edexcel

Examiners’ Report
January 2012

GCE Chemistry 6CHO7 01

ALWAYS LEARNING PEARSON



2

Edexcel and BTEC Qualifications

Edexcel and BTEC qualifications come from Pearson, the world’s leading learning company.
We provide a wide range of qualifications including academic, vocational, occupational and
specific programmes for employers. For further information, please call our GCE line on
0844 576 0025, our GCSE team on 0844 576 0027, or visit our qualifications website at
www.edexcel.com. For information about our BTEC qualifications, please call 0844 576 0026,
or visit our website at www.btec.co.uk.

If you have any subject specific questions about this specification that require the help of a
subject specialist, you may find our Ask The Expert email service helpful.

Ask The Expert can be accessed online at the following link:
http://www.edexcel.com/Aboutus/contact-us/

Alternatively, you can speak directly to the subject team at Pearson about Edexcel qualifications.
Their contact details can be found on this link:
www.edexcel.com/teachingservices

ResultsPlus

Get more from your exam results

...and now your mock results too!

ResultsPlus is Edexcel’s free online service giving instant and detailed analysis of your
students’ exam and mock performance, helping you to help them more effectively.

® See your students’ scores for every exam question
® Spot topics, skills and types of question where they need to improve their learning
® Understand how your students’ performance compares with Edexcel national averages

® Track progress against target grades and focus revision more effectively with NEW
Mock Analysis

For more information on ResultsPlus, or to log in, visit www.edexcel.com/resultsplus.
To set up your ResultsPlus account, call 0844 576 0024

Pearson: helping people progress, everywhere

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 raising achievement through innovation in education. Find
out more about how we can help you and your students at: www.pearson.com/uk .

January 2012
Publications Code US030270

All the material in this publication is copyright
© Pearson Education Ltd 2012

GCE Chemistry 6CHO07 01



Introduction

The style and standard of this paper were similar to previous series. The paper had many
straightforward questions which were accessible to all candidates, but there were challenges
for the most able candidates, especially in questions where explanation of the reasoning
behind experimental techniques was required. Candidates sometimes know what to do in
an experiment, but do not understand the chemistry behind the procedure.

The questions involving calculations were often done correctly. Only one question specified
the number of significant figures required in the answer, and in other cases the number of
significant figures was ignored during marking unless there were many fewer figures than
in the data provided. However, candidates often made errors when rounding their answers
and, no matter how many significant figures are quoted, the answer should be rounded
correctly. Incorrect rounding can make a real difference when a number is carried forward
into a second stage of a calculation.

Some candidates give alternative answers to a question, and they should be aware that if
one of these is wrong the correct answer will not gain credit.

GCE Chemistry 6CHO07 01

3



4

Question 1 (a)

Most candidates answered this correctly. A few candidates gave the correct answer and also
an alternative which was wrong, and in this case the mark was not awarded.

Some candidates referred to a lilac precipitate forming, which was not allowed.

Question 1 (b) (c) (d)

The ion in (b) was sometimes named as iodine instead of iodide. This was not accepted
unless the correct formula was also given. A significant proportion of candidates who
identified the ion correctly thought that the precipitate would dissolve in dilute ammonia.

Several different answers were accepted for the colour of bromine in (c) as the colour varies
with concentration. However when bromine is added to a solution of potassium iodide it will
cause iodine to be displaced, and the colour given for iodine had to be darker than the one
given for bromine. Potassium bromide will also form, but this was not allowed for the mark
as it is not responsible for the colour change. A number of candidates gave blue-black as
the colour of iodine, but this only applies in the presence of starch. Many candidates did
not think enough about the products of the reaction and said that the bromine would be
decolorised and an alkene was present.

Knowledge of the products of the reaction of potassium iodide and concentrated sulfuric acid
in (d) was not good, and answers such as carbon (for the black solid) and potassium or one
of its compounds appeared quite often.
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A series of tests was carried out on A, a white powder, which is known to contain one
cation and one anion. Complete the table below. You may use names or formulae in
your answers.

(a)

(b)

(c)

Test Observations Inferences
Carry out a flame Cation is potassium
test on A. J;,a(, “a me

Add a mixture

of dilute nitric
acid and aqueous
silver nitrate to an
aqueous solution
of A,

Then add an
excess of dilute
aqueous ammonia
to the mixture.

A yellow precipitate forms.

When excess dilute aqueous
ammonia is added

Fartially dissolves

in dil “+¢n7,uaods .

O n i or

L T
ANION IS oo e e

Add an aqueous
solution of
bromine to an
aqueous solution
of A,

The colour of the solution of
bromine is

Prown

When bromine is added to
an aqueous solution of A the
colour of the mixture is

decolourized

The change in colour is due to
the formation of
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Test Observations

Inferences

(d) | Add concentrated | A vigorous reaction occurs
sulfuric acid toa | producing a black solid, a
solid sample of A. | yellow solid, a gas with an
unpleasant smell and some
coloured fumes.

The black solid is

Taes) o

and the yellow solid is

ok, O o

(Total for Question 1 = 8 marks)

Examiner Comments

frequently.

In (c) the answer that bromine is decolorised was given

us

Examiner Tip

A
2@ ResultsP

When bromine is used to test for an alkene it is
decolorised. In reactions with halides displacement
reactions occur and you need to work out what
products form, and their colours.

GCE Chemistry 6CHO07 01




(a)

(b)

1 A series of tests was carried out on A, a white powder, which is known to contain one
cation and one anion. Complete the table below. You may use names or formulae in
your answers.

Test Observations Inferences
Carry out a flame Cation is potassium
test on A.
e Woe
Add a mixture A yellow precipitate forms.

of dilute nitric
acid and aqueous
silver nitrate to an
aqueous solution
of A.

