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This booklet has been produced to support mathematics teachers delivering the new
International GCSE in Chemistry.

The booklet looks at questions from the Sample Assessment Materials, and some relevant
questions from past papers. It shows real student responses to these questions, and how the
examining team follow the mark scheme to demonstrate how the students would be awarded
marks on these questions.

Our examining team have selected student responses to 4 questions. Following each question
you will find the mark scheme for that question and then a range of student responses with
accompanying examiner comments on how the mark scheme has been applied and the marks
awarded, and on common errors for this sort of question.

a) The table shows the results of an experiment using this method.
mass of evaporating basin/g 896
mass of evaporating basin + saturated solution/g 1158
mass of evaporating basin + solid/g 949
Calculate the mass of solld obtained and the mass of water removed o)
[
Aq b = ¢ /
A4q9-99 ¢ 534, )
/
4
e 6. g mass of solid = 93, /
- 20 9a V
2019y mass of water = 201 9
Vi
(b) In another experiment, at a different temperature, the mass of solid obtained is
105gandt removed is 168¢
Student Calculate the solubility of the solid, In g per 100g of water, at this temperature -
Ll "
ke w05 I e ¥
response el -
e 2 , 2 s 0 [¢ >
; . (ot A":) Y(‘ ’( (”tm‘(., p
x [.1 165 2
2762 ¢
V
¢ .5 per 1009 of water
e Marks awarded
If the evaporating basin Is heated too strongly some of the solid decomposes to i
Examiner commentary | for the question
Explain how this strong heating would affect the value of the calculated solubility O r q U eStI O n
of the soli
on the student Sason
3 o parts
[ 45
I’esponse i woupd _cawre e ameuwt of solM ,nr‘!\m»'-] to be e
less \/'rw. A_weuld meqan Hw v 9 ):utlt-f;j ol Huy
fid (gor 13 lens /‘ actued valye
Y,
A
6/7
Examiner Com:
Part (c): No mention of the gas escaping.
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The copper(1l) carbonate in the mineral, malachite, reacts with hydrochloric acid
according to this equation.

CuCOs3(s) + 2HCI(aq) — CuClz(aq) + H20(g) + CO2(g)

Some students investigate the effect of changing the concentration of acid on the rate of
this reaction. The diagram shows the apparatus they use.

cotton wool

hydrochloeric acid

malachite lumps

| balance

This is the method they use:
¢ set the balance to zero
e add an excess of malachite lumps to the conical flask and replace the cotton wool

o start a timer and record the balance reading after one minute.

The experiment is repeated using different concentrations of hydrochloric acid. The mass
and number of malachite lumps are kept the same in each experiment.

(a) The table shows the results obtained in one series of experiments.

Concentration of hydrochloric acid/ 0.6 0.8 1.0 1.6 1.8 2.0
mol/dm?3
Balance reading/g -0.20 | -0.27 | -0.44 | -0.54 | —0.60 | —0.67

State why the balance readings have negative values.




@ Pearson
edexcel

(b) The graph shows the results of this series of experiments.

0.8 ] T
0.6 g
loss in mass
- 0.2
0.0 et 5 T

0.0 0.4 0.8 . 1.2 1.6 2.0
concentration of
hydrochloric acid
in mol/dm’

The circled point indicates an anomalous result.

(i) Suggest one mistake the students could have made to produce this result.

(ii) State the relationship shown by the graph.

(c) Explain why an increase in the concentration of the acid causes an increase in the rate of
the reaction. You should use the particle collision theory in your answer.

(2)

(Total for Question 8 = 5 marks)
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Question Answer Mark
number
8(a) One reaction product is a gas and so escapes from the flask
1
Question Answer Mark
number
8(b)(i) Any one of:
e balance reading recorded too late
e acid concentration greater than recorded
1
Question Answer Mark
number
8(b)(ii) Loss in mass directly proportional to acid concentration
1
Question Answer Additional guidance Mark
number
8(c) An explanation that makes
reference to the following two
points:
e more particles in the same
volume (1) accept particles closer
e so collide more frequently together
(with malachite) (1) 2
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Student Response A

(a) The table shows the results obtained in one series of experiments.

| concentration of hydrochloricacid/ | = | oa | 10 | 16 | 1a | on |
(mobgm' . | 0608 10./ 16| 18 | 20 |

| } .
| balance reading / g =020 -0.27§-o.44 —0.541—0.60! -0.67!

State why the balance readings have negative values. .
a |

Cavbon yﬁx&de Cez) geo eheaped bom the . tenical

. balance
Mook Y aud shee. R won set o 2ero,. mgative valued

& W Wiy Shown.

(b) The graph shows the results of this series of experiments.

08— e
f:A.i'.,;.;l' 5 el 4 r eronaTien 3:.,15.: 1|
AR ES KB LRV SaRae yhua s 054 24 A BRA, ead s sdus dnses
oaraizeesrages pwus rariypiyenryate remessseaty
i bRas seat s Sk .'::lt—»'lf;:?' q
064 HH "’T 3 f .%. AT
VSIS EPuAE 2RO 85 i H A i
lossinmass /g Suessdins el sallve can () ian 5= sEECIES REC RS Senes
04— e ]
} | _ 5§55 L, |
Pttt 238 ;2 Fashi salasis i
| : |- : |
02.... BEEJEERE SEEEH L o e et e e e e |
532 el FTR RN T' D= 2V
o . . 2
0 04 08 12 16 20 23
concentraticn of hydrochloric acid / mol/dm? 32

The circled point indicates an anomalous result.

(i) Suggest one mistake the students could have made to produce this resu't.

(1) ,
e concentration of
He L HC woed may have  been
higher  than -9, A proxim 132 moldn? off coneer
(i) State the refationship shown by the graph. may have e yed -
' (1) l

As tae  woncenPfation  of HC horcasens Hae lossin

mans  Intreargd: T eancpfranor . avd oss 1w mans  are
dire cty  propaticnal /A Inear redationshipis sowp
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(c) Explain why an increase in the concentration of the acid causes an Increase in the
' rate of the reaction. You should use the particle collision theory in your answer.
2)\")
Hl y\_\p\(’(uUA ( ) \"/
Dt vove we &ppes Wil be prenent {\'?f the concentraton
s Wgh  thuo the chance that e  matadutc ymps  colide

e weuld be

|
|
|
|
| Wiy the  mpoleader would pe (Mg‘cf".'ﬂmo Mo

‘\quc(fxﬂ;(( cellisions per unlt whitime . -ty e of reacioh

Thoareone,
(Total for Question 8 = 5 marks)

Examiner Comments

Part (c): In dilute solution HCI exists as ions, not molecules. It is also necessary to state
that there are more particles/ions in the same volume. The second mark could not be
awarded since the candidate did not state that there are more successful collisions per unit
time.
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Student Response B

{a) The table shows the results obtained in one series of experiments,

R B Y R

' concentration of hydrochloric acid / % o | 16 !I 1.8 2.0 )

| mol/dm®
 balance readmg /g

,os
0.20

-0 67

1o

‘ l

‘ -0.27 l -0.44 ; -054 ! -0.60
i

State why the balance readings have negative values.

)
Gass (co2) .‘Iis‘fvzx./ro A SR 1 R \

g edace, Y

(b) The graph shows the resuits of this series of experiments.

08

lossinmass /g i
0.4

024 =+t

[+i) t Fotired |

1 T a1

' '
0 04 038 1.2 1.6 20
concentration of hydrochloric acid / mol/dm?

The circled point indicates an anomalous result.

() Suggest one mistake the students could have made to produce this result. O
(1)

A QC‘J(OI hhoo’rcc‘nlor‘cc. ac " wl-uc‘) Ilﬁ} “'Jl" elr
CMCI“\ ""Hl‘:dﬂ M&)
(il) State the relationship shown by the graph.
Ll v )
dn/’lc{'"j P,‘,F,,— Ha-aq' r(la‘h'f'n:kp _ D
A "



Exemplar Question 1 @g%g)ség&

{c) Explain why an increase in the concentration of the acid causes an increase in the
rate of the reaction. You should use the particle coliision theory in your answer.

(2) ’2/
I

Wl s conC en 4 o A fnCrease 7 N mbe o ‘
’

1

Y Hlew e ¢ f

of q-"“'( P:r wni't UD(Uf* 1" reas -

f
*H Ny m™ &r t"/ (5,"5:'("‘ Pl” \-4"/'* *”‘{ !'n(""'-?_)'/'_)\/

“"’)’ﬂj ht vate ot reactioa e (ncv 095 1

[}

(Total for Question 8 = § marks)
"g /"

3/5

Examiner Comments

Part (b)(i): A comparison of the two concentrations of acid is required, so stating that the
acid has a high concentration is not sufficient.

Part (b)(ii): To score here it is necessary to include the names of the two variables plotted
on the graph in your answer.

10
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Student Response C

{a) The table shows the results cbtained in one series of experiments,

concentration of hydrochloricacid/ | o | oo 1 a0 | 1c [ 12 | ap |
 molidm® e -|'0.6. 0_8 ; 1.9 , 16 | 1..8 1 ZD-I
| i | \
| balance reading / g I ~0.20 | -027 | -0.44 l ~0.54 | ~0.60 } ~0.67 l
State wny the balance readings have negative values.
)]

carbon_ gioxide qeh evapourated 3o it how nlya'hfu.

v
alugs D P TR, S ey

(b) The graph shows the results of this series of experiments.

08
0.6t 4
g
loss in mass / g b med Lane iang AB
: (W ® cunnsbns i ouwadiesss
p b T T
B P B e e e
- ,.-_._‘!-_f a1 § e + : - :.
o toad _] | R .
0.2 —Ha il T oSl T s
Tt e H I 8 H
""T';'T" :1'-“ v : L r
Za ki Tha SERSE FRRCY 208 RET a2 %
0 i
0 04 08 1.2

concentration of hydrochloric acid / mol/dm?*

The circled point indicates an anomalous result.

() Suggest one mistake the students could have made to produce this result. '
(1)

Bpe e dudents coid have taken @ highu concentaton fhah
1.0 mol/dm v

m ®)

A the_concentration o€ hydrochloric acid increase, 4he.

(ii) State the relationship shown by the graph.

fose 0 togss _alss Jncregts.

11
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{c) Explain why an increase in the concentration of the acid causes 2n increase in the
rate of the reaction. You should use the particle collision theory in your answer.

@ 2|

Whien the. (c.\nccnhqy o€ a¢id increase  there art mory (mrH.lM
Per unit _volume Vb trefore Piahsy sulcess1) ¢ollletons Octur
at- a hfﬁ}f;’_[vc’('uzn['\L//e(ﬁak_,;,,j dhe rate of reacdion o
increase L 4

|
|

(Total for Question 8 = 5 marks) @/ j!
|

2/5

Examiner Comments
Part (a): Incorrect terminology used. The gas does not evaporate; it escapes.

Part (b)(ii): Since the graph line passes through the origin it is necessary to state that the
two variables are directly proportional to one another, not just that as one increases so does
the other.

Part (c): It is important to make a comparison between the frequencies of successful
collisions. To state that there will now be a high frequency of collisions is not sufficient; it
must be higher.
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Student Response D

{a) The table shows the results obtained in one series of experiments.

————— —_——

 concentration of hydrochloricacid /| , l
onglir? LOR {08 § 10 | 18 I 18 jff’“l
‘balancereadmg/g -020 —027'-044 -054 Fso ~067 |

— -

State why the balance readings have negative values,

Te Show +thoet +the mass decreases. LA, i e

ST R H
H_J;_, B8 sEssURReEs
= :ﬁ‘;ﬁ*;.’.l ZayaunBEES sua el
J{ 14_“, e B
- ot 204 job ~t-—-" |—T"-"
0.6 Gt 53| C1 R L).*ri
ST T T
Eda tpdan bR b ks e i Saas e e
R T T
L AN (9 M D N BB B R B N
0'7 r":..;:.f : 't .I..H.‘,;j" !
loss inmass /g R S Pas TR 4>..:f®.::
0.4--_-*—-'- + : s
{ '?ifj";ﬂ |
ST ,::m f—
pEENEHER o
TRy ERE R
024+t e s
BURNERES ! ! }
ATt f_ + ! _*l ]
i 2 [ 2 | |
5 Cais S iak B8 e n b iy -
11 ] 3 |
0 04 0.8 12 1.6 20

concentration of hydrochloric acid / mol/dm?

The circled point indicates an anomalous result,
() Suggest one mistake the students could have made to produce this result.

™m0
Concendrotion Timer started quickly.
(li) State the relationship shown by the graph. K

m O

As the conceatration of HCI ingreases +£he  [035 in

moss  alse  increeses. (\

13
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(c) Explain why an increase in the concentration of the acid causes an increase In the
rate of the reaction. You should use the particle collision theory in your answer.
(2) \

Inc.-rcasmj concentrotions will /ncrepse the number

of Po'rta’c es /\ These ,pavt:c_les would now collid e

more /vciu(ntl S0 the numbey of collisions incrtdse

ond thevefore Inc—rldjfnj the sote of seaction,

(Total for Question 8 = 5 marks)

(1)

. 1/5

Examiner Comments
Part (a): The question required an answer that showed why the mass was decreasing, not

just that the mass was decreasing.

Part (b)(ii): Since the graph line passes through the origin it is necessary to state that the
two variables are directly proportional to one another.

Part (c): It is necessary to state that there are more particles/ions in the same volume.

14
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Student Response E
(2) The table shows the results obtzained in one series of experiments.
concentration of hydrochloricacid/ | .. A e P
e o - ,05 08 lo] mg 18 | 20 |
balancereadmg/g -ozo -o.z7| -0.44 | -054 | -oeol—oe '
State why the balance readings have negative values, O
(1}

(b) The graph shows the results of this series of experiments.

08 I aaeed NEENRatEs | suE SRRSA LEREA NS
[ P 1388 1 43 it
oW N TR & B B B ugkirand nekