edexcel

Examiners’ Report
June 2016

GCSE Chemistry 5CH3F 01

ALWAYS LEARNING PEARSON



2

Edexcel and BTEC Qualifications

Edexcel and BTEC qualifications come from Pearson, the UK'’s largest awarding body. We
provide a wide range of qualifications including academic, vocational, occupational and
specific programmes for employers. For further information visit our qualifications websites
at www.edexcel.com or www.btec.co.uk.

Alternatively, you can get in touch with us using the details on our contact us page at

www.edexcel.com/contactus.

Giving you insight to inform next steps

ResultsPlus is Pearson’s free online service giving instant and detailed analysis of your
students’ exam results.

e See students’ scores for every exam question.

e Understand how your students’ performance compares with class and national averages.

o Identify potential topics, skills and types of question where students may need to
develop their learning further.

For more information on ResultsPlus, or to log in, visit www.edexcel.com/resultsplus.
Your exams officer will be able to set up your ResultsPlus account in minutes via Edexcel Online.

Pearson: helping people progress, everywhere

Pearson aspires to be the world’s leading learning company. Our aim is to help everyone
progress in their lives through education. We believe in every kind of learning, for all kinds
of people, wherever they are in the world. We've been involved in education for over 150
years, and by working across 70 countries, in 100 languages, we have built an international
reputation for our commitment to high standards and raising achievement through
innovation in education. Find out more about how we can help you and your students at:
WWW.pearson.com/uk.

June 2016
Publications Code 5CH3F_01_1606_ER

All the material in this publication is copyright
© Pearson Education Ltd 2016

GCSE Chemistry 5CH3F 01



Introduction

The paper contained a range of questions with a mixture of question styles and varying
levels of demand, ranging from some designed to be accessible for the weaker students,
to others meant to be challenging for the stronger ones. There were opportunities for
candidates to show their knowledge and experience of a wide range of the course including
practical work they have carried out as part of their study.

In general, in relevant questions on the paper, the stronger candidates could:

e assimilate and use information given in the question

e show knowledge of hard and soft water

e construct a word equation

e write a simple balanced equation from given information

e show understanding of salt preparation techniques

e show knowledge and understanding of tests for ions

e show knowledge of industrial processes and the uses and applications of the products
e demonstrate knowledge of alkanes and alkenes.

In comparison, other candidates were less effective in these aspects, and they also
sometimes gave answers that either did not use the information which had been given in the
guestion to assist them, or gave answers which were not directly relevant to the question.
However, it was pleasing to see some very good responses to the free-response six mark
questions, with some good knowledge of organic chemistry evident in the second one.

This report gives examples of typical responses to the questions and some comments
on them.
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Question 1 (a)
1 Water from reservoirs is treated and tested before it is supplied to our homes.

(a) Give a reason why water is tested before it is supplied to our homes.

ﬁ ResultsPlus

Examiner Comments

Reference to ensuring the water is clean was not sufficient on its own
but here the candidate also refers to it being safe to drink which was an
acceptable answer. Any references to hardness of water were ignored.

Question 1 (b) (i)
(b) Water taken from reservoirs can be hard or soft.
You are given samples of hard water and soft water.

(i) Explain how you could show which sample was hard water and which sample
was soft water.

Use the words from the box in your answer.

lather squm sodp

(3)

SHacd vk S f harder oo
Crtaxe g \a¥\ner 2o predUes

Nl gtha
camodntof  Soap . and. does ot
o@momcg, any CStume

Examiner Comments

This candidate shows a good knowledge in stating that hard water forms a
scum with soap but soft water does not. The candidate also gives information
about the relative difficulty of forming a lather with soap. This was a very
good answer and scored 3 marks.
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(b) Water taken from reservoirs can be hard or soft.
You are given samples of hard water and soft water.

(i) Explain how you could show which sample was hard water and which sample
was soft water.

Use the words from the box in your answer.

lather scum soap

(3)

....... Hord  ioder. Aces mek. ecsiou formna Aather Wik

e,. H us

Examiner Comments

Good information for hard water is given but unfortunately no
information about soft water so only worth 2 marks.

