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Introduction

The style and format of the paper were similar to that in previous series. All the questions
were accessible to well-prepared candidates and many excellent scripts were seen. The
standard of the numerical work was high, although some candidates were unable to
distinguish between decimal places and significant figures. A substantial number of rounding
errors were seen. Other candidates insisted on quoting intermediate answers in calculations
to only one significant figure, thereby considerably affecting the accuracy of their final
answer. In a number of cases, candidates had failed to read the question with sufficient care
and as a result, offered irrelevant answers.
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Question 1 (a)

(a)

(1)

(i1)

(iii)

1 A student carried out a series of tests on two solids, X and Y. In parts (a) and (b),
complete the inference column in the tables using names or formulae.

(3)

Test Observation Inference
Carry out a Lilac flame. Cation in X
flame test on .
solid X. KT don
Dissolve solid X in Pale cream precipitate Anion in X
water. Add dilute formed which dissolved .
nitric acid followed Broodem

by aqueous silver
nitrate.

Test any precipitate
formed with
concentrated
ammonia solution,

in concentrated ammonia
solution.

Add a few drops of
concentrated sulfuric
acid to a small
portion of solid X.

A red-brown gas Z was

released which condensed to a

red-brown liquid.

[dentity of gas Z
Bra

. A

(iv) Give the formula of solid X.

(1)

ResultsPlus

Examiner Comments
An excellent answer with all inferences correct.

Use names if you are not 100% sure of
the formulae of the species concerned.
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A student carried out a series of tests on two solids, X and Y. In parts (a) and (b),
complete the inference column in the tables using names or formulae.

(a)

(i)

(i1)

(i)

3
Test Observation Inference
Carry out a Lilac flame. Cation in X
flame fest on + -1
solid X. B SRR <
Dissolve solid X in Pale cream precipitate Anion in X

water, Add dilute
nitric acid followed
by aqueous silver
nitrate,

Test any precipitate

formed which dissolved
in concentrated ammonia
solution,

-

formed with

concentrated

ammonia solution.

Add a few drops of A red-brown gas Z was [dentity of gas Z

concentrated sulfuric | released which condensed to a

acid to a small red-brown liquid. . l\.ma e

portion of solid X.

(iv) Give the formula of solid X.

In (a)(iii), the red-brown gas was often
incorrectly identified as nitrogen dioxide.

e

n

Resultslus

Examiner Comments

Adding
containing only potassium and bromide ions
cannot produce an oxide of nitrogen!

concentrated sulfuric acid to a solid

GCE Chemisty 6CHO7 01
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Question 1 (b)

[ )

(1)

(ii)

Test

Warm a small
quantity of solid Y
with aqueous sodium
hydroxide and test
any gas evolved with
damp red litmus
paper.

Acidify a solution

of Y with dilute
hydrochloric acid
and then add aqueous
barium chloride.

Observation

Colourless gas evolved that
turned damp red litmus paper

blue.

White precipitate formed.

B ===

(111) Give the formula of solid Y.

N H.w g.of_«‘i :

Gas evolved

NI ¢

Cation in Y

(3)

Inference

NHy"

Anion in Y

30\.1 o

Examiner Comments

In (b)(ii), the formula of the sulfate ion is incorrect. It should have
two negative charges. In (b)(iii), the formula of ammonium sulfate
is incorrect. A consequential mark for the formula in (b)(iii) was not
awarded if either of the ions in (b)(i) and/or (b)(ii) had an incorrect

charge - as is the case here in (b)(ii).

In (b)(ii), had the candidate written the word "sulfate"

instead, the mark would have been awarded.

6
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(b)

3)
Test Observation Inference
(i) | Warm a small Colourless gas evolved that Gas evolved
quantity of solid Y turned damp red litmus paper
hydroxide and test
any gas evolved with Cation in Y
damp red litmus "
(ii) | Acidify a solution White precipitate formed. Anion in Y
of Y with dilute ﬂ -
hydrochloric acid RO A S
and then add aqueous
barium chloride.
(iil) Give the formula of solid Y. 1)
Results#lus
Examiner Comments
In (b)(ii), the anion in Y is incorrectly identified as a chloride
ion. In (b)(iii), a mark has been consequentially awarded for
the formula of solid Y as the formula given follows on from
the ions given in (b)(i) and b(ii), both of which exist.
® )
Test Observation Inference
(i) | Warm a small Colourless gas evolved that Gas evolved
quantity of solid Y turned damp red litmus paper } AH
with aqueous sodium | blue, Jdmmenia ( 2 )
hydroxide and test
any gas evolved with Cation in Y
damp red litmus .
paper. Ammonium..1on.. U‘H-r*)
(ii) | Acidify a solution White precipitate formed. Anion in Y
of Y with dilute 2.
hydrochloric acid : Sulﬁ;mtf LOR .. (SO") :
and then add aqueous
barium chloride.

