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Introduction

The paper was generally well answered. Candidates were able to demonstrate their
knowledge of practical techniques and the interpretation of results from practical
experiments, though they found it much more difficult to calculate errors and assess their
effects on the accuracy of the final results.

Significant weaknesses were shown in the combination of AH values using a Hess' Law
cycle.

In numerical questions, too many candidates lost marks through premature truncation of
numerical values or confusion between significant figures and decimal places.
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Question 1(a)

This question was generally very well answered. Most candidates correctly identified all four
solutions. The most common error was to confuse the two acids.

Question 1(b)

This question was also generally answered well. Most candidates recognised that the
reaction between the acid and a carbonate gives effervescence.

(b) Explain how the observations allowed the student to distinguish between dilute
hydrochlorie acid and sodium chloride solution.

Ditwfe Ut peanls wite o« (arbonole fo
ik 0, X, sl L wldn. T W’(’f“‘“‘ diver
o daverene

(1)

This is a clear, correct answer.

(b) Explain how the observations allowed the student to distinguish between dilute

hydrochloric acid and sodium chloride solution,
(n

Tn fest A Sodun chlonde produes. o wiuke
prapoke and dulute HCL does not weack -

%
Results¥lus
Examiner Comments
The observations in test 2 are the same
for hydrochloric acid and sodium chloride
because they both contain chloride ions.

Examiner Tip

You must look for a test which
gives different results with the
two substances.
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Question 1(c)

Many candidates produced the correct equation but some ignored the instruction to give
the ionic equation and hence lost a mark. A significant minority gave incorrect signs for the
ions — Ag2+ was particularly common.

(c) Give the ionic equation, including state symbols, for the reaction of solution B in
Test 2. K2 + ';\!“IMU] _— ﬁ“JI + KNoy

1_(&!1) t Aﬁrf"ﬂ——) f\jl

ResultsPlus

Examiner Comments

This is so nearly correct, but the Agl
state symbol is missing so a mark is lost.

A
Q ResultsPlus

Examiner Tip

Put in ALL the state symbols.

(¢) Give the ionic equation, including state symbols, for the reaction of solution B in

Test 2.
271

Al

+1 » (2)
(-'"lf] t Aj — %—ﬁ" /\\912(:)]

ResultsPlus

Examiner Comments

The ion charges are incorrect but a rescue
mark could have been obtained if the state
symbol was not missed from the Ag?* ion.

A

ResultsP

Examiner Tip

us

Put in ALL the state symbols.
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Question 1(d)

This question was well answered though some candidates confused this with the test for
hydrogen chloride and said that white smoke was produced.

(d) What would you expect to see when dilute ammonia solution is added to the white
precipitate formed by solution C in Test 2?
(1)

’Tlﬂ.e L{Jlﬂl.tQ pif“(f[)ll"r\_t as J‘Q\VC;.Q »

ResultsPlus
Examiner Comments

This is a concise, clear answer.
A

ResultsPlus

Examiner Tip

Long answers are often unnecessary
- it is accuracy that counts.

(d) What would you expect to see when dilute ammonia solution is added to the white
precipitate formed by solution C in Test 27
(1)

No _(/m/,’;e as _rcﬂ'c":p;']‘qte A @}ﬁﬁe’d 1227 htea € - Test 2

S sobUe = ;I',JTC ammO N 19 Sofu}_?o'w

ResultsPlus
Examiner Comments

This is incorrect - the precipitate does dissolve.
A

ResultsP!

Examiner Tip

us

LEARN the tests for positive and negative ions.
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Question 2(a)

This question was generally well answered though some candidates gave the barium ion
charge as +1. Some were unable to identify the precipitate with sulfuric acid. Others
assumed that a brown gas must be bromine.

( y
2 A series of tests was carried out on a white powder, E, which is known to be a Group 2
nitrate.