Question 1 (b) (iii)
(iii) Hardness in water can be either temporary or permanent.

Describe a test to show whether the hardness in a sample of water is
temporary or permanent.
(2)

You cowd bol the water and then af xb
_____ Aodhered.  after bowng. At nowld.  be  temporar
bhard__waker, AF At . ddoesat form Q. datner’

oandl fomns. Scum At Wl e permenonk .
....... houwd  nOker

wExaminer Comments

There were alternative ways of scoring 2 marks and this is a
good example referring to the effect of soap on the boiled water.
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(i) Hardness in water can be either temporary or permanent.

Describe a test to show whether the hardness in a sample of water is
temporary or permanent.

ResultsPlus

Examiner Comments

This was a common answer worth only 1 mark as it does not
give any suitable observation which could be made after boiling.
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Question 2 (a) (i)

This proved to be more difficult than had been expected. It was common for candidates to
heat or even melt the crystals before adding them to water and many, sometimes having
made a solution, or just starting with a solution, then proceeded to explain how to get
crystals from the solution.

Solutions and tests for ions

2 (a) (i) Describe how you would make a solution of sodium chloride from
sodium chloride crystals and distilled water.

ok bhe  Crgvals WP and o them

Examiner Comments

There is no need to heat the crystals but 1 mark was awarded
for mixing them in with the water.

Question 2 (a) (ii)
(i) A test for chloride ions is carried out on the sodium chloride solution.

P, Q, R and S are involved in tests for ions.
P add silver nitrate solution to the solution
Q a white precipitate forms
R add sodium hydroxide solution to the solution
S add dilute nitric acid to the solution

Only three of these form part of the test for chloride ions.

Identify the three and place them in the order they occur in the test.
(2)

A

lus OQ ResultsPlus

Examiner Comments . .
Examiner Tip

As here, it was common for the use _
of sodium hydroxide to be suggested. Learn the tests for the ions.
However 1 mark was gained for P and S.
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Question 2 (c)
This was poorly answered in the main with incorrect answers such as carbon and limestone
often seen.

(c) Two tests are carried out on a solid.

* In aflame test, a yellow flame is seen.
¢ When some dilute hydrochloric acid is added to the solid, a gas is evolved.
The gas turns limewater milky.

Give the name of the solid.

................................................................................ SO(&\D L S

Examiner Comments

This was a common way of being awarded 1 mark.
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Question 3 (a) (i)1
3 (a) Some metals are extracted by the electrolysis of a molten compound.

(i) Complete the sentences about the electrolysis of a molten compound using
words from the box.

decomposed electricity electrons ions molecules purified

Each word may be used once, more than once or not at all.
(2)

The compound has to be molten so that the @Lecfror\‘s ....................................... can move.

ResultsPlus

Examiner Comments

This was a very common misunderstanding.

Question 3 (a) (i)2
When a molten compound is electrolysed its elements are formed. During electrolysis the

compound is ... AT VN EN .

ResultsPlus

Examiner Comments

A common incorrect answer.

Question 3 (b) (i)

(b) (i) When molten zinc chloride is electrolysed, a solid forms at one electrode and
a pale green gas forms at the other electrode.

Use this information to complete the word equation for the reaction that
takes place when molten zinc chloride is electrolysed.

zinc chloride — ... Z\ NG B C\W\KC}F “ C) €

ResultsPlus

Examiner Comments

This was worth 1 mark for zinc but the incorrect answer of
chloride instead of chlorine, was given by many.
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Question 3 (b) (ii)

(i) In this electrolysis, chloride ions lose electrons to form the pale green gas.

State the type of reaction that occurs when electrons are lost.

Examiner Comments Examiner Tip

There were many examples of reduction which
was understandable, but also answers such
as neutralisation and exothermic were not

Try to remember OIL - Oxidation is Loss RIG -
Reduction is Gain (of electrons).

uncommon.

Question 3 (c)

This was only answered well by a minority of students with references to bubbling frequently
seen and various colours being suggested.

(c) Copper chloride dissolves in water.