(iii) Give the formula of solid Y.

(1)

CMDSO

This answer is correct in all respects.

ResultsPlus

Examiner Comments
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Question 02

2 An organic liquid, W, has the structure

following tests are carried out.

HOCH,CH=CHCH,0H

Complete the table by writing the observations you would expect to make when the

Test

Observation

Add W, drop by drop, to a small volume
of bromine water and shake the mixture
until there is no further change.

Colour change
from

Orange. brewn

to

eowovaess

Add phosphorus(V) chloride to W,

Test any gas evolved with damp blue
litmus paper.

. Reamyy, fames, ﬁﬂ‘cwh‘m) me

_Dbserveed

Add aqueous potassium dichromate(V),
acidified with dilute sulfuric acid, to W
and heat the mixture,

Colour change
from

L Rrone
to

ResultsP

Examiner Comments

An excellent answer, correct in all respects.

us
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2 An organic liquid, W, has the structure
Cy Mg
HOCH,CH==CHCH,0H

Complete the table by writing the observations you would expect to make when the
following tests are carried out.

Test Observation

Add W, drop by drop, to a small volume | Colour change
of bromine water and shake the mixture | from
until there is no further change. Q)
B =1 (= T

to

L Coloulesa,
Te damp blue \vwws

Test any gas evolved with damp blue .
litmus paper. Doy 'S qud and Aumg |ved.

Add aqueous potassium dichromate(VI), | Colour change
acidified with dilute sulfuric acid, to W from

and heat the mixture,
Oee.

to

<J\4 ResultsPlus

Examiner Comments
or the phosphorus(V) chloride test, the mark was not awarded
for this answer relating to the effect of hydrogen chloride on
damp blue litmus paper. The litmus paper is turned red, but is
not bleached. There was frequently confusion with the result of
the test for chlorine gas. The appearance of steamy fumes on
evolution of hydrogen chloride was overlooked in this response.

Add phosphorus(V) chloride to W,

OO ResultsPlus

Examiner Tip
Check that all observations have been given.
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2 An organic liquid, W, has the structure

following tests are carried out.

HOCH,CH=CHCH,OH

Complete the table by writing the observations you would expect to make when the

Test Observation
Add W, drop by drop, to a small volume | Colour change
of bromine water and shake the mixture from
until there is no further change,
L:}(Q A7)
to

Add phosphorus(V) chloride to W.

Test any gas evolved with damp blue
litmus paper.

| f&*lewng {omes. occur

Add aqueous potassium dichromate(VI),

Colour change

acidified with dilute sulfuric acid, to W from
and heat the mixture.
to
—

g\az ResultsP

Examiner Comments

This response did not include the fact that
the hydrogen chloride formed when W
reacts with phosphorus(V) chloride would
turn the damp blue litmus paper red.

us

Q ResultsP!

Examiner Tip

Read the question very carefully to
ascertain what is required.

us
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Question 3

Graph plotting and chemistry calculation skills were both examined in this question, which
carried a maximum of fourteen marks.

(a) (i) Plot a graph of temperature against volume of acid added on the axes below.
Draw two straight lines on your graph and extrapolate the lines until they
intersect,
(2)

32

Temperature / °C - 26 - N BENAE SRS SN EEE,

24

22

20

0 10 20 /6 30 40 50
Volume of HCI(aq) / cm*

(i1) Use the extrapolated lines on your graph to read off the maximum temperature
reached in the neutralization reaction.
(2)

Maximum temperature ﬁ.-% e

(iii) The point at which the two extrapolated lines meet corresponds to the volume of
| hydrochloric acid required for neutralization. Read off this volume from your

graph.
(1)

Volume of hydrochloric acid ﬁ ..... fﬁ’ .................. cm’