(a) Complete the inference column for each test in the table below by giving a name or

formula.
4)

Test Observation Inference

The metal ion is

Carry out a flame test on E. Pale green flame . '
Ty N g Barium jon

The precipitate is
bariurm Sulphate

Add dilute sulfuric acid to an

: White precipitate
aqueous solution of E. precip

The brown gas is
A brown gas is

Heat a sample of E very strongly. | evolved . Nidrogen .d‘.'.g..‘.‘ '.d.e_

Test any gases given off with a The gas which relights the
glowing splint. The glowing splint glowing splint is
relights
IXYBEN o

%,
Resultslus
Examiner Comments
An excellent answer.
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2)

Test

Observation

Inference

Carry out a flame test on E.

Pale green flame

The metal ion is

Add dilute sulfuric acid to an
aqueous solution of E.

White precipitate

The p a-'f.p}tate is

Test any gases given off with a
glowing splint,

Heat a sample of E very strongly.

A brown gas is
evolved

The glowing splint
relights

The brown gas is

&b NO2.

Thc gas which relights the
glowing splint is

Oz

Resultstlus
Examiner Comments
Group II ions have a +2 charge.

ResultsP

Examiner Tip

us

Make sure that you can use the periodic table to
work out the charges on simple ions.

Remember that nitrates are usually soluble in water.

Test any gases given off with a
glowing splint.

Heat a sample of E very strongly.

Test Observation Inference
The metal ion is
Carry out a flame test on E, Pale green flame Ba}‘
Add dilute sulfuric acid to an : - L pre(:i:p-l-tatv: '
aqueous solution of E. Whits peecipitate 0
The brown gas is

A brown gas is
evolved

The glowing splint
relights

Bry
The gas wh:ch rehghts the
glowing splint is

ResultsPlus

Examiner Comments

An ionic precipitate has positive and negative ions.

Examiner T|p

The two common brown gases
are nitrogen dioxide and bromine.

Bromine isn't the only brown gas.
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Question 2(b)

A surprising number of candidates gave BaNO, as the formula. Others thought that the
substance was barium sulfate.

Question 2(c)

This question proved very difficult with only a minority of candidates obtaining both marks.
Some obtained one mark by writing the correct formulae for the products even though

the equation was not balanced. A surprisingly common answer involved the formation of
metallic barium - a highly unlikely product!

(¢) Write an equation to show the reaction which occurs when a sample of E 1s heated
very strongly. State symbols are not required.

Ba(N0g) — Ba0 + NO, 0,

ResultsPlus
Examiner Comments

The correct products are given, but
the reactant formula is incorrect.

)

Examiner Tip

Practice writing the formulae
of ionic compounds.

(¢) Write an equation to show the reaction which occurs when a sample of E is heated
very strongly. State symbols are not required.
(2)

Ba(n0y), — Ba+ 2M0; + Os

This answer was not awarded any
marks - metallic barium is not formed.

A

ResultsPlus

Examiner Tip

Heating a compound strongly is not going to
cause the formation of a highly reactive metal!
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Question 3(a)(i)

This question was generally very well answered though a few candidates did not gain the
second mark because they stated that a colourless solution was formed.

Note that colour combinations like "blue-green" were not accepted.

Question 3(a)(ii)

Most candidates correctly gave butan-1-ol but many gave butan-2-ol rather than the other
primary alcohol isomer, 2-methylpropan-1-ol.

Displayed formulae were more often correct than condensed structural formulae -
candidates would be well advised to use displayed formulae to answer this kind of question.

(i) Give the two possible structural formulae for the compounds X and Y which
both have the formula C;H,,0.

First possible structural formula

H H H H

{ \ | |
OH-—C-*C*-{%~ -H
] \
H OH R

Second possible structural formula

= \T W H

i i |
H-C—C—C-C-H

\ ' \ \

Ho H H OH

-

Results+lus
Examiner Comments
The same alcohol is given twice. Note

that the first structure would also be
penalised because of the O-H-C bonding.

¢ ResultsPlus
\

Examiner Tip
Remember to check that you haven't
written the same isomer twice.

Note that writing out the fully displayed
formula helps to avoid errors.
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Second possible structural formula

First possible structural formula
+ M y #
/ / ;)
H-C - C - F C - o¥
{ / /
# Y H A
Second possible structural formula
Hoooa ¥
! |
- c —F_c-c'ﬁ/
I | |
# H ? 14
=
0
+IUS \ ResultsPlus
Examiner Comments Examiner Tip
Propan-2-ol is a secondary Pri lcohols d ¢ i
alcohol so will oxidise to a ketone. rimary alconols do not necessartly
have a straight carbon chain.
First possible structural formula
A —) H N A N
E % Y A
(—r=T=t=%t  u-C- ¢-C-c-oH
l/ : \ | \ o | ) ) J
H H R K

T
Results¥lus
Examiner Comments
The second structure is incorrect. It

has a carbon atom with three bonds
and an oxygen atom with three bonds.

Examiner Tip

Drawing out fully displayed formulae
can help you to avoid errors like this.

GCE Chemistry 6CHO07 01
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Question 3(b)

This question was generally well answered. Candidates who gave a displayed formula were
far less likely to make errors than those attempting to write a condensed structural formula.

(b) A colourless liquid, Z, also with the formula C4H,40, resists oxidation on heating
with acidified potassium dichromate{V1) solution,
Give the structural formula for liguid Z.
" (1)
\
w=C=h
W
o
gL —C—C-n
UL
oo
W
A

ResultsPlus

Examiner Comments

An excellent answer.

Using a fully displayed formula helps
to avoid errors!

(b) A colourless liquid, Z, also with the formula CgH,00, resists oxidation on heating
with acidified potassium dichromate{ V1) solution.

Give the structural formula for liquid Z. |
H

Hh o H H
\ | |
H-C-C~c—C-H

! 1 1 |
H B ow H

(1)

ResultsP

Examiner Tip

+IUS
Examiner Comments

This is a secondary rather than
a tertiary alcohol.

Only tertiary alcohols are not
oxidised by acidified dichromate.
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Question 3(c)(i)

This question was very well answered though a few candidates did not gain the second mark
because they stated that the solution became “clear”.

Question 3(c)(ii)
This question was usually answered well, though some candidates added HBr to the double
bond instead of adding HOBr or Br,

(ii) Give the displayed formula of the product formed in (c)(i).

H 114 oW op
} o
h'_(:L -_{r_ '(;_C "'UPFH
A

&j{ o, ¥ n H
ResultsPlus
Examiner Comments

The double bond is left in the structure.
A
ResultsPlus

Examiner Tip

Carbon atoms can't form five bonds!

(ii) Give the displayed formula of the product formed in (c)(i).
(1)

LU = D

\ \ [
HW—c—-C—-C-C—C-H
\

g:"_:)r H o= H -

ResultsPlus

Examiner Comments
HBr added - no marks.

A

ResultsP

Examiner Tip

us

The reaction with bromine adds HOBr or Br,

GCE Chemistry 6CHO07 01 13



Question 3(c)(iii)

Most candidates were aware that steamy fumes are given though a few thought that a
smoke rather than a mist would be formed.

(iii) What would you expect t when a small quantity of phosphorus(V) chloride
w

was added to a samEle a test tube?
(1

Sheamy  Rmes  of  Hcy

Results¥lus
Examiner Comments
This is a concise, clear answer.

(iii) What would you expect to see when a small quantity of phosphorus(V) chloride
was added to a sample of W in a test tube?
(1)

o Foziss and a. W, iué%:,,

ResultsPlus
Examiner Comments

This answer misses the point of the test!
A

Examiner Tip

Give specific observations for a particular test.
There is always fizzing when a gas is given off.

