner Comments

This was worth two marks for referring to strong bonds and a
lot of energy needed to break them.

(b) Barium chloride is an ionic compound and has a high melting point.

Explain why barium chloride has a high melting point.
(2)

hoxoum Mm o Righ oo £ mtwm

b.aﬂu.,am-tha

)4 reguuired

ﬁ ResultsP

Examiner Comments

This is an example of a very good answer giving a full
explanation of the high melting point of an ionic compound.
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Question 4 (c) (i)

It was disappointing to find that there was an almost exactly even split between correct and
incorrect answers.

Some candidates, unfortunately, simply answered "white" and so did not gain the mark
because they did not add precipitate or solid. It appeared that others simply guessed or
got confused with other tests and so there were wide ranging suggestions including yellow
precipitate, orange solid, brown liquid/precipitate.

(c} Barium chloride solution is used to test for the presence of sulfate ions in a
solution.

When sulfate ions are present, insoluble barium sulfate is formed.

(i) Describe the appearance of barium sulfate.
(1)

LA ececiapibo

ﬁ ResultsPlus

Examiner Comments

No mention of white so no mark awarded.
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Question 4 (c) (ii)

It is very disappointing to report that only about a quarter of candidates gained any
credit here, especially given that they already had the left hand side of the equation.
Most incorrect answers seemed to include K.Cl,.

(i) Complete the balanced equation for the reaction between barium chloride
and potassium sulfate,
(2)
Bacl,+Ks0,— ... BaS04 + KCI .
<d\ P
Resultslus
Examiner Comments
This was worth one mark for correct formulae but it had not
been balanced.
(i) Complete the balanced equation for the reaction between barium chloride
and potassium sulfate.
(2)

BaCl, +K,S0, - ....... 61,60;_* ""'I"';L Cla

ﬁ ResultsPlus

Examiner Comments

Answers like this were the most common of all.

GCSE Chemistry 5CH2H 01 19



Question 4 (d) (ii)

There were some very good answers describing how to prepare a sample of lead carbonate
with many scoring full marks.

However others failed to say that the two salt solutions should be mixed/reacted and
others gave an incorrect sequence of steps.

It was quite common for candidates to suggest the use of heat or the addition of another
reagent, usually an acid.

The use of a separating funnel was sometimes given as a method of separation with
fractional distillation also being suggested.

(i) Lead carbonate is an insoluble salt.
Describe how a pure, dry sample of solid lead carbonate can be obtained from
sodium carbonate solution and lead nitrate solution. .
S0 cadonole Sduhoh 004 1ead nivate SOlukion ore texed
’ﬂ@q"m Teen, we iSolvde. ot fooned "8 Girered Yo
Wmgve e \end Cthibonate . The lead cackonate .
S, washed with Aishied wor (omake swe that no

mxmmmmmm&‘mn

(Total for Question 4 = 10 marks)

ﬁ ResultsPlus

Examiner Comments

A response worth all three marks.
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Question 5 (a) (i)

The majority of candidates scored both marks. Those who gained only one mark had usually

incorrectly calculated the number of neutrons for both isotopes.

5

{a) Chlorine has an atomic number of 17,
Chlorine-35 and chlorine-37 are two isotopes of chlorine.
(i) Complete the table to show the numbers of protons, neutrons and electrons
in each of the isotopes.
(2)
number of protons \q- 1?
number of neutrons W2 10\
number of electrons \'q.' \ #—
ﬁ ResultsPlus
Examiner Comments
One mark for correctly giving the numbers of protons and
electrons but the neutrons were incorrect.
Chlorine-35 and chlorine-37 are two isotopes of chlorine.
(iy Complete the table to show the numbers of protons, neutrons and electrons
in each of the isotopes.
(2)

number of protons 8. 84 §. ﬁl
number of neutrons g, ‘5 b 5 €3
number of electrons | F | F

ResultsPlus

Examiner Comments

One of the more unusual incorrect responses seen.