GCE Chemisty 6CHO7 01
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(iv) Calculate the number of moles of sodium hydroxide in 50.0 cm® of a

1.00 mol dm™* solution.
(1)

Ne Cv
- | o= _5’9_.
- oen = COS mels

(v) HCl(ag) + NaOH(aq) — NaCl(aq) + H,O(l)

Use this equation and your answers to (iii) and (iv) to calculate the
concentration of the hydrochloric acid in mol dm™,

% P\ )7 0. 08 ~a\,

(2)

C= "N . O, 0%

= 1,92 r'\alolf-\";
Vv 26 w107

(b) (i) Use your graph and answer to (a)(ii) to calculate the maximum temperature
change, AT, for the reaction,

29.9-92.2

(1)

AT= ... Lol OC

12
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(ii) Use your value for the temperature rise, AT, to calculate the heat energy
produced when 50.0 cm* of sodium hydroxide is exactly neutralized by the
volume of hydrochloric acid you obtained in (a)(iii).

Use the expression

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

[Assume the specific heat capacity of the solution to be 4.2 J g*' °C"' and the
density of the solution to be 1.0 g em™]

) bolal wolume: Sox 76
//@ 2 76 f"':g

M 2 \xTG:?Ga_

C - 76 « L.2x71.6
= 24L25.92 T

(iii) Use your answers to (a)(iv) and (b)(ii) to calculate the enthalpy change, in
kJ mol™, for this reaction.

Give your answer to two significant figures and include a sign.

A/{e%vj \Q6*ol
/Y

SMautpy o 242641 %197
a 0,08

)

-\

4ya kg ol

AH = @ "'q kJ mol™!

OO ResultsPlus

Examiner Tip
Always check at the end of an

ResultsPlus

Examiner Comments

An excellent answer, except that the negative energetics calculation whether the
sign has been omitted in (b)(iii). The reaction is reaction is exothermic or endothermic.
exothermic and so a minus sign is required. Then give the correct sign.
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(a) (i) Plot a graph of temperature against volume of acid added on the axes below.
Draw two straight lines on your graph and extrapolate the lines until they

intersect.
(2)
32 ;
H-H b -y
30 s P RS -
N |
28 b -
.—hﬂ—'— R 8 2
Temperature / °C 26
24
22 ¥ u
20" T B r: THHT
0 10 20 30 40 50
Volume of HCl(aq) / cm’
(ii) Use the extrapolated lines on your graph to read off the maximum temperature
reached in the neutralization reaction.
(2)
Maximum temperature 20‘5 °C

(iii) The point at which the two extrapolated lines meet corresponds to the volume of
hydrochloric acid required for neutralization. Read off this volume from your
graph.

1))
25 cm’

Volume of hydrochloric acid ...

14

GCE Chemistry 6CHO07 01




(iv) Calculate the number of moles of sodium hydroxide in 50.0 cm’ of a
1.00 mol dm™ solution.
(1)

Woe les = C__....-XU wlw7~50%i
oo doo 0

Vhﬂ'lae/]; O 05

(v) HCl(aq) + NaOH(aq) — NaCl(aq) + HO(l)
00 Bpalts 0 0Gwults
Use this equation and your answers to (iii) and (iv) to calculate the
concentration of the hydrochloric acid in mol dm™.

(2)
V\Aﬁ\f’/) o C‘zjo

0‘06: C.XA?—S

oo o
= 005 x|goo
25

-3
Cz 2 mol dw

(b) (i) Use your graph and answer to (a)(ii) to calculate the maximum temperature
change, AT, for the reaction.
(1)

(29-8) - (22:2) = %3 4o F3

GCE Chemisty 6CHO7 01
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(ii) Use your value for the temperature rise, AT, to calculate the heat energy
produced when 50.0 cm?® of sodium hydroxide is exactly neutralized by the
volume of hydrochloric acid you obtained in (a)(iii).

Use the expression

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

[Assume the specific heat capacity of the solution to be 4,2 J g”' °C™" and the
density of the solution to be 1.0 g cm™]

Ojou) x H2 x F3 = 1933 Soule

(iii) Use your answers to (a)(iv) and (b)(ii) to calculate the enthalpy change, in
kJ mol™', for this reaction.