Then add an
excess of dilute
aqueous ammonia
to the mixture.

When excess dilute aqueous
ammonia is added

...num‘ma ..hapfm.s.. 08 ir'S.....

~.anly. seluble in. CONCENTRATED

... Cmonia .

Anion is . TSR o ding. .

Add an aqueous
solution of
bromine to an
aqueous solution
of A.

The colour of the solution of
bromine is

When bromine is added to
an aqueous solution of A the
colour of the mixture is

Cduak . brown .

The change in colour is due to
the formation of

. pehint.. ..h;ﬂ.drogurn

bromid v

ay

(3)
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Test

Observations

Inferences

(d) | Add concentrated
sulfuric acid to a
solid sample of A,

A vigorous reaction occurs
producing a black solid, a
yellow solid, a gas with an
unpleasant smell and some
coloured fumes.

The black solid is
po‘lfaSs.l'um indide

and the yellow solid is

ResultsP

Examiner Comments

us

The name iodine was not accepted for the mark in (b) instead of
iodide. The colours given in (c) were allowed as they indicated
that the solution was getting darker.

ResultsP

Examiner Tip

us

Bromine causes a displacement reaction with
potassium iodide. As hydrogen bromide is a steamy
gas it could not cause a colour change in a solution.
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Question 2

Most candidates knew that the yellow flame was due to the sodium ion. A name or formula

could be given in the answer, but if a formula was chosen it had to be correct to gain the

mark, and this meant the correct charge had to be shown. Candidates had more difficulty

with (b) and often suggested the precipitates were sodium salts, or just gave the ions.
Another common error was to suggest the precipitate was barium sulfite. More careful
reading of the question was needed here, as the original compound was stated to contain
carbonate or sulfate ions. Many correct answers were given to (c), although again sulfites
and sulfur dioxide were common mistakes. A mark was given in (d) if the answer was

consistent with the cation and anion suggested.

A series of tests was carried out on A, a white powder, which is known to contain one

cation and one anion. Complete the table below. You may use names or formulae in

your answers.

(a)

(b)

(c)

Carry out a flame

. Add-a mixture

| Add an aqueous

Test ! Observations

test on A,

JI ; Ja(; H(H‘*‘C

A yellow precipitate forms.
of dilute nitric

acid and aqueous

silver nitrate to an

aqueous solution

of A.

Then add an
excess of dilute
aqueous ammonia
to the mixture.

When excess dilute aqueous
ammonia is added

Fa J"T{fa II-‘/ J-‘_ﬁsufues

in J}Ju'iﬁ- ,_-.;7(“ 6‘7%

Armv=-gn o

]
| The colour of the solution of
solution of | bromine is
bromine to an I
aqueous solution |‘

|

of A,

Prown

| When bromine is added to
an aqueous solution of A the
colour of the mixture is

(Jec,ajumn'lt’/d

|
|
L

The question said that B contained
carbonate or sulfate ions. No sulfite was
involved.

Examiner Comments

| The change in colour is due to
| the formation of

| Cation is potassium

Anion is

—

Cinferences |
| (1)
Tz
|
I
|
|
I
(2)
|
|
Pr- |
|
1 (3

e

If a precipitate has to be identified, the full name of
the compound is needed, not just one of the ions in it.
Barium sulfate would have got a mark in (b).

ResultsP

Examiner Tip

us
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2 A series of tests was carried out on a compound, B, which is known to contain either
carbonate or sulfate (sulfate(V1)) ions as well as one cation.

Complete the inferences column. You may use names or formulae in your answers.

Test

Observations

Inferences

(a) | Carry out a flame
test on B.

Yellow flame.

The cation in B is

Na'

(b) | Add aqueous
barium chloride
solution to an
aqueous solution
of B.

A white precipitate
forms.

The precipitate could be either

Na(l .

or

Bas(COy),

(c) | Add dilute
hydrochloric acid
to the mixture
formed in (b) until
there is no further
change.

Some fizzing occurs and
the precipitate dissolves.

The anion in B is

.-

and the fizzing is due to formation of

COa

(d) The formula of B is

Na, oy

not about solubilities.

ResultsP

Examiner Comments

us

The answer to (b) shows that this candidate was thinking about
the products of reacting sodium carbonate and barium chloride,

A
@ ResultsP!

Examiner Tip

If you have a choice of giving a name or formula there
is often less chance for error in giving the name. In
(b) barium carbonate is precipitated, but the formula
should not be written like this.

us
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Question 3 (a)

Only a small proportion of candidates stated that the reason for using a powder in an
experiment to measure a temperature change is to avoid errors due to cooling. It was more
usual to say that the powder causes a fast reaction, and the mark was allowed for stating
this.

If lumps of magnesium carbonate are reacted with an excess of acid they would all react
eventually, so answers saying that not all the carbonate would react were not allowed.

3 Magnesium carbonate reacts with dilute nitric acid as shown in the equation below.
MgCO;(s) + 2HNOy(aq) —» Mg(NOs)x(aq) + COx(g) + H;0(1)
The enthalpy change for this reaction can be determined as follows:

Procedure
1. Weigh 3.50 g of finely powdered magnesium carbonate.