GCSE Chemistry 5CH2H 01

21



22

Question 5 (a) (ii)

This proved to be a challenging question. Many scored one mark but only the strongest
candidates scored both marks. The idea of RAM as an average mass was appreciated by
many candidates, but there was a substantial minority who tried to explain the non-integer
value with half a neutron. Many candidates made non-specific comments about abundances
of isotopes but failed to say that CI-35 was the most abundant. Others incorrectly stated
that 35.5 was half way between 35 and 37 or that it should be 36, but 36 doesn’t exist and
so it's given as 35.5!

Some of the best candidates were able to use a calculation method to work out how to get
35.5 as the mean value.

{ii) A normal sample of chlorine contains only chlorine-35 and chlorine-37 atoms.

Explain why the relative atomic mass of chlorine is 35.5

Sfconse Moie 3. 0. - an Mq‘cﬂ&mufutﬁ __________
oW lich _mans e Mlq”ue OJ'BM-:. wass eandd ke demru‘o

ﬁ ResultsPlus

Examiner Comments

This was worth one mark for indicating there is more CI-35 but
there is no mention of average.
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(i) A normal sample of chlorine contains only chlorine-35 and chlorine-37 atoms.

Explain why the relative atomic mass of chlorine is 35.5
(2)

Dovus (£ cofeiens, SO0y & CHDUM-S i it
1 NGO - 37 afoms 30 Yy dowy 3k 3= tes
. So te Rilo€ie  ofopic yregs @ ol 1S 35S

Examiner Comments

% ResultsPlus

This answer is worth both marks by correctly using a calculation
type approach.

(i) A normal sample of chlorine contains only chlorine-35 and chlorine-37 atoms.

Explain why the relative atomic mass of chlorine is 35.5
(2)

e T DTSN of CAAODL. 0OV 2k 235 WAL
m€72§/fm»3?§awAM}awCMcaMwe%
lelotie atomic pass. by (35570 +(39x25)=3,55

355021002355 WACK S sk ataomi keSS,

Examiner Comments

% ResultsPlus

Another calculation method worth both marks.
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Question 5 (b)

The majority of candidates gave fully correct electron structures. Those who did not often
gave the incorrect number of atoms (despite having been given the chemical formula),
had the atoms linked in a row, or drew ionic structures. A few candidates made careless

errors such as missing out an electron in one of the shared pairs and subsequently forfeited
both marks.

(b) Tetrachloromethane is a simple molecular, covalent compound.
The formula of its molecule is CCl,.

There are four electrons in the outer shell of a carbon atom.
There are seven electrons in the outer shell of a chlorine atom,

Draw a dot and cross diagram to show the bonding in a molecule of
tetrachloromethane, CCl,.

Show outer shell electrons only.
(2)

ﬁ ResultsPlus

Examiner Comments

This answer was worth one mark for correctly showing four
pairs of electrons being shared despite there being no symbols
given.
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(b} Tetrachloromethane is a simple molecular, covalent compound.

There are seven electrons in the outer shell of a chlorine atom.

The formula of its molecule is CCl,, @)
There are four electrons in the outer shell of a carbon atom. ’@'

Draw a dot and cross diagram to show the bonding in a molecule of
tetrachloromethane, CCl,.

Show outer shell electrons only. \ Ca,—bb"‘
Y e

e

(2}

ﬁ ResultsPlus

Examiner Comments

A fully correct answer worth both marks.

GCSE Chemistry 5CH2H 01
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s A

(b) Tetrachloromethane Is a simple molecular, covalent compound.

The formula of its molecule is CCl,.

-
There are four electrons in the outer shell of a carbon atom. / 5;3
There are seven electrons in the outer shell of a chlnrinf atom.
C

Draw a dot and cross diagram to show the bonding in a molecule of
tetrachloromethane, CCl,.

Show outer shell electrons only.

(2)

ﬁ ResultsPlus

Examiner Comments

Answers like this were quite common despite the correct

no marks.

formula having been given in the question. It obviously gained
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Question 5 (c)

It was very pleasing to see so many good answers to this question with about three
guarters of candidates gaining a Level 2 or 3. However some had not read the question
carefully which asked for a comparison of a use for diamond and a use for graphite with
relevant explanations in terms of the bonding and structure, and so credit was only given
for one use or property of each.

Candidates had a very good idea of the uses and properties of graphite and the linked
explanations. They were less strong on those of diamond, with many just restating that
diamond has strong bonds, which they had been told in the question and so did not attract
credit. Others did not link their good explanations to a property or use, so limiting the mark
they gained.

Some suggested a use of graphite as kitchen work surfaces or as a building material,
suggesting they were thinking of granite.

Significant numbers incorrectly used the term intermolecular forces/bonds in their
descriptions of diamond and graphite.

GCSE Chemistry 5CH2H 01
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*c} The diagrams show the arrangements of carbon atoms in diamond and in
graphite.

® = carbon atom
strong bonds

s

diamond m

graphite
Compare a use of diamond with a use of graphite, explaining each use in terms of

the bonding and structure. In your answer you should use information from the
diagrams,

| (6)
A B Oy  ©F Sro».phw.te. S pencuﬁ,
J’-'ZB oLl Lus ek altroackive. focer. e

| mp}wte frog
O Dxmm

ﬁ ResultsPlus

Examiner Comments

The candidate has given a use of both graphite and diamond
with some relevant explanation. However it is not worth Level 3
as there are not three relevant explanation points (no credit was
given for the mention of strong bonds as this information was
given in the question). Level 2 and 4 marks.
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*c} The diagrams show the arrangements of carbon atoms in diamond and in
graphite,

@ = carbon atom
strong bonds

EE

diamond m

graphite

strong bonds

Compare a use of diamond with a use of graphite, explaining each use in terms of
the bonding and structure. In your answer you should use information from the
diagrams.

(6)
Ban damesd et o DS MR G ... s CT ST RV SN T, S
Skoussss.... Wiosnend s mede... o o HhOia0ds 0F .. Cockonr...aboms....00d. ...

‘Hn&uanj e SRR S 0B VIR AL M SEROS.. Ky e

And....deed ook teadek | elackntity.... ﬂumaﬂmqrm L B L IV St

kools. o ik nlais.x\at:mn.\u%s'hjrmd-h,sw,dml

T SO 'SR V175 S, €2 X-LIS L S SO V=T PSRN - SUN COor T S Y S Y1~

ke olse. . SRR =" 1 S CE T Y S C—rn?“‘-‘d o

Yeon o Deomend o onf e SNl e.f-mtratej BN SN o PR SN - 7Y N

shele calised tleckomn ... HOM ... ROk .. SoC80n D AT PO ST Y. S = - S
Move . bebvesa . lawecs... e nd s rondck ....,ﬂ-Lﬁ.g.tr.{e.-.'.l:s;.......,.C,'..T.‘Ef! ke 05

T T T T SO T DO CNDOOE SN 2 N UMY v T . SO S SR - U X1 . coC ST U & ¥

Ok esch efur  casty |, ond t

B olso vied ke meve  elackroday  as

& een Condwet  elacericley - (Total for Question 5 = 12 marks)

ResultsPlus

Examiner Comments

This response was one of the many which were worthy of Level
3 and 6 marks.
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*(c) The diagrams show the arrangements of carbon atoms in diamond and in
graphite.

@® = carbon atom

strong bonds

strong bonds M

diamond m

graphite
Compare a use of diamond with a use of graphite, explaining each use in terms of
the bonding and structure. In your answer you should use information from the
diagrams.
(6)

Lo Clca-m& ekea}n% Lsu‘\.}u.j-m d—@n‘.umm Bk

MJQ& . Seng....

Examiner Comments

This response contains a correct property of graphite (and
diamond) but there are no relevant explanation points so it was
awarded Level 1 and 2 marks.
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Question 6 (a)

Candidates found this empirical formula calculation challenging and so it proved to be a
good discriminator with about a third gaining full marks.

A significant number of students confused the empirical formula calculation with relative
atomic mass type calculations. Some students were able to correctly calculate the simplest
whole number ratio but then mixed up the numbers with the elements so gave the incorrect
formula Fe,Cl. Another common error was to divide the mass by the wrong relative atomic
mass e.g. 2.8/35.5

6 (a) A compound of iron and chlorine was formed by reacting 2.80 g of iron with
3.55 g of chlorine.

Calculate the empirical formula of the compound,

{relative atomic masses: Cl = 35,5, Fe = 56.0)
3)

0O

empirical formula .. 20 ’ SC\{

ﬁ ResultsPlus

Examiner Comments

Quite a number of candidates seemed to confuse empirical
formula with a relative atomic mass type calculation.
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6 (a) A compound of iron and chlorine was formed by reacting 2.80 g of iron with
3.55 g of chlorine.

Calculate the empirical formula of the compound.
{relative atomic masses: Cl| = 35.5, Fe = 56.0)

MY

'""f};{f]_Q___Q_.ofﬁ,ﬁ._[é'é;ﬁfffﬁ}{fﬁﬁéﬁ:fﬁfa_..____ .00

ﬁ ResultsPlus

Examiner Comments

Significant numbers started the question well but then could not
give a correct empirical formula. This was awarded 2 marks.
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(a) A compound of iron and chlorine was formed by reacting 2.80 g of iron with
3.55 g of chlorine.

Calculate the empirical formula of the compound.
[relative atomic masses: Cl = 35.5, Fe = 56.0)

(3)

S YeaCl

empirical formula il:ﬁ-z(:l

ﬁ ResultsPlus

Examiner Comments

Some used the numbers "upside down" as in this example but
were still credited with two marks.
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6 (a) Acompound of iron and chlorine was formed by reacting 2.80 g of iron with
3.55 g of chlorine.

Calculate the empirical formula of the compound
(relative atomic masses: Cl = 35.5, Fe = 56.0)

(3}
Pew D& QA= 5SS

o %

N N

empirical formula .1 Y2

ﬁ ResultsPlus

Examiner Comments

In this example the candidate performs the first two steps
correctly but does not give a final empirical formula.
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(b) Sodium reacts with chlorine to form sodium chloride.
2Na + Cl, - 2NaCl

Calculate the maximum mass of sodium chloride that could be formed by
reacting 9.20 g of sodium with éxcess chlorine.
(relative atomic masses: Na = 23.0, Cl = 35.5)

286 + (| —P zZNall @
(23D +(359) = y(zz¥25.5)

R e e T RS K G 34

BN

q.2

mass of sodium chloride [6'3-5 ......... g

ﬁ ResultsPlus

Examiner Comments

This candidate has made just one error when they incorrectly
calculated 2(23+35.5) to give 81.5 instead of 117. It was
awarded two marks.

GCSE Chemistry 5CH2H 01

35



Question 6 (c)

This question caused a great deal of confusion and many examiners wondered whether
candidates had actually seen, or better still carried out the relevant practical work. Some
did include descriptions of the halogens but in their pure elemental form - this is not what is
seen when this is carried out using halogen and halide solutions.

Some candidates were correctly able to state the order of reactivity of the halogens, but
then went on to try to describe experiments in which reaction rates were to be measured.

Good numbers were able to suggest a suitable method of reacting correct combinations of
the given solutions, and also a correct explanation or order of reactivity to achieve Level
2. However it was disappointing to see the number who did not know the correct order of
reactivity.

Word equations were often helpful in answers as were tables of showing results of
experiments. There was the usual confusion about the use of —ide and -ine e.g. "potassium
bromine is formed". Those who attempted formulae equations very often gave incorrect
formulae such as KCI2 and monatomic halogens. A reversal of the order of reactivity was
also fairly often given.
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*(c) Chlorine_bromine and i_ogi_r_\g are in group 7 of the periodic table.

The order of reactivity of these three elements can be shown by carrying out
displacement experiments.

You are provided with
potassium bromide solution
potassium chloride solution
potassium iodide solution
bromine solution
chlorine solution
iodine solution

Describe how these solutions could be used to carry out experiments to show

the order of reactivity of bromine, chlorine and iodine, explaining how the results
would show the © ctivity.

You may use equations if you wish,

(6)

ResultsPlus

Examiner Comments

This is an example where quite a lot has been written but
unfortunately nothing of credit.
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*) Chlorine, bmrm"na and iodlne are in group 7 of the periodic table.
o

Theordaofmcﬂﬂtgofthesethreeelemtscanbeshwnbycanﬂngout
displacement experiments. S

You are provided with
"k potassium bromide solution
* potassium chloride solution
¥ potassium iodide solution
9 bromine solution
3 chiorine solution
| iodine solution

Describe how these saluﬂﬁns could be used to carry out experiments to show
the order of reactivity of bromine, chlorine and iodine, explaining how the tesults
would show the order of reactivity.
You may use equations if you wish.
(6)
2.4 Dugplacement 1ea Gas, (e Mo 1o die e bitans |
Ay ads a Qs reatbve SULSEale om the compousd i ... |
gragp 7, tAGBBLAn the halogens WK are drdecadin
maz@fm_gamafég@!(m_m@e.mfmmarwymﬁ_
m_..m._gzmx,a)_.memae.e,mafme_._a‘:_,:ze.ma(ﬁ..zgmz@._._.___,_.
Lol owed by blomine and ten chlaune 4/ (he Lealt readize
Lrem (R tnsee. A Auplacomend 1ea Lt (a0 be.candd.

éma ﬁmm bromdy ﬂm’ Mmmmﬁmm fom |

M.m_ﬁéﬁ.rﬁé,&ﬁ;ﬁ.M-J[MM..hﬁﬂm.....,Wﬂﬁm.é,.._..........,,-_._,
1eqchan. can hagpen bestiees Potamium. chonde dog ...
Ha blenene. LOluhan L0 Lo Poraictium Ko 4.
(hlonAs..S0. 280 bo.romiie dulace/ He. Chforne. 20 Adu...
ﬂuu‘ bfamm & me Ké’Mﬁé’ﬁM dzmmw M

38 GCSE Chemistry 5CH2H 01



e -
Y oy e Ak LA

- ﬁf a /xf’m é{ axzfy AL, ffa&’aﬁ/ /Zxaféi ......
/.5 :2/{ @é’n LAL bt ful 260 e K réackig,............

(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS

ﬁ ResultsPlus

Examiner Comments

The addition of a halogen solution to a halide solution has been
made (even though with incorrect results) but there is a wrong
order of reactivity. It was awarded Level 1.
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*¢) Chlorine, bromine and lodine are in group 7 of the periodic table.

The order of reactivity of these three elements can be shown by carrying out
displacement experiments.

You are provided with
potassium bromide solution
potassium chloride solution
potassium iodide solution
bromine solution
chlorine solution
iodine solution

Describe how these solutions could be used to carry out experiments to show
the order of reactivity of bromine, chlorine and iodine, explaining how the results
wou the order of reactivity.

You may use equations if you wish.

(6)
1L p.ﬁ'}'mw.n bromide §aludron wah. I&a.d:.n.i odh

PR Tkl LSoluo o 22K B —;J.K.C.\‘xﬁf

...ﬁmmm (,sxu Mp\&mmul ma.msn) Th.u: M. bu.mm
AN LE el (eac vt thon oremans , 0.3 u\.L.cm
1§ hﬁ}mﬁm,};mm}hmmmjm_ﬂnmw,
1 porosaumm brmide ssludion was feackad mbh
1o dine. Selwmen, Than bremane woshd  SHL feman
Ak s raaswn s beeanea lv.jh.u Fhan 1odune
anthe. zf.fo-c-tl'ﬁtg e 5o e hange woukd oCw;
EBe . Vo =2 kB, L L poremuem Lodude. |
jnu\hhnmanmwmd,m¥h;h.Lm;sb.uh.m,
2K+ Cly 22k i+ Vg o LM aune woutd mplacl
lo.dane. as.. 1t s et h.:ﬂ\\.ui'kmnmd.;m
ancYhe readhinky efoa. 1f poramuim bremude (bl
on_feods wath bronune Solubion na reockd whl
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\mep.m, becanne (X5 the same. S0 danplacam.
feu.cbtm otbn. Dus. pmu.mw only. hoppers 1}
H\.o LS h“ﬁln 1n{hei@mcﬁvﬁj}umq o

W N nh-r@\j cdha.,r\-g,U

(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS

Examiner Comments

This is an excellent response with correct descriptions of
suitable experiments with correct explanations and balanced
equations. It was given Level 3 and 6 marks.
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*(c)} Chlorine, bromine and iodine are in group 7 of the periodic table.

The order of reactivity of these three elements can be shown by carrying out
displacement experiments. '

You are provided with L
potassium bromide solution i
potassium chloride solution
potassium iodide solution I
bromine solution _
chlorine solution )
iodine solution E

Describe how these solutions could be used to carry out experiments to show
the order of reactivity of bromine, chlorine and iodine, explaining how the results
would show the order of reactivity.
You may use equations if you wish,
(6)

F:fﬂdq S SRSl pekessum | CHlocda selveen. g R

080 bromime, | Selubien..... 89, pkedten Shlerbh. SOSN8 Aokl
bk plece . dmfary

puﬁ«ddwdrgaokthn;n.nmtn»u-

e plece Ntxin&mumpmsmhmw#&ﬁ&mgltm

O enries. . selekion... YO pekassiom.. bremie. debokien . 6. | iaplecemant | mackion

il bakee  place | end e aedd  va legk wibh gskearie  enbecithe... and. ks,

Howeer g we  edd odie  sddsien . Yo ke . lecemnibb.. AsheEio. . AR ..

cparkinn i b plece o Foally  we  omdd gk petmsnien. . edik.. Seldie.

g w08 Meree L sebeinn b, RSO, ot b dipla et |

LRGN il R PG 00E R il e lept | € pobmssiom | chlerds

L SO U 0 T SOOI S ST S T YT S L NONON - O 2 v I B

Do il samenk . rncbien ol bk plaer end sl et oS

} promide . Te )
PekEssan . —— ood odie (VI YT SN (2. L0 VS SR St - e

bmeict..... 008 jedirt SR T LR T 4SO TR N T L e e

K Eness, tM;vaM—*p‘WﬂrN R FE S Y0 N -T-C SR & VA S

ik Sugyeaks L Cle  tecond . ;mest.. . canckt  ef. 1. Thas...

-

e
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oloments.  lodee  does | ack  disslace  bebmig  or  chloeie L oard 3 e
fgort o divplacad by Qe et bk KHempere | SSRNE.LS

L SN V- RN -V oF 1 SOY = L= NN = o TSR 1 - o 1

(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS

ﬁ ResultsPlus

Examiner Comments

Suitable experiments have been suggested and correct
explanations and order of reactivity given. However it was
limited to Level 2 and 4 marks as there was no mention of
correct observations or balanced equations.
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Paper Summary

On the basis of their performance on the current examination candidates are offered
the following advice to improve their performance:

e memorise or learn how to work out the formulae of compounds - this is a vital aspect of
chemistry.

e practise writing balanced chemical equations.

e practise calculations - particularly those involving empirical formula and reacting
masses. Presentation of calculations is important: a logical step by step approach is best
and do not be afraid to use words as well as numbers to explain your work.

e carry out as much practical work as time allows in addition to what is required by the
controlled assessment tasks.
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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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