Give your answer to two significant figures and include a sign.
(3)

gm_&; -y .1533 Soulén n 1-533 l(J-

<J\ﬂ ResultsPlus

Examiner Comments

In part (a), note how the right-hand straight line misses

the points and so the two straight lines do not intersect
above 29.5 °C. The two straight lines should intersect at a
temperature above the highest temperature given in the table
of results! Despite this error, consequential marking allows
the award of further marks in later parts of the question.

16
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(a) (i) Plot a graph of temperature against volume of acid added on the axes below.
Draw two straight lines on your graph and extrapolate the lines until they

intersect.
(2)
32 . : -
1 :' I 1l | | .| -
iR e EcAAcE I ceH SRR AR R el AR
I 1 1 00 B
I .!:::!!.] Suli :K;:i;:i'i:i‘.l
aq.¢ P X I"II"|E']1'.§'I'!,'I
1 BRSNS
T HHHHHHHH
o i “:‘]7"{:;:?:[;[
T
SR | S
Temperature / °C -+ . - . _—
22 RO ey ,
T I I T i ] ' i +
NE R . I T
NS inmn o ]
SESiasEasinatiae i
ag JLE T P SRSaisEsaiiEa
0 10 20 * 30 40 50
Volume of HCl(aq) / cm?
(if) Use the extrapolated lines on your graph to read off the maximum temperature
reached in the neutralization reaction.
(2)
. 29. 8
Maximum temperature ........................ °C

(iii) The point at which the two extrapolated lines meet corresponds to the volume of
hydrochloric acid required for neutralization. Read off this volume from your
graph.

(1)

— 260
Volume of hydrochloric acid ... ...................cm’

GCE Chemisty 6CHO7 01
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1.00 mol dm™ solution.

hNuv\-\ > (‘%}0—,\ ()

= 0. 05 Mol

0 0% ol |

(v) HCl(aq) + NaOH(aq) — NaCl(aq) + H;O(l)

Use this equation and your answers to (iii) and (iv) to calculate the
concentration of the hydrochloric acid in mol dm,

( llc()ou} KM\

VA2 ol de?

L1

O- 05

u

W

V- A2 ol dmmd

change, AT, for the reaction.

298 ~22.2 = \.6°¢

(iv) Calculate the number of moles of sodium hydroxide in 50.0 cm? of a

(b) (1) Use your graph and answer to (a)(ii) to calculate the maximum temperature

AT= . ... 16

(1)

(1)

= °C

18
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(i1) Use your value for the temperature rise, AT, to calculate the heat energy
produced when 50.0 em® of sodium hydroxide is exactly neutralized by the
volume of hydrochloric acid you obtained in (a)(iii).

Use the expression

energy - total mass of _ specific heat capacity _ temperature
produced (J) solution of solution rise

[Assume the specific heat capacity of the solution to be 4.2 J g™ °C"' and the
density of the solution to be 1.0 g cm™]

(2)
Enu-q-.ﬁ ?nd\uud = (‘30 + 2(.\ x 4.2 x 7.6
Qe
==l
T 2428 -9 7
= 2.43 k3
(i11) Use your answers to (a)(iv) and (b)(ii) to calculate the enthalpy change, in
kJ mol !, for this reaction.
Give your answer tc@ significant figures and include a sign.
(3)
0.397
= ;
AH
- M3
Fa =
" 5 o5
== 401 L) Mu\_‘

mqrq kJ mol!

ResultsPlus

Examiner Comments

An excellent answer, correct in all aspects.
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Question 4 (a)

iodate(V), KI10;.
Procedure

4 An experiment was carried out to determine the concentration of a solution of potassium

1. From a large volume of a solution of potassium iodate(V), use a pipette to withdraw
a 25.00 cm’ sample and place the sample in a conical flask.

2. Add excess amounts of both potassium iodide solution and dilute sulfuric acid to the
25.00 cm® of potassium iodate(V) solution in the conical flask. The iodate(V) ions
oxidize iodide ions to iodine, in acidic solution, as shown in Equation 1;

105+ 5I" + 6H" = 31, + 3H,0 (Equation 1)
3. Titrate the iodine formed with a solution of sodium thiosulfate, Na,S,0;, using starch
as indicator.
I; + 2Na,S,04 — 2Nal + Na,S404 (Equation 2)
Results
Number of titration 1 2 3

Burette reading (final) / em’ 25.10 26.35 24.10
Burette reading (initial) / cm® 0.00 2.05 0.00
Volume of Na,S,0, used / ecm? 25.10 24.30 24.10

Explain your answer.