2. Transfer 50.0 cm’ of 2.00 mol dm™ nitric acid into a polystyrene cup and record the
temperature of the acid.

3. Add the magnesium carbonate to the nitric acid.

4. Stir the mixture and record the maximum temperature reached.

Results
Temperature of nitric acid before addition of magnesium carbonate 21.0°C
Final temperature of solution 29.7°C

(a) Explain why the magnesium carbonate used in this experiment should be finely

powdered rather than in lumps.
(1)

To inCreoge suvrtace oreo T e gwntrach witw acid,

A kA b T et i -“'»3,5
This enguTRS \ags heot losg ALGS T hwe vreachon
R ‘p\o.l;tﬂ:-ng *if‘q“dcom?\{_ivgs-tﬁs*q_r

v Fiv Malasilada tha momehae AF saalas A sancmaniiem saclhamadka te 2 EN -

ResultsPlus

Examiner Comments

This is a very good, full answer.

GCE Chemistry 6CHO07 01
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3 Magnesium carbonate reacts with dilute nitric acid as shown in the equation below.
MgCOs(s) + ZHNO;(aq) — Mg(NO;)x(aq) + COx(g) + H20(I)
The enthalpy change for this reaction can be determined as follows:

Procedure
I. Weigh 3.50 g of finely powdered magnesium carbonate.

2. Transfer 50.0 em® of 2.00 mol dm™ nitric acid into a polystyrene cup and record the
temperature of the acid.

3. Add the magnesium carbonate to the nitric acid.

4. Stir the mixture and record the maximum temperature reached.

Results
Temperature of nitric acid before addition of magnesium carbonate 21.0°C
Final temperature of solution 29.7 °C

(a) Explain why the magnesium carbonate used in this experiment should be finely
powdered rather than in lumps.
(1)

N

te  \aeteags M Lo ntact suclace atea -

Examiner Comments

For accurate results all of the magnesium carbonate has to react
with the acid, and it must react quickly. The point about rate is
not made here.

GCE Chemistry 6CHO07 01
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Question 3 (b)

Most candidates could calculate the humber of moles of magnesium carbonate correctly.
To assist with the calculation, the mass of 1 mole of magnesium carbonate was given as
84. The answer should therefore not have been given to less than 2 significant figures,
and 0.04 was not accepted. It looks as if many candidates do not think about a sensible
number of significant figures to quote, or they may not understand the difference between
a number of significant figures and a number of decimal places. It is better not to round
off an answer too much if it is going to be used for a further calculation. There was no
requirement here for a particular number of significant figures, but quoting a full calculator
read out is not good practice, even if it is held in the calculator for a further calculation.

The number of moles of acid was more than double the number of moles of magnesium
carbonate and therefore in excess. Some candidates said that the magnesium carbonate
would react with 0.0834 moles of acid but did not gain the mark as they gave no comment
on why 0.100 moles of acid was suitable. Others said that "the amount of acid is enough
to react", which is not the same as being in excess. Some clearly thought the mole ratio in
the reaction was 1:1, but got the mark if they realised the importance of having the acid in
excess.

(b) (i) Caleculate the number of moles of magnesium carbonate in 3.50 g.
[Assume the molar mass of magnesium carbonate is 84 g mol™.]
(1)

3.80

mol & maco, . ™

* 0-0H 6T mel

(ii) The volume of dilute nitric acid used contained 0.100 mol of HNO;, Suggest
why this amount is suitable.

ﬁ ResultsPlus
Examiner Comments

The value in (i) is rounded correctly for the number of
significant figures which have been given.

In (ii) the answer does not say which reactant is in excess.

GCE Chemistry 6CHO07 01
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(b) (i) Calculate the number of moles of magnesium carbonate in 3.50 g.

[Assume the molar mass of magnesium carbonate is 84 g mol™.]

Mdles = 3:9 . 0142 meleg .

Y

(i) The volume of dilute nitric acid used contained 0.100 mol of HNO;. Suggest
why this amount is suitable.
(1)

(A ' J .
/('Em much  Amomth (4 bl o %eu‘ffft.ﬁ:j e

Gbonates

ResultsPlus

Examiner Comments

This candidate has made an arithmetical error in (i) and omitted a zero before the 4.
In (ii) it is not clear that the acid is in excess.

GCE Chemistry 6CHO07 01




Question 3 (c)

Most candidates were able to calculate the energy transferred in (i). Only a few incorrectly
used 53.5 as the mass of the solution. Many knew how to calculate the enthalpy change
in (ii). Marks were often lost when the negative sign was forgotten or when more than the

required three significant figures were given in the final answer.

(¢) (i) Calculate the heat energy transferred, in joules, in this reaction between
magnesium carbonate and nitric acid.

Use the expression

[Assume the mass of solution is 50 g and its specific heat capacity is
4181 g'°C)

o 1y 0y = 413+ BT

- H343.3 Tudo
249

expressed to three significant figures, and include a sign.

w4 who 1000
0.1+ 0.042

(mh 4 togurim = 2 ooy 4 uhi i
3 wh, n bl

energy _ mass of _ specific heat capacity _  temperature
transferred (J) solution of solution rise

(ii) Calculate the enthalpy change, AH, for the reaction of pne mole of ma
«carbonate with nitric acid, Your answer should be in units of kJ mol™,

[ (13133) “Lé_z_kj -0.607 K

ﬁ ResultsPlus

Examiner Comments

The calculation in (i) is correct. In (ii) the candidate has used
the number of joules calculated as if they had been produced by
one mole of magnesium carbonate, not the 0.0417 moles which
were actually used.

GCE Chemistry 6CHO07 01
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(¢) (i) Calculate the heat energy transferred, in joules, in this reaction between
magnesium carbonate and nitric acid.

Use the expression

energy - mass of _ specific heat capacity . temperature
transferred (J)) solution of solution rise

[Assume the mass of solution is 50 g and its specific heat capacity is
4.18J)g'°C']

(1)
-_-> Aw = MmeaT
=5 AW = b0 X4k x8.F

= Adu= 181%.2 J.
/__,'_.‘:_—---_:"'"

(ii) Calculate the enthalpy change, AH, for the reaction of one mole of magnesium
carbonate with nitric acid. Your answer should be in units of kJ mol™,
expressed to three significant figures, and include a sign.

= 5aoﬁof,somon Wﬂ L%ts-gja‘i( L -
\oy g%gmh,\}.ou wrowrs AT e%awmm

=7 1618, 3 A 343
16183 » dA>
50

= 206566 J
= +3.066 kI QEV\WMC«B

e )
———

ﬁ ResultsF

(2)

1)

us

Examiner Comments

The calculation in (i) is correct.

In (ii) the calculation is based on the mass of the solution, not the number
of moles of magnesium carbonate. Also it has not been given the correct
sign and is quoted to three decimal places, not three significant figures.

OO ResultsPlus

Examiner Tip

Make sure you know the difference between a number given to three
significant figures and a number given to three decimal places.
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Question 3 (d)

As the question was about practical advantages of using a pipette or measuring

cylinder, answers about cost were not allowed. Some candidates said that measuring
cylinders were less accurate than pipettes which, though true, is not an advantage. Many
answers quoted a value for the accuracy of a pipette without saying whether it was more
or less accurate than a measuring cylinder. Others stated that both instruments were more
accurate.

A small but significant number of responses indicated that the candidates thought pipetting
by mouth was an acceptable technique. Candidates are expected to use safety fillers
whenever they use pipettes.

In the calculation of percentage error, candidates frequently multiplied the total error, given
as £0.01, by 2. This multiplication is needed in the case when two separate readings

are taken, such as in measuring the difference between two burette readings, but it was
incorrect here. Even when calculated correctly the percentage error was often incorrectly
rounded from 0.28571 to 0.28.

(d) (i) The nitric acid for this experiment could be measured using either a pipette or a
measuring cylinder. Give one practical advantage of using each piece of apparatus.
(2)

‘ . for .
Pipette .15 Suitablie. & me..a!u_r‘in.ﬁ. SO IMXiOne .1, snn.al). quontity .. duch. .as. Q.0Bawss

Measuring cylinder.. .is. .nuilrnb.l.a for mepsuring . 80 (ukions. . ..o .lorar.. ..q;.aaﬂ.ﬁ.ry.

o Subh 03, 10t

(ii) The total error in measuring the mass of the magnesium carbonate was +0.01 g,
Calculate the percentage error in the weighing,

3.51 —3.4q (1)

- 35
J ~ 0.2

3.5+40.01: 3.5,
¥k 3.5-0.01 ¢ 3.4 0.2

%%’lﬂco:

15 * OO
v 5 7141%
= 5,77,

us

Examiner Comments

The question said that either a pipette or measuring cylinder could be used in this experiment,
but many candidates thought that pipettes were used only for very small volumes.

The calculation in (ii) has doubled the total error and also made an arithmetical error.

)

ResultsPlus

Examiner Tip

Two readings are taken when a burette is read, so the total error is the error
in each reading multiplied by two. The total error was given in this question.

GCE Chemistry 6CHO07 01
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(d) (i) The nitric acid for this experiment could be measured using either a pipette or a

Pipette ...""

Measuring cylinder. "‘ifﬂq 0.\ovger sale, per(entage efror is minimized

measuring cylinder. Give one practical advantage of using each piece of apparatus.
(2)

ek Using o Smaller Sle | measurement of voume of nitricacid is moe accurate.

(ii) The total error in measuring the mass of the magnesium carbonate was £0.01 g.
Calculate the percentage error in the weighing,

Perentage error : @f—;Jmc‘h
*0.651%

ﬁ ResultsPlus

Examiner Comments

One mark was given in (i) for the idea that a pipette was more
accurate.

In (ii) the total error should not have been doubled.

GCE Chemistry 6CHO07 01
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Question 3 (e)

The correct way to describe the effect on the enthalpy change of an exothermic reaction

is to say that it becomes more or less negative. Most candidates referred to the enthalpy
changes as getting smaller or larger, and this is very ambiguous when referring to a
negative number as, for example, -50 is a lower number and therefore mathematically
smaller than -40. It was often difficult to decide what answers meant, as they frequently
contained conflicting comments. Many candidates stated that copper was a better
conductor of heat than polystyrene, so more heat would escape to the surroundings. Some
then said that the temperature of the surroundings would therefore be greater with the
copper can (true but irrelevant) so the enthalpy change was greater (only true if they meant
less negative). Candidates who tried to give an explanation based on the specific heat
capacity of copper often went wrong, and confused the specific heat of copper and its ability
to conduct heat.

The reasoning used to explain the effect on the enthalpy change was more often correct
in the first part of this question than in the second part. If the 3.5g sample of powder is
damp, then the number of moles of magnesium carbonate present is less than in a dry
sample, so the enthalpy change will be less negative. However, many candidates were
sidetracked here and talked about hydrolysis of magnesium carbonate or the rate of the
reaction, or even the energy needed to vaporise the water.

(e)%‘md@layhe effect, if any, on the calculated enthalpy change, AH, if

(i) a copper calorimeter were used instead of the polystyrene cup.
(2)

e value will be 1e46 exothermit becaunse copper calorimeter
will  avsore more heat energy than polystyrene cap

L Yemper awmare rise will be lower ond hence calculated epergy
aransfered wll be jower-

(ii) 3.50 g of damp magnesium carbonate were use.a. 352
(2)

e value will be more exothermiC because +he acvmal mass

e BEINAPNESTUM  CAYPONORE 5 1ESS AN BT B G o

ResultsPlus

Examiner Comments

The answer to (i) is clear and correct. However, despite realising that the
mass of magnesium carbonate would be less than 3.5g the candidate has
come to the wrong conclusion about the enthalpy change.

If you are describing a reaction which becomes more exothermic, say that the
enthalpy change is more negative. If it is less exothermic say that it is less
negative, rather than more positive which implies an endothermic change.

GCE Chemistry 6CHO07 01
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} A#wm/a/ . é&msex’a/é&ﬂ”ff ( e vatece. ﬂ/li/mfé/ﬁl:

(e) State and explain the effect, if any, on the calculated enthalpy change, AH, if

(i) a copper calorimeter were used instead of the polystyrene cup.
(2)

) s Sl ot ek b s > AL

r 47 ioecdod . b srmadhen 2. bntggs. Yranstosred
c e i//uacz/é/wﬁﬂ é* § é,,,,,@,

(ii) 3.50 g of damp magnesium carbonate were used.
(2)

ashon tate it mot e it

ResultsPlus

Examiner Comments

The answer to (i) is clear enough for both marks, but (ii) is incorrect.

(e) State and explain the effect, if any, on the calculated enthalpy change, AH, if

(i) a copper calorimeter were used instead of the polystyrene cup.
(2)

p_a_b_p_:t_g_mm_______f__'z_____b_o_tm.. at . insnlation , 50 the value

ﬂeaHJ-—_-—::m_ the . tempocodere  change. will . he
han war ‘o cppad calofimeter
smaller p . 50 tha ASH @il bkt bigger. 05 . Fhete. .

P W T P Hu—#&-ﬁwr—vf- aMH .

(i) 3.50 g of damp magnesium carbonate were used.
(2}

& Damp means .  wmivh  Semr . vodes . %Wuo-‘u-u
#u! M’W; n:mﬂgﬁ” n&.uta'.&g, , P S0 FAL .m,u“‘ WMQMJ witl  decrean.

Examiner Comments

It is true that the temperature change will be smaller in (i) as copper is less good at
insulating than polystyrene. For clarity, the answer should have referred to the enthalpy
change being less negative, or said that the size of the enthalpy change is smaller.

The reason given for the effect of using damp magnesium cabonate in (ii) is correct.

GCE Chemistry 6CHO07 01



Question 3 (f)

A large number of candidates did not understand the point of using the changed procedure
for the experiment. The most common way of calculating the temperature change was

to draw a diagonal line from the point at 3 minutes up to the highest point shown at 5
minutes. Some candidates omitted the horizontal line through the first four points, which
are the readings used to check that the solution is in equilibrium with its surroundings and
neither heating up nor cooling down. Candidates who drew a vertical line to intersect with
the line showing cooling often drew it at 3 or 4 minutes, not 3.5, which is the time when the
magnesium carbonate was added.

It was very common to say that this method gives a lot of results so an average can

be taken, or that it shows anomalous results. Only a small proportion understood

that extrapolating the cooling line back to the time when the magnesium carbonate was
added allows a correction to be made for cooling.

GCE Chemistry 6CHO07 01
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(i) Use this graph to calculate the maximum temperature change. Show your
working on the graph.
2)

Maximum temperature change = d’.d’ °C
(if) Why does this method give a more accurate result than the original procedure?

dq/ rf:»,w/;{r and. in. z%.s m&-%a/ /fé ém

ppg’— =" ma«:’a //n-t_

ResultsPlus

Examiner Comments

This scored no marks. The cooling curve is only extrapolated back to 4 minutes and
the temperature change is not measured at 3.5 minutes.

A

‘OQ ResultsPlus

Examiner Tip

This method allows us to calculate what the temperature rise would have been when the
magnesium carbonate is added, and corrects for loss of heat during cooling. The vertical line
should be drawn at the time the magnesium carbonate is added, and the graph showing the
temperatures of the cooling mixture extrapolated back to intersect it.

GCE Chemistry 6CHO07 01
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Temperature / °C 26
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20 : 1 ; 1 | |
0 2 4 6 B 10
Time / minutes
(i) Use this graph to calculate the maximum Mﬁhow your
working on the graph.
- 2)
Maximum temperature change = .. ... . BT °C
(ii) Why does this method give a more accurate result than the original procedure?
(n
for Con
............... }ﬁ..ampn Showd . temperature. ] eatn minure . and . oestevee Jonomolly. ...
................ con. be spetred . frewr a. gropn. 8o it can. ke ignoved. . in . cacularions. .
o move
................. in,g..t;gu;urnnusnh

ResultsPlus

Examiner Comments

The errors shown here were seen very frequently and show that
the reasons for using this method are not understood
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Question 4 (a) (b)

Observations were required in (a) so comments such as "hydrogen forms" were not
allowed. Some candidates described the same observation in two ways e.g. bubbles and
effervescence, and only one of these was allowed.

There are many possible measurements from which rate could be determined, but answers
were often unspecific. It was not enough to say that time could be measured unless it was
time for all the sodium to dissolve, or time for a certain volume of gas to form. Similarly

if a volume of gas was to be measured it had to be at a certain time. Time for reaction to
finish was not enough as it did not tie in with any observation, but time for all the sodium
to dissolve was allowed. Saying "the rate at which sodium dissolves" does not indicate

the measurement which must be taken. It would not be practical to count the number of
bubbles produced per minute to measure the rate.

4 This question is about the alcohol, propan-1-ol.

(a) Give two observations when propan-1-ol reacts with a small piece of sodium.

[ .
Observation 1., EJ{“!"N{E :
Observation 2. (ﬁi""“r bt LK“ }’“"l"‘” -

(b) A student investigated the rate of reaction of propan-1-ol with sodium.

Suggest one suitable measurement which could be made to determine the rate of this
reaction.

Uﬂﬂﬁ M{“v"*‘:‘[\ My amonalt of 3&5 collechid

(1)

Stating that a gas forms, or naming the products of the reaction are not observations
and do not gain any marks.

The way to tell that a colourless gas is forming is to see bubbles, so the second
observation here is an inference.

Measuring an amount of gas will not determine rate unless it is done at a known time.
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4 This question is about the alcohol, propan-1-ol.

(a) Give two observations when propan-1-ol reacts with a small piece of sodium.

Observation 1 .. t%‘“&“_‘u M’ufﬁ'

(b) A student investigated the rate of reaction of propan-1-ol with sodium.

Suggest one suitable measurement which could be made to determine the rate of this

reaction.
(1)

W s 5‘ eodium ol

ResultsPlus

Examiner Comments

Three correct observations are given here. Two were enough
for the marks.

A
2/ OO ResultsPlus

Examiner Tip

Even if the answer to (b) had been "find the mass of sodium
metal at different times" it would not have scored a mark. This
method of measuring rate is not possible in practice, as the
sodium would have to be removed at intervals to weigh it and
this would stop the reaction!
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Question 4 (c)

Fumes of hydrogen chloride are produced when phosphorus(v) chloride reacts with an
alcohol. They are steamy or misty. The description of them as white was allowed.

In (ii) ammonium chloride forms as a white smoke made of solid particles. Many candidates
lost this mark as they were unaware of the difference between fumes and smoke.

(c) A small amount of phosphorus(V) chloride (phosphorus pentachloride), PCls, is
added to propan-1-ol in a test tube.

(i) Describe the appearance of the fumes at the mouth of the test tube.
)]

 Steamy fumts
(i) An open bottle of concentrated ammonia is held near the mouth of the tube.

Describe what would be seen at the mouth of the test tube.
(1)

- White swok forms

ﬁ ResultsPlus

Examiner Comments

This is correct and sufficient for both marks.

(i) Describe the appearance of the fumes at the mouth of the test tube.
(1)

Staomy fomas

(i1) An open bottle of concentrated ammonia is held near the mouth of the tube.
Describe what would be seen at the mouth of the test tube,
(n

Wb fumes cowld ba copn

FMadnl Fasm Mhinctlnm 4 oo B camwul-=)

ResultsPlus

Examiner Comments

In (b) white fumes was not allowed for the description of the smoke.

Examiner Tip

Smoke is made of solid particles which is why ammonium chloride should
be described as a smoke, not fumes.
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Question 5 (a)

The oxidizing agent which should be mixed with concentrated sulfuric acid in this

experiment is potassium or sodium dichromate.

A mixture of solid potassium manganate(VII) and concentrated sulfuric acid would be very
hazardous, as it is such a strong oxidizing agent, and it was not allowed.

1.

5 Propanoic acid may be prepared by oxidizing propan-1-ol in acidic conditions.

X+ HzSO.q
CH;CH;CH;OH ——i CHJCH;COOH

Procedure

Pour 10 em® of distilled water into a boiling tube and add 12 g of oxidizing agent X.
Shake the mixture and leave X to dissolve.

Pour 3 cm® of propan-1-ol into a round-bottom flask and add 10 ¢th? of distilled
water and a few anti-bumping granules, Set up the apparatus for heating under
reflux.

Add 4 em’ of concentrated sulfuric acid, drop by drop, to the propan-1-0l, While
the mixture is still warm, add the solution of oxidizing agent X, drop by drop. The
energy released from the reaction should cause the mixture to boil without external
heating,

When all of the solution of X has been added, use a low Bunsen burner flame to
keep the mixture boiling for 10 minutes, not allowing any vapour to escape.

\
Distil the mixture in the flask using the apparatus shown below. Collect 5-6 cm?® of
distillate, which is an aqueous solution of propanoic acid,

heat

(a) Suggest, by name or formula, a suitable oxidizing agent, X, for this reaction,

8}

Examiner Comments

The question refers to using concentrated sulfuric acid, so nhaming the oxidizing
agent was enough without the word "acidified" .

GCE Chemistry 6CHO07 01
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5 Propanoic acid may be prepared by oxidizing propan-1-ol in acidic conditions,

X + H,80,
CH;3CH;CH,OH —_— CH;CH,COOH

Procedure

Pour 10 cm” of distilled water into a boiling tube and add 12 g of oxidizing agent X.

Shake the mixture and leave X to dissolve.

Pour 3 cm’ of propan-1-ol into a round-bottom flask and add 10 cm’ of distilled
water and a few anti-bumping granules. Set up the apparatus for heating under
reflux,

Add 4 ¢cm® of concentrated sulfuric acid, drop by drop, to the propan-1-ol. While
the mixture is still warm, add the solution of oxidizing agent X, drop by drop. The
energy released from the reaction should cause the mixture to boil without external
heating,

When all of the solution of X has been added, use a low Bunsen burner flame to
keep the mixture boiling for 10 minutes, not allowing any vapour to escape.

Distil the mixture in the flask using the apparatus shown below. Collect 5-6 cm?® of
distillate, which is an aqueous solution of propanoic acid.

heat

(a) Suggest, by name or formula, a suitable oxidizing agent, X, for this reaction.

K»€rs03 ,  potassium dichromate (VI)

ResultsPlus

Examiner Comments

Either the name or formula could have been given, but if both
are given they must both be correct as here. If the oxidation
number is included it must also be correct.
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Question 5 (b)

The colour change when using potassium dichromate is from orange to green. Some

candidates gave this the wrong way round.

(b) What colour change does X undergo when it oxidizes propan-1-ol?
yeliow

From . °£°'°3'°’ J' I (1 3fe.¢_.ﬂ_

ResultsPlus

Examiner Comments

Dichromate ions are not yellow.

The yellow colour here is incorrect. Chromate ions
are yellow, but dichromate ions are orange.

(b) What colour change does X undergo when it oxidizes propan-1-ol?

From ... ng\ S to... m“ag

ResultsPlus

Examiner Comments

The colours here are the wrong way round.

us

A
@ ResultsP

Examiner Tip
The order of the colours is important in a question

colour changes of indicators.

like this. This also applies when you are asked for the

GCE Chemistry 6CHO07 01
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Question 5 (c) (d) (e)

Many candidates knew that heating under reflux meant that the reaction flask was fitted
with a condenser in a vertical position. However, the condenser was often shown sealed
with a stopper or tap funnel. Some candidates were unsure of the structure of a condenser
and showed water entering the inner part rather than the outer jacket, or having the outer
jacket open to the flask.

In (d) many suggested a possible hazard of escaping vapour, and also that there would

be a loss of yield if reactants or products escaped. Some candidates missed the point

and suggested errors which occur in other experiments, such as heat losses or "inaccurate
reactions".

Many answers to (e) wrongly suggested that escape of vapour could be prevented by using
a stopper.
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(c) Draw a labelled diagram showing the apparatus for heating under reflux.
(2)

| A-__ Mot wateq out
T |

| condeM cRrL.

wend e nek hwat

(d) Give two reasons why the escape of vapour in step 4 should be prevented.
(2)

~ [« LEVAN
Reason 1...S0. thot .the .. m&.—az-lfmm. Aeesnol. . averperate  @Aoe cicapes.
.....t—.o.....rﬁ_f_...,;wm.oumd.in%.....g.md. ecs H..f.z..i.d. AY..acid ic..co)lected. ..
Reason2 . 6o the b 0"“90\58‘;& dersviot. . et vmden... ke

Leendens sl .

(e) How does the reflux apparatus prevent escape of vapour?
(1)

B The wngoombed. ._.-s.f.o;p.u.w.L....:..a..;‘..}r&...._.l.n.w.,e.e.\...,.bn.i.Jfng,._.p.o..i.mi:.....x.s.cw.e.s. arhile

e .oend VOGN w,’}ﬁ. h fah{/\ ]g.dﬂir)a.. PO it 6. Cﬂ-ﬂd-(’“ﬁ'&-d:--ba" the Condensen

ﬁ Results¥lus

Examiner Comments

The cooling water here is going in to the centre of the condenser.
The second reason given in (d) is incorrect.
In (e) the mark was not given as though it is correct to say that vapour would

condense, it is incorrect to say that unwanted vapour escapes. The lower boiling
point vapour would be the aldehyde or alcohol.

GCE Chemistry 6CHO07 01
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4@\-\@&-

(d) Give two reasons why the escape of vapour in step 4 should be prevented.

Reason 1. Eamp&__dg NopaL Yt r\a\\\ _._éec.rmu_ .

Ae SRR | o R
Reason2... RoXe o =eatMen e\ oo decrease

(e) How does the reflux apparatus prevent escape of vapour?

W XL A

AN cendenses  he  wmtmime—y-swwrrmnres ona.
conses. W A oun etk el e Rook .

This candidate does not know the structure of a condenser and
has left the outer jacket open at the top.

The comment in (d) on rate of reaction is incorrect, but (e)
shows understanding of how the condenser works.
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Question 5 (f)

Many candidates could suggest a suitable drying agent. However calcium oxide, which
was often suggested, would react with the propanoic acid. Calcium carbonate was another
incorrect suggestion which appeared regularly.

Answers to (ii) frequently referred to the drying agent absorbing the produce or coming
through the filter paper and did not make it clear that filter paper would absorb some of the
liquid product.

(f) Some water can be removed from the distillate in step 5 by adding a solid drying
agent. The solution of propanoic acid can then be decanted leaving the drying agent
behind.

(i) Suggest a suitable solid drying agent.
(1)

ﬂﬂhﬂdmuj calcium  olijowde.
(ii) Suggest why removing excess solid drying agent by decanting, rather than
filtering through filter paper, improves the yield,

(1)
i it s
. Because  the  Ake- paper.  absorbs the propanels °!_°_'TJ____£&_ .

m#-’»’% Hrough 1t

ResultsPlus

Examiner Comments

The meaning here is clear.
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(f) Some water can be removed from the distillate in step 5 by adding a solid drying

agent. The solution of propanoic acid can then be decanted leaving the drying agent
behind.

(i) Suggest a suitable solid drying agent.

Prhglious caldam ore,

(ii) Suggest why removing excess solid drying agent by decanting, rather than
filtering through filter paper, improves the yield.

(1)

The deanhiyf prves 2 Yeste where 1he b sefubion R, remoued quidly , eavry fie

ool & behind i‘@rFftkmq Thiougn filfe PARC & & Uy Sow prelecs whith MaY (duy

ﬁ ResultsPlus

Examiner Comments

Three answers have been given here, of which two are incorrect
and one unclear. The decanting process is faster than filtering,
but this is not why the yield is improved. The propanoic acid is
unlikely to vaporise during filtration. Saying that the product may
be is left behind in the filter paper and solid does not make it clear
that the liquid product is absorbed by the paper.

Examiner Tip

Don't give several reasons in an answer unless more
than one is asked for.
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Question 5 (g)

The calculations in both parts were well done. Most candidates correctly calculated the
number of moles of propanol used and hence the mass of propanoic acid. Various methods
were possible to find the percentage yield. The most popular was to find the mass of
6.0cm?3 of propanoic acid first, but quite a few candidates found the volume of the propanoic
acid which they had calculated in (i), and then found the yield by comparison of the actual
and theoretical volumes. A few found the number of moles in 6.0cm? propanoic acid, and
worked from there. If the mass of propanoic acid was calculated incorrectly in (i) then the
error was allowed to be carried forward to calculate the percentage yield.

The main errors were from the candidates who did not know the relationship of density,
mass and volume. There were also regular examples of incorrect rounding of values.

(i) Calculate the maximum mass of propanoic acid which could be formed from
10.0 g of propan-1-ol.

i | Propan-1-ol l Propanoic acid

- Molar mass / g mol™ | 60.1 ] 74.1

0
——(’3- - O -\bb wmol ad Pm?uw—'.-c;fc

|
Lo-\
Wik 0.l wwl of propuwiove atd  fomn (f WT(yrld.

Olbb ¥ 3u. - 3.
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(i) After purification, 6.0 cm’ of dry propanoic acid was obtained.

<|$

Calculate the percentage yield in the preparation.
The density of propanoic acid is 0.99 g ecm™.

(2)
rPMmags  of PUpanere Gerek Q.99 x b6-0 cua®
= 5.9y oa

%%/x/od‘/.[ o 45Las

5.
ke x 100/,
0.0k X34\

S x 1606/
9.3
= 48.°%%

(h) In another experiment, the same reaction mixture (propan-1-ol, X and concentrated

-

ﬁ ResultsPlus

Examiner Comments

This is an example of one of the many rounding errors seen in
this paper.

us

A
@ ResultsP!

Examiner Tip

Be careful when rounding the figures you give in your

answer.
The mass here should be 12.33 if two decimal places

are given.
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(i) Calculate the maximum mass of propanoic acid which could be formed from
10.0 g of propan-1-ol.
Propan-1-ol Propanoic acid
Molar mass / g mol™ 60.1 74.1
(2)
ma aj rapan - |- o| = JO
pepn=l-el £ 0. 611y
(o
fibd pabio X I , mo| ot }Jur)mn'c wal = 0'”4&”
madinuim  mass = 0. ]x T4,
- .6 3
(i) After purification, 6.0 ¢cm® of dry propanoic acid was obtained.
Calculate the percentage yield in the preparation.
The density of propanoic acid is 0.99 g ecm™.
5 (2)
§ Tty > ~—Z
[x0.49
o (e il - 0
V2 Py d o wz LTl g
1,

ﬁ ResultsPlus

Examiner Comments

This candidate has rounded the number of moles to two significant figures and then calculated
the mass of propanoic acid to three figures. As the method was correct this was allowed, but it
shows that early rounding can make a percentage difference in the answer of over 2%.

The answer to the second part follows from the answer to the first and gained both marks even
though the step to calculate the volume was not shown separately.

A
@ ResultsPlus

Examiner Tip

If there are two steps in a calculation it is a good idea
to show the calculation method for the first, in case you
make an error with the arithmetic in the final answer.
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Question 5 (h)

Many candidates knew that an aldehyde would form if the distillation apparatus was used,
but did not specify the name of the actual product.

The reason why a different product would form was not well understood. Some candidates
said that refluxing produced an acid and distilling produced an aldehyde without explaining
why. Candidates who said that distillation prevented complete oxidation occurring were
allowed the mark, but the best answers said that the aldehyde would distil off as it formed,
making further oxidation impossible.

(h) In another experiment, the same reaction mixture (propan-1-ol, X and concentrated
sulfuric acid) was heated in the apparatus shown in step 5. Identify the main organic
product which would be collected and explain why propanoic acid is not produced.
(2)
Product. vcﬂ AR A “\\ .
Explanation Relomse \“\)“3 ‘mk\ C’V\\ \ RS m\hﬁgc\fﬁ_ 'p(u Q-'\Y\Ulﬂ ‘\MJ
b o Seeaiiire Narsk S-bod F ke ol Wvave Ppenaic iid

@ B (Total for Question 5 = 15 marks)

OMON > §eylg - (s DX al\s TOTAL FOR PAPER = 50 MARKS

ﬁ ResultsPlus

Examiner Comments

The explanation is too confused for credit. Propanal is the first oxidation
product of propanol, and if propanoic acid formed it would not oxidize further.
It is true that propanoic acid would not distil over in the apparatus in step 5,
but the answer implies that some might be produced after the first few cm?.

A
@ ResultsPlus
Examiner Tip

Learn why different apparatus is used to obtain
different oxidation products, not just that refluxing
produces the carboxylic acid.
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(h) In another experiment, the same reaction mixture (propan-1-ol, X and concentrated
sulfuric acid) was heated in the apparatus shown in step 5. Identify the main organic
product which would be collected and explain why propanoic acid is not produced.

(2)

Product........

Explanation.... A4

(Total for Question 5 = 15 marks)

mm yfm:iﬂ Aillid off Ao ik com Lt

ResultsPlus

Examiner Comments

This is an example of a good answer.
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39



40

Paper Summary

Many candidates either do not know or do not understand why experiments are done in a
particular way. It is valuable to think about why experiments are carried out in a certain
way, and not just follow the instructions without considering the chemistry involved.

It is important to read the question carefully, take care with significant figures, and practice
drawing clear, correct diagrams of basic apparatus used in AS chemistry.

The Edexcel User Guide gives results of the analytical tests which are in the specification,
and should be used for guidance when describing colours.
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Grade boundaries for this, and all other papers, can be found on the website on this link:
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