14 GCE Chemistry 6CHO07 01



Question 3(c)(iv)

Many candidates made this question unnecessarily difficult by adding across the double

bond. The addition of HCI was allowed since
candidates often added Cl, or even Br,.

this would be formed in the reaction, but

—

(iv) Give the displayed formula of the orga

nic product formed in (c)(iii).

Examiner Comments

Two errors: the -OH group is not substituted
and Cl, is added across the double bond.

ﬁr J#+ ;# I ;f?
u-C=C6 ~C ~C—¢ ~ow
! f 4 / /
ct o a4 “f
)
Result<Plus ResultsPlus

Examiner Tip

Learn the tests for functional groups -

Hooaf
’ | |
ccC-c-C-
/ [ {
d Y H
ResultsPlus

Examiner Comments
Fully correct.

(iv) Give the displayed formula of the orga
LU H
1 ! |
NTR G
| | | I
s I B &
D
Resultslus

Examiner Comments

HCI is correctly added across the
double bond but the -OH group is
not substituted - so no marks.

(iv) Give the displayed formula of the organic product formed in (c)(iii).

C—-C~-¢(C~- L‘I—f-., H

including the equations for the reactions.

U n
)

C—-C|

F

ResultsPlus

Examiner Tip

All that is necessary is to substitute
the OH with CI.

nic product formed in (¢)(iii).

+
|

#

Examiner Tip

Learn the basic tests for functional
groups.

GCE Chemistry 6CHO07 01
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Question 3(c)(v)

The answers to this question were quite well done though many candidates did not NAME
the functional groups, giving formulae instead and losing the marks. Some confused
"hydroxide", an ion, with "hydroxyl", a correct name for the -OH group.

(v) Identify, by name, the two functional groups present in compound W,

I-|[ H ]-|l H H

| ||

H—C‘=(‘—(|‘—(|"—(|‘—O—H
H H H

First functional group

e & Grbor double bond  cotbon qresp..

Second functional group

L\T]fox.'_ JQ _ jruqr

<d\_, A
ResultsPlus ResultsPlus

Examiner Comments Examiner Tipf

Do not confuse "hydroxyl" and
"hydroxide".

"Carbon-carbon double bond" was
allowed for "alkene" but "hydroxide"
refers to an ion, not to an organic
functional group.

(v) Identify, by name, the two functional groups present in compound W,

Py
|
H—C=C—C—C—C—0—H
|
H H H

First functional group
Plkenes

Second functional group

PlconOls

ResultsPlus

Examiner Comments
This is a fully correct answer.

Examiner Tip

Learn the names of the functional
groups.

16 GCE Chemistry 6CHO07 01



(v) Identify, by name, the two functional groups present in compound W.

H HHHH
P
}|-l l|1 l-ll
First functional group

C=C.

Second functional group

Q- H

ResultsPlus

Examiner Comments

The question asked for NAMES of
functional groups - so no marks.

A

4

O

Examiner Tip

Read the question!

GCE Chemistry 6CHO07 01
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Question 4(a)

Most candidates obtained at least three marks on this question. The most common error
was to fail to appreciate that the reaction is endothermic so AH is positive.

Some candidates gave no sign at all despite the fact that the question clearly asked that a
sign be included, so lost a mark.

' )

(iii) Use your answers to (a)(i) and (ii) to calculate, in kJ mol ! the enthalpy change,
AH,, when one mole of KHCO,(s) reacts completely with the acid. Include the
sign for AH,.

IOME = ouo = |.0OKkS )

AH. = 1+ 045
0-05%8

<4 3003 kjmdl”

D

i

Resu us

Examiner Comments

Examiner Tip

An excellent answer. Don't forget to include the "+" - the

question asked for the sign.

(iii) Use your answers to (a)(i) and (ii) to calculate, in kJ mol™, the enthalpy change,
AH,, when one mole of KHCOs(s) reacts completely with the acid. Include the

sign for AH,.
=
o us (2)
—_— = 2O 0AE .
0-03 4%
-
30 076 +% %000 = —20.0%2 WJ mol

A

ResultsPlus

Examiner Comments

Examiner Tip

This is correct except for the
sign of AH.

The temperature falls so the reaction
is endothermic - AH is positive.

18 GCE Chemistry 6CHO07 01



Question 4(b)(i)

Many candidates failed to appreciate that a comparison was involved here - so both
reactions must be discussed in the answer. It wasn't enough to simply say that one
temperature change was bigger than the other - this will almost always be the case.

(b) In the second experiment, the enthalpy change for the reaction between potassium
carbonate and dilute hydrochloric acid was calculated from the results.

K,CO;(s) + 2HCl(aq) — 2KCl(aq) + H,O(l) + CO,(g)

The molar enthalpy change, AH,, for this reaction was calculated to be ~34.0 kJ mol ™.

(i) State one way in which the temperature change is different when equal numbers
of moles of potassium hydrogencarbonate and potassium carbonate react
separately with the same volume of excess dilute hydrochloric acid.
(n

When pottasium,. hgdrocseﬂcf“‘wﬁﬂ*e*\’each with dllute aclrochtaric,

) ( heat eneray absorbed)
.accd,. Yhe reachior (s endethermic. . [ pesitive entialpy charmgd: .

(heat energy preduced)
When pottasium carkenate.. Yearks, Yhe veathon. i exothermic. (hegahve

... . ... emaby cnrge). | |

-‘

Resu us

Examiner Comments
This is an excellent answer.

Examiner T|p

Always refer to both items in a
comparison.

(b) In the second experiment, the enthalpy change for the reaction between potassium
carbonate and dilute hydrochloric acid was calculated from the results.

K
K,COs(s) + 2HCl(aq) — 2KCl(aq) + HyO(l) + CO«(g)
The molar enthalpy change, Af,, for this reaction was calculated to be —34.0 kJ mol™'.

(i) State one way in which the temperature change is different when equal numbers
of moles of potassium hydrogencarbonate and potassium carbonate react
separately with the same volume of excess dilute hydrochloric acid.

(n
sheng M
e comumidnen o Mo Zin, k(O and ko,

dxzﬂ.u Agman o u%pﬂ*am MM0$€ s dyﬂ!ﬁn

A
Examiner Comments Examiner Tip

L]

ResultsF us

It sn't enough just to state that the | | 118 & TR0 0 e e ions
temperature change is different. Y 9

normally have different temperature
changes. Avoid vague statements like this!
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(b) In the second experiment, the enthalpy change for the reaction between potassium
carbonate and dilute hydrochloric acid was calculated from the results,

KaCOs(s) + 2HCl(aq) — 2KCl(aq) + H;O(l) + COa(g)

The molar enthalpy change, AH,, for this reaction was calculated to be —34.0 kJ mol ™.

(i) State one way in which the temperature change is different when equal numbers
of moles of potassium hydrogencarbonate and potassium carbonate react
separately with the same volume of excess dilute hydrochloric acid.
(1)
Seten

The frdper  peaction e with Ky(03 s exothermis,

W.o9ivy oat heak

ResultsPlus

Examiner Comments

The answer given is correct but there
is no comparison - so no marks.

Examiner Tip

Always discuss both items in a
comparison.

20 GCE Chemistry 6CHO07 01




Question 4(b)(ii)

This question was very well answered - helped by the fact that there are a large number of
possible correct answers.

(i) Give one assumption made when calculating the values of AH, and AH; from
experimental results.

()

This is one possible correct answer.

(ii) Give one assumption made when calculating the values of AH, and AH, from =~ 07~
experimental results,
(n

Moyl . moleahg HCL  Jsed M wole

ResultsPlus

Examiner Comments

The HCl is in excess, so this cannot
be correct.

A

D
ResultsPlus
Examiner Tip
Read the whole question carefully. Using

more of a reagent in excess cannot alter
the reaction.
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Question 4(c)(i)

This question was very poorly answered. Very few candidates appreciated that the first
equation had been doubled so AH, had to be doubled too.

(c) The values of AH, and AH, may be used to determine the enthalpy change for the
following reaction (AH,).

2KHCOs(s) — K,COs(s) + HO(1) + COy(g)

A Hess cycle based on these reactions is shown below,

AH,

2KHCO4(s)

K3CO5(s) + HyO(l) + COy(g)

A

+ 2HCl(aq) + 2HCl(aq)

|2KCl(ag) + 2H,0(l) + 2CO,(g)

(1) Use Hess's Law to complete an expression for AH, in terms of AH, and AH>.

AH, =1A“j) = Auz

(1

OO ResultsPlus

Examiner Tip

Resu us

Examiner Comments
This is a rare correct answer!

Make sure you know how to use Hess'
Law even when enthalpies of formation or
enthalpies of combustion are not involved.

(¢) The values of AH, and AH; may be used to determine the enthalpy change for the
following reaction (Af;).

2KHCOs(s) — K»COs(s) + H,O(l) + COx(g)

A Hess cycle based on these reactions is shown below.,

AH,
2KHCO4(s) ‘—“{ K,CO4(s) + HyO(l) + COa(g)
+ 2HCl(aq) + 2HCl(aq)
<Hs A Ha

2KCl(ag) + 2H,O(l) + 2COs(g)

(i) Use Hess’s Law to complete an expression for AH, in terms of AH, and AH,.
(n

AH, = AW, = AHz

OO ResultsPlus

Examiner Tip

ResultsPlus

Examiner Comments

This answer demonstrates a very
common error.

Check the number of moles in the
equations.

22 GCE Chemistry 6CHO07 01



Question 4(c)(ii)

This was poorly answered because few candidates had derived the correct formula in the
previous part of the question. Some candidates spoiled an otherwise correct answer by
failing to explicitly give the positive sign - which was asked for in the question.

(ii) Calculate the value of AH, in kJ mol™. Include a sign in your answer,
. (2)
AHr= 2630)-(-3%.0)
=494 kT /mol , |
A

ResultsPlus
Examiner Comments

This is an excellent, clear
answer.

Examiner Tip

Always include the sign when the
question asks for it.

(i) Calculate the value o}“AH, in kJ mol™!. Include a sign in your answer.

D He = (2130.0) ¥h.0

AVe= 60+ 24
A H = @\\_‘.0\(.3_ mo\'\

ResultsPlus

Examiner Comments

Examiner Tip

Always include the sign when the

This is a good answer but one mark
question asks for it.

is lost for omitting the sign.

GCE Chemistry 6CHO07 01 23



Question 5(a)(i)

This question was very well answered.

Question 5(a)(ii)
This question was also very well answered.
Question 5(b)(i)

This too was very well answered. A few candidates threw away a mark by giving an answer
accurate to only one significant figure.

Mass of contents after heating / g PR

Mass of water removed / g 0ra%

(b) (i) Calculate the number of moles of water removed on heating the hydrated
sodium bromide crystals.

Mole = Mass Mass = Qvugq -ao sl (1)
RMM . = 0-4%gq
mMmole = 0-a%€ RMM = \%
-
; ™Oo\€ = 005 A
2/ Results¥lus
us Examiner Tip

Examiner Comments If the question doesn't ask for a specific number

This is an example of a good answer of significant figures, it is very rarely wrong to
ruined by inaccuracy - the answer should give answers to three significant figures. So, if
be given to at least 2 significant figures. in doubt - use 3 significant figures!

Mass of contents after heating / g J.ﬂ@

Mass of water removed / g D .99

(b) (i) Calculate the number of moles of water removed on heating the hydrated
sodium bromide crystals.

m= T A qand
Mr

0.9% _ 09 _ 0.05f s
16+ 2 B

(1)

]
{
[

Resultst
Examiner Comments
This is a good, clear answer.
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Question 5(b)(ii)

This question was also very well answered.

IYIADD VI WWIIIWLILW UGIWVLY uEuuus r 5 T/
Mass of contents after heating / g 2.4
Mass of water removed / g SQaY

(b) (i) Calculate the number of moles of water removed on heating the hydrated
sodium bromide crystals.
(1)

~ 18

(ii) Calculate the number of moles of anhydrous sodium bromide, NaBr, formed
after heating.

(2)
N =nn - 2
_M— — 4 =0, 0242
1O2.9
ol »
Examiner Comments
This is an excellent answer.
Mass of contents after heating / g 2.Y4¢q
Mass of water removed / g 0 4%
(b) (1) Calculate the number of moles of water removed on heating the hydrated
sodium bromide crystals,
Flgo = 1@ (1)
0. a¥
v - 0. 094 mo el
(if) Calculate the number of moles of anhydrous sodium bromide, NaBr, formed
after heating.

(2)

-

%Y - a6 xi0)
(o2 .4 Pa)

OO ResultsPlus

Examiner Tip

ResultsPlus
Examiner Comments

The molar mass is correct but the wrong
mass is used, so one mark is lost.

Show your workings - the correct molar mass rescued
one mark even though the wrong mass was used.

GCE Chemistry 6CHO7 01 25



Question 5(b)(iii)

Considering that the two previous parts were usually very well answered, it was surprising
how many candidates failed to give the correct answer here. Some confused significant
figures with decimal places and some truncated their answers to 5(b)(i) and 5(b)(ii) to only
one significant figure and so obtained a very inaccurate answer to this part, losing a mark.

(iii) Use your answers from (b)(i) and (ii) to calculate the value of x. Give your
answer to two significant figures.

11’ o.osqt'l — liqur'-
O.o'},“\l
L= 22
———

Results¥lus
Examiner Comments
This is a good, clear answer.

(iii) Use your answers from (b)(i) and (ii) to calculate the value of x. Give your
answer to two significant figures.

No By 2 O.Oa. w N 4
Na 3¢ ¢ x HO o (2)

T O. O wal,

Nr.'\ %-r bl —2 H;O

ResultsPlus
Examiner Comments

Truncation errors made this answer
inaccurate and cost one mark.

A

ResultsP

Examiner Tip

us

Work to 3 significant figures!

26 GCE Chemistry 6CHO07 01



Question 5(c)

A very large number of candidates failed to appreciate that two balance readings are
involved in measuring the mass of the crystals so the error must be doubled.

(¢) Each mass reading in the table has a maximum error of £0.005 g.

Calculate the percentage error in the mass of the contents of the crucible before
heating the 3.47 g of crystals.
2)

0°005 oo - 0»023%//

2149

A

%
ResultsPlus
Examiner Comments
The error is not doubled and the error is

not divided by the true value of the mass
of the crystals. So both marks are lost.

Examiner Tip

Think about the true value, when
calculating a percentage error.

(c) Each mass reading in the table has a maximum error of £0.005 g.

Calculate the percentage error in the mass of the contents of the crucible before
heating the 3.47 g of crystals.

£ 0. 005 =

43 X0 = O\[{—L'-%

ResultsPlus

Examiner Comments

The error is not doubled so one
mark is lost.

Examiner Tip

If two readings are involved, the
error must be doubled.

(c) Each mass reading in the table has a maximum error of £0.005 g.

Calculate the percentage error in the mass of the contents of the crucible before
heating the 3.47 g of crystals.

0‘30.?51“ xlovf. = 0288 .

ResultsPlus
Examiner Comments

This reponse gives the correct
answer.
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Question 5(d)(i)

Many candidates failed to appreciate that the additional mass due to the carbon deposits
would make the apparent loss of mass less.

(d) The correct value for x is 2.
Two possible errors that might occur during the experiment are described below.
For each error, predict the effect the error would have on

e the apparent mass of water removed

e the calculated value of x

(i) Carbon from the Bunsen burner flame was deposited on the crucible during
heating.

Apparent mass of water removed:

kess
ool have Seemed asif prp? tass o wode

0005 (el (06 dhe e bl cxod hage hadanere mass
Value of x: qd&e_(‘ coardg
Sma\\et‘

_..\fa[u@_ag_)_{___m. EIIXTCR [ oo

ResultsPlus

Examiner Comments
This is a good answer.

(d) The correct value for x 1s 2,
Two possible errors that might occur during the experiment are described below.
For each error, predict the effect the error would have on

e the apparent mass of water removed

e the calculated value of x

(i) Carbon from the Bunsen burner flame was deposited on the crucible during
heating.
(2)

e%wr%m Aompy ed

Apparent mass of water removed:

Value of x:

ResultsPlus
Examiner Comments

The candidate has not appreciated that the apparent
loss of less water, means less water of crystallisation.
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Question 5(d)(ii)

Candidates again found it difficult to relate the loss of crystals to the apparent change in

mass.

~
(ii) A few crystals of hydrated sodium bromide jumped out of the crucible during
heating.
(2)
Apparent mass of water removed:
| 427t Apparens moss, o wader (e vnowd wiedd
se V\\:DV‘O ¢
Value of x:
2.}
X oo\ benhg\fﬁr Va\u@
ResultsPlus
Examiner Comments
This is a good answer.
( \

(ii) A few crystals of hydrated sodium bromide jumped out of the crucible during
heating.

Apparent mass of water removed:wouw \d e highe?
sfuader™

We cesew \;d'.E_sJ_e_ - ‘n‘ﬂl LMose. mess 0#.;‘.-9—1?!, Phanihe o cdual '-'-‘-"013; Lian, feeen. e oo,

Value of x; ‘u)c:w W ncretsez

T,
fl%e codeuwlabed _u.al..mg..,q# 2. 20 .&ms.;n.cx.eme D

(2)

mau(’&

ResultsPlus

Examiner Comments

After some hesitation, the candidate
gets it right!
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Question 5(e)

This question proved difficult with many candidates missing the straightforward answer of
putting a lid on the crucible to stop the solid jumping out. Only a small minority were aware
that the best technique is to heat to constant mass.
(e) Suggest two improvements to the experiment, other than changing the balance, that
would help to achieve a more accurate result,
)

First improvement
4 cl

“Use o%pdustrene cup Mstead ¢4 o
aotble | o B

Second improvement

~ Repeat the expeniment to ensore
MOR AWt NN eSO K-

A
<d\ ResultsPlus OO ResultsP!

Examiner Tip

Examiner Comments

This response gives one correct and
one unrealistic suggestion.

It is not a good idea to heat
polystyrene with a Bunsen burner!

(e) Suggest two improvements to the experiment, other than changing the balance, that
would help to achieve a more accurate result.

First improvement
Rep—. Mook . e Cracible. . il Hrere—ie0o—elhongeTia i
moss.. 14, SRete-covwstont

‘ Second improvement

‘ Re.'.MSM...M._c:.v.mc_-f'l_bkt_.____Tl_emmd‘mtta_l\j__ LOftey _hmﬁuﬁ R

ResultsPlus
Examiner Comments

One good answer is partially
repeated - but only gains one mark.

Examiner Tip

Don't repeat the same idea
when two answers are required.
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(e) Suggest two improvements to the experiment, other than changing the balance, that
would help to achieve a more accurate result.

First improvement
Rep— Moot the. Cracible. . it there—ie0o—elouge T
mass 1A Selte-cowstont

Second improvement

ﬁ ResultsPlus

Examiner Comments
A water bath isn't hot enough.

Examiner Tip

A Bunsen burner generates a much
higher temperature than a water bath.
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Paper Summary

The full range of marks was available. The best candidates scored very highly indeed and
even the weakest candidates were able to demonstate what they knew.
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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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