'{". Jrr&‘\' oew.. ﬂ.n&

2 .5 Becam M ff-‘i‘} \'t*f@#ﬂn ;’}

noA. . alw A4 D
e\m,mn

(a) (i) Which two titrations should be used to calculate the mean (average) titre?

Toq‘flﬂf

20
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(ii) Calculate the mean titre in cm’.

HFTFIEe 2 T - 2bezestw
— =z

2
24-30+24- 40 _ Y84

= = 2‘-!-2C|m3
2 S '

(1)

(iii) The sodium thiosulfate solution used in the titration has a concentration of
0.100 mol dm™. Calculate the number of moles of sodium thiosulfate in the

mean titre,
(1)
01 X24. 2
wol€n - -C—-)-(._v. molep = & 7270
oo \Co o

& Mo (€a ~ 2-1-:2;”0”3

(iv) Use Equation 2 to calculate the number of moles of iodine, 1,, that reacted with
the number of moles of sodium thiosulfate you have calculated in part (a)(iii).

2«47 x‘ohs
2

(0

= 4214 Xlo >

(v) Use your answer to part (a)(iv) and Equation 1 to calculate the number of
moles of iodate(V) ions in 25.00 cm® of solution.

f.24%10" iy M
3 - L',OB Xl
o° xle

(vi) Use your answer to (a)(v) to calculate the concentration of the potassium
iodate(V) solution, KIO;, in g dm™,

[The molar mass of KIO; is 214 g mol™]

Mans

v

(2)

W lés -

ResultsPlus

Examiner Comments

The correct titration numbers are identified in (a)(i). The calculations in (a)(ii)
to (a)(v) are correct. In (a)(vi), the mass of potassium iodate(V) is correct, but
this value has not been divided by the volume of solution, which is 0.02500 dm3.
Therefore, only one mark (out of a possible two) has been awarded for (a)(vi).

GCE Chemisty 6CHO7 01
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4 An experiment was carried out to determine the concentration of a solution of potassium
iodate(V), KIO,.

Procedure

1. From a large volume of a solution of potassium iodate(V), use a pipette to withdraw
a 25.00 cm® sample and place the sample in a conical flask.

2. Add excess amounts of both potassium iodide solution and dilute sulfuric acid to the
25,00 ¢m’ of potassium iodate(V) solution in the conical flask. The iodate(V) ions
oxidize iodide ions to iodine, in acidic solution, as shown in Equation 1:

[0y + 51" + 6H" — 31, + 3H,0 (Equation 1)

3. Titrate the iodine formed with a solution of sodium thiosulfate, Na,S,0,, using starch
as indicator.

I + 2Na,$,0; — 2Nal + Na,S404 (Equation 2)
Results
Number of titration 1 2 3
Burette reading (final) / cm’ 25.10 26.35 24,10
Burette reading (initial) / cm® 0.00 2.05 0.00
Volume of Na,S,0; used / cm? 25.10 24,30 24,10

(a) (1) Which twe titrations should be used to calculate the mean (average) titre?

Explain your answer.
(2)

25410 onel 2410 atoold be wwed Yo calegiake  meon 4idre

T nvgsov  76:35 s not falken e becaute . (et uitial
o~ Bureta _
ontedivg gy 206 0 f Loy de bhe weno .
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(ii) Calculate the mean titre in cm?.

/o6 0 Y210
/ T T lem

2

(1)

| e———

%
= Z_L{.6 Cm

(1i1) The sodium thiosulfate solution used in the titration has a concentration of
0.100 mol dm™?. Calculate the number of moles of sodium thiosulfate in the
mean titre.

uo (1
mole = Cont ¥ N

- O \op% 246
o 6

2 Z.46 A0 o)

(iv) Use Equation 2 to calculate the number of moles of iodine, I,, that reacted with
the number of moles of sodium thiosulfate you have calculated in part (a)(iii).
1)
mnole cod o c6 Nog 6504 « Te {
2 2 |

2 46 MO m~k
. Le 2% N0 ? ol

(v) Use your answer to part (a)(iv) and Equation 1 to calculate the number of
moles of iodate(V) ions in 25.00 cm? of solution.

mol2 vrad e - (1)

-4
= 4\ RO m\

(vi) Use your answer to (a)(v) to calculate the concentration of the potassium
iodate(V) solution, KIO;, in g dm™.

[The molar mass of KIO;is 214 g mol™']

(2)
L{"l'c{lé:— mogs C’Or\chf O‘ﬁg?
21y 25
0o

Moes = O OQQ%

g\ﬂ ResultsPlus

Examiner Comments
In (a)(i), a substantial number of candidates

rejected the use of titre number 2 in calculating Make sure you understand how
the mean titre as the initial reading was not the mean titre is calculated when
0.00 cm3. The overall value of the titre is what carrying out a titration.

matters, not the initial reading.
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Question 4 (b) (i)

(b) (i) The error associated with reading the 25.00 cm’ volume of the potassium
iodate(V) solution in a pipette is + 0.06 cm’,

Calculate the percentage error associated with using a 25.00 cm? pipette.
(1)
Paeentese £ 6

Crfor = —~—— Klo0O
2500

= D'J_Cf%

ResultsPlus

Examiner Comments

In (b)(i), the percentage error has been
correctly calculated.

(b) (i) The error associated with reading the 25.00 cm’ volume of the potassium
iodate(V) solution in a pipette is + 0.06 cm’,

Calculate the percentage error associated with using a 25.00 cm? pipette. .
(1)

4 .06
O .O6 % X 1O p/ﬂ
2 Som?
= 0.4 °fo

<J\< ResultsPlus

Examiner Comments

In (b)(i), the percentage error is incorrect.
The pipette volume measurement should
be considered as a single reading - and so
the error of 0.06 cm3 is not doubled.

Always check whether the value under consideration is
from a single reading, or from two readings.

24
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Question 4 (b) (ii)
‘ (i1) Describe two things you could do to ensure that the burette readings are as

accurate as possible. Assume that the burette has been appropriately rinsed and
filled with the sodium thiosulfate solution.

(2)

1 . Take..Several .rfdf'qjj and . use . Ak sean.. valae.

2 . Log.. .ot Ahs. scale . at eqe- (esed fa... awe.d

. Paraf.i.a.x - e~ o

g\ﬁ ResultsPlus

Examiner Comments

In (b)(ii), only one mark has been awarded
(for the answer numbered "2"). The mean
titre has been calculated from the two
concordant values in the table of results.

Question 5 (a) (i) 1

(a) (i) Identify the technique shown in each diagram.

Diagram | C ondensasPon

Examiner Comments

In (a)(i), Diagram 1, the technique shown is heating
under reflux. The answer given here is incorrect.

OO ResultsPlus

Examiner Tip

Learn the different types of technique
encountered in practical organic chemistry.
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(a) (i) Identify the technique shown in each diagram.

Diagram 1 .. /7! wnder  refux.

ResultsPlus

Examiner Comments

The answer given for (a)(i) is correct.

Question 5 (a) (i) 2

—

Diagram 2 ... Frachonad  Dich {.(qfﬁ O .

ResultsPlus

Examiner Comments

he technique shown in Diagram 2 is simple
distillation rather than fractional distillation.

i
Diagram 2 . {JisH llahon.

ResultsPlus

Examiner Comments

The technique shown in Diagram 2 is distillation.

26
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Question 5 (a) (ii)

(1) Explain why a stopper should not be placed in the top of the condenser shown
in diagram .

(1)

et will vl e 4.‘[}1".@.%..?@(4{38

g\ﬂ ResultsPlus

Examiner Comments

The response given here was frequently seen.
This was not given the mark. The problem
would be the build-up of pressure if a stopper
were placed in the top of the condenser.

Always consider carefully the
feasibility of any apparatus drawn.

(1) Explain why a stopper should not be placed in the top ot the condenser shown
in diagram 1. '

(1 i

becase  gos  fs  prodhced and IF thae
wos .o id 4z pressve woold . Inveose ..

Examiner Comments

This response was awarded the mark for this question.
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Question 5 (b) (i)

(b) (1) Give one reason why the 1odine was added over a period of time and in small

amounts.
(1)

2B Mook o Nee ocaded  cadioe.. geks. alked .

g\ﬂ ResultsPlus

Examiner Comments

Many answers suggested that the iodine was added over
a period of time, and in small amounts, to ensure that it
all reacted. This was not the reason. Focus should have
been on the exothermic nature of the reaction.

(b) (1) Give one reason why the iodine was added over a period of time and in small

amounts.
(1)

ResultsPlus
Examiner Comments

his answer is correct as it recognises the
exothermic nature of the reaction.

Examiner Tip
Always be aware of good practice designed to enhance
safety when carrying out experiments in the laboratory.
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Question 5 (b) (ii)

(ii) Explain why water baths were used in both step 6 and step 8 rather than heating
the flasks directly with a Bunsen flame.

combuttion -

ResultsPlus

Examiner Comments

In (b)(ii), an awareness of the danger inherent
if a Bunsen burner were to be used near
flammable organic chemicals was required.

Q ResultsP!

Examiner Tip
Think "safety" when considering practical aspects of chemistry.

us

Question 5 (b) (iii)

(iii) Suggest the temperature range suitable for the collection of iodoethane shown in
diagram 2,

From 1o to 1S °oC

ResultsPlus

Examiner Comments

This was considered a suitable temperature range
to collect iodoethane, which boils at 72 °C.

Examiner Tip
Always check the table of data. The boiling
point of iodoethane was given.

(1)

Both orqenic. compowad  ore flemmable . Duect heohna Moy couse

{1}
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Question 5 (c)

(c) (i) Calculate the number of moles of iodine, 15, in 25.4 g of iodine.
Use the relative atomic mass of | = 127

w0-of mes = 549
1.)'-‘[)'“01_

(1)

= 5.2 mol »

(ii) In this reaction, 1 mol I, forms 2 mol CH3CH,l.

Calculate the maximum mass of iodoethane, in g, that could be formed from
25.4 g of iodine.

Use the following relative atomic masses: C =12, H=1,1= 127
3)
n0.of mlec of fpdiethme = 0 2x2
= 0.4mol
molac s of odoethane = N +54 1)
— fgéjfhdiwl
- ok mass of iodoethaae = O-dwol x I8¢ gmal”
= é:-)a-’j N

(iii) In a preparation, the mass of iodoethane collected was 23.4 g.

Calculate the percentage yield in this preparation.

Pmezr’mje Y:‘@lA = EE—% X Iéﬁ(.

g\;z ResultsPlus

Examiner Comments

In (c)(i), candidates often used the molar mass for 1

mol of iodine atoms, I, instead of the correct molar mass
for 1 mol of iodine molecules, I,. The mass of 25.4 g of
iodine should have been divided by 254 NOT 127 g mol™.

OO ResultsPlus

Examiner Tip

Check whether the data refers to
atoms or to molecules of an element.
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(¢) (i) Calculate the number of moles of iodine, I, in 25.4 g of iodine

Use the relative atomic mass of [ = 127
(1)
m o 254 | 5| el

NEm T 254

(i1) In this reaction, 1 mol I; forms 2 mol CH;CH,l.
Calculate the maximum mass of iodoethane, in g, that could be formed from

254 g of iodine.
Use the following relative atomic masses: C = 12, H=1,1= 127
(3)

n= o. 2 meles Mre 122524 S5+410F S5

Marvs = o. 2 X \5¢
= 3.2

(iii) In a preparation, the mass of iodoethane collected was 23.4 g.

Calculate the percentage yield in this preparation.
(1)

\&“’L 334 (100 = 35 \e

ResultsPlus
Examiner Comments
An excellent answer, correct in all respects.

OO ResultsPlus

Examiner Tip
Always set out your answers to calculation
questions in a logical and orderly fashion. Writing

neatly helps, too. Show each step clearly.
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Paper Summary
Advice to candidates:-

- Read each question carefully - twice before you answer it and once after to make sure you
have answered it.

- Be familiar with the various practical preparation techniques you have used in the course.
- Be familiar with the titrations you have met during the course.

- Practise calculations involving moles and masses, percentage yields, volumes of liquids,
volumes of gases and volumes of solutions of known concentration.

- Know the tests for common cations, anions and gases relevant to AS chemistry.

- For the organic chemicals you have met during the course, know the tests for the
functional groups they contain and the results of positive tests for these functional groups.

32

GCE Chemistry 6CHO07 01




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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