Describe what you see when sodium hydroxide solution is added to a solution
containing copper ions, Cu®*,

....... R precipiote Deingdw Joomed, $ozvg.

us

Examiner Comments

This gained 1 mark for the mention of a precipitate without a
colour. The reference to fizzing was ignored.
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Question 3 (d)

This was very poorly answered despite it being directly from the specification. Most
suggestions involved uses for sodium chloride/salt.

(d) Sodium is manufactured by the electrolysis of molten sodium chloride.

Explain a large-scale use of sodium,
(2)

ﬁ ResultsPlus

Examiner Comments

It was pleasing to see some very good answers such as this but
they were very rare.
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Question 4 (a) (i)

Spellings for Haber which could be recognised, including phonetically were accepted.

Question 4 (a) (ii)

Many thought that hydrogen was either found in the air or obtained from water (presumably
by electrolysis).

(ii) State the main source of the nitrogen and of the hydrogen used in this process.
(2)

\C
source of nitrogen ....[} M e R

source of hydrogen .. W .

ResultsPlus

Examiner Comments

This was a common suggestion as a source of hydrogen instead
of methane/natural gas.

Question 4 (a) (iii)

(iii) Write the balanced equation for the reaction between nitrogen and hydrogen
to produce ammonia.

ﬁ ResultsPlus

Examiner Comments

The required formulae were given in the question and this
candidate used them but did not balance the equation so was
limited to 1 mark.
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Question 4 (a) (iv)

(iv) State why the following hazard symbol is seen on a bottle of concentrated
ammonia solution.

(1)
I .ib'
L, &
_________________________ ANV e owrn b
COKWN
ResultsPlus
Examiner Comments
The preferred answer was corrosive but answers such as this
were accepted.
Question 4 (b)
(b) The formula of a molecule of ammonia is NH,.
Use tHe formula to describe the atoms coml:;ined in one molecule of ammonia.
(2)
|
vond. DO HHAIQA0NS VAV

ﬁ ResultsPlus

Examiner Comments

Nitrogen and hydrogen are correctly identified but the number
of hydrogen atoms is incorrect so this was worth 1 mark.
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Question 4 (c)

(c) Explain why ammonium compounds are important in agriculture.

(2)

Examiner Comments

Many candidates such as this one thought ammonium
compounds are used as pesticides instead of fertilisers.
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Question 5 (b) (i)

Candidates had been told that ethanoic acid reacts with the alkali sodium hydroxide so it
was disappointing that more did not give neutralisation as the type of reaction occurring.

(b) Sodium ethanoate can be made by reacting ethanoic acid solution with a solution
of the alkali sodium hydroxide.
Water is also formed.

(i) Give the name of the type of reaction that occurs when ethanoic acid reacts
with sodium hydroxide.

ResultsPlus

Examiner Comments

This was the alternative acceptable answer. Common incorrect
answers included reduction, oxidation and combustion.

Question 5 (b) (ii)

(i) Write the word equation for this reaction.

+IusS
Examiner Comments
Many candidates like this one, scored 1 mark and not 2 as they

omitted water, even though it had been given in the information
in the question.
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Question 5 (c) (i)-(ii)
(c) Ethanoic acid is present in vinegar. -

(i) . State why vinegar is sprinkled on some foods.
(1)

e o I L= V= T T L

ﬁ ResultsPlus

Examiner Comments

Many candidates were able to make good suggestions about the
reasons for using vinegar - any sensible reference to taste was
allowed in part (i).

Question 5 (d)

There was a wide variety of quality of answers given. Unfortunately many of those who
made a decent start and gained credit by adding the acid and carbonate together, then
thought the magnesium ethanoate was formed as a precipitate (despite being told it was
soluble in water) and did not gain any further marks. Others tried to describe titration
reactions and surprisingly electrolysis was not uncommon.

*(d) Magnesium ethanoate is a salt which is soluble in water.
It can be made by reacting magnesium carbonate powder with dilute ethanoic acid.
Magnesium carbonate is insoluble in water.

The equation for the reaction is

magnesium carbon

ethanoic magnesium (aq) +
ethanoate °% ™ dioxide

acid (aq) + carbonate (s) =

(g) + water (1)

You are given some dilute ethanoic acid and magnesium carbonate powder.
Describe how you would prepare a pure solution of magnesium ethanoate and how

you would obtain pure, dry magnesium ethanoate crystals from that solution.
(6)
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wb@mmmwmr .......... (R TR v coom WO WY VOO SN W L ==
e o Ve W e W YW T s W 0 TR O ot W e WO S B oo e X o WO,

INCA S A A . S DG ewe_a.s.

e ysan x__j .......... \ Eac:xuurmaait: ......... B0 G W, v o o=,
= B o Ve £ W W O o S e o= S — X B o Y o SR RS

Examiner Comments

This answer contains a sufficient description of mixing the acid
and carbonate including stirring, and also describes filtering.
Despite the "blue" and poorly expressed "dry the solution" it
also gives a good description of making crystals. As it contains
acceptable descriptions of 3 of the stages it was awarded level 3

and 6 marks
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*(d) Magnesium ethanoate is a salt which is soluble in water.
It can be made by reacting magnesium carbonate powder with dilute ethanoic acid.
Magnesium carbonate is insoluble in water.

The equation for the reaction is

ethanoic

magnesium magnesium carbon
acid @@ * carbonate ) ~ ethanoate

(@a) + Jioxide'd) + water 0]

You are given some dilute ethanoic acid and magnesium carbonate powder,

Describe how you would prepare a pure solution of magnesium ethanoate and how

you would cbtain pure, dry magnesium ethanoate crystals from that solution.
(6)

X the edhanoic aad. and. mw

............. bonate 20 = ond Wt for k- to
........ dissolve. 1k will. dm\uebemmetha
_ocid. will . begk ot cown, owen F ts.
Jnsolude.in ot . _/Ihls Wil be. dom
in. o tese tupe, AN N Yyou o left
With onoana@sum e,khamote m\xecj with
....... \M)tﬂ (AN ioon ovOxicle. will ot be
o 10N Go\\mor\ Decowe.
Ik ois 0 @:ﬁ 16wl still be preent
1o pove —ths, buobe  the gos thicuah
Mg wokec ond e will b coudd.
A0 Gek  pule mogn@um ethanoatz,
gour (%Lo, ?olulzont Nt 0 Comu\i\fl(
_You ... \eQul...)
) QAJQPO(Obz hut .,.{hts i) ta&@; .
q0 _quicken  the pocess, dour e
.. wlutlor\ no 0 NON-MRIEnG. containgr
ond o heo e baner.
his. Wil enoke the LUQ)LQ( anpomke
leque g,ou Wit Quie maqmsmm.

, Qr‘d\()m(l’(f
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ResultsPlus

Examiner Comments

This contained adequate descriptions of the mixing and making
crystals stages and was awarded level 2 and 4 marks.

*(d) Magnesium ethanoate is a salt which is soluble in water.
It can be made by reacting magnesium carbonate powder with dilute ethanoic acid.
Magnesium carbonate is insoluble in water.

The equation for the reaction is

ethanoic magnesium magnesium carbon
acid %D * carbonate *) ™ ethanoate ®% * dioxige'd * Water ()

You are given some dilute ethanoic acid and magnesium carbonate powder.

Describe how you would prepare a pure solution of magnesium ethanoate and how
you would obtain pure, dry magnesium ethanoate crystals from that solution.

....... o rrivina Sharic e ard oaepesion catone.

lus

Examiner Comments

This is a level 1 type answer.
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Question 6 (a) (i)

6 (a) The formula of a molecule of ethanol is C,H OH.

(i) State how you know, from its formula, that ethanol is not a hydrocarbon.
(1

.................. UAOCCEDNS - CoNE. Ve O xyaen

ﬁ ResultsPlus

Examiner Comments

Many candidates gave answers similar to this although
references to double bonds were quite common.

Question 6 (a) (ii)

Many candidates repeated information from the question by referring to fermentation and
then gained a mark by referring to the use of yeast. However, most neglected to involve
water with the sugar but some did highlight the need for anaerobic conditions.

(i) A dilute solution of ethanol can be produced by the fermentation of a carbohydrate.

Starting from sugar (a carbohydrate), describe how a dilute solution of ethanol can

be produced.
(3)
_______________ WAWeast... Ea..ANe . ______c:g_f__m.h%c:)st.gm
...... LOIRT AN AN SO D O A O
Place . boerween.... SO‘-—Q—OG .......... QS HNne. . eneuwne
Wwork . . lest . in..taese. ktemperacoces, Once .
QL. Pre . raah ¥ Concensrasion. ..Ane ... ehhano.l.. . Can

e eExtracte From LR (roy? of drhe Solovon,

ﬁ ResultsPlus

Examiner Comments

This is an example of a very good answer with carbohydrate
solution being mentioned as well as yeast and using a warm
place - this was the alternative to anaerobic conditions for the
third mark.
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Question 6 (a) (iv)

This proved an accessible mark with many correctly giving the missing formula as H,O

Question 6 (b)

This proved an excellent opportunity for those candidates who had a good knowledge of
alkanes and alkenes to gain several marks. There were well-organised and detailed answers
in some cases and those whose knowledge was not as complete were still able to gain some
credit. Common errors were confused use of saturated/unsaturated and incorrect structures
for named compounds. Methene occurred quite often as did the presence of carbon atoms
with five bonds.

*¥(b) The alkanes and the alkenes are two examples of homologous series.

Name and draw the structures of some alkanes and of some alkenes and use
them to show how members of a homologous series are similar in their general
formula, names and structures of their molecules.

SRV, < S TR — e
! \
............................................................... Ho=CorCorlm €= hokin 2 G Codosas. ..

\ \ \ \

M A SOSRAS

howe. o Aowbia.  sond U hea . Sharskerd . AlLone d ...
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MQM%Lmbmw ........ okt saban. ke sked o

,,th.l_........h..nmb..!..n,,%.n..m.h .......... RARS...0ALOIM oD S SAAFE. e SO0 .
Shaudaare opd Coomaadoe. o AL 0 W one) . Conkaca. CoMe o

and. badngen.. maleuda s Qg

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

Mﬁlum>ml$mm&m&mu_dch ................ R
CaHan Al odkeney s Sokaaked b

Shieg Coloual® s s D s wannt 20kt S0 Kot fort .
%hammnu\mqic}mLanjmbmm\«aojrw

AKeos. y  conkuin... Non.. And . hydmgen.. mo e d

ResultsPlus

Examiner Comments

An answer well worth level 3 and 6 marks.
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*(b) The alkanes and the alkenes are two examples of homologous series.

Name and draw the structures of some alkanes and of some alkenes and use
them to show how members of a homologous series are similar in their general
formula, names and structures of their molecules,

(6)

Tneg _________ NOWe, amum
There  Structure

Plus

Examiner Comments

A very brief response with just two correct structures which were
not named, and it was judged to be worth level 1 and 1 mark
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*(b) The alkanes and the alkenes are two examples of homologous series.

Name and draw the structures of some alkanes and of some alkenes and use
them to show how members of a homologous series are similar in their general
formula, names and structures of their molecules.

(6)

1 the

nuprbel Ojf b\:,] aregen.

................. goes ¢ by
but Ethe alkenes
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ﬁ ResultsPlus

Examiner Comments

An answer containing many correct structures of alkanes and
alkenes with also a reference to the connection between the
numbers of carbon and hydrogen atoms in alkanes and alkenes.
It was awarded level 2 and 4 marks.
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Paper Summary

Based on their performance on this paper, candidates are offered the following advice in
order to improve:

read all the information in the question carefully more than once, and, where possible,
use the information provided to help answer the question

revise the methods and results for testing the ions in the specification
learn to appreciate the methods used for preparation of soluble and insoluble salts

try to gain a better grasp of what is occurring in electrolysis reactions including
references to reduction and oxidation as gain and loss of electrons

try to remember the key points concerning industrial processes including sources of raw
materials and uses of the products.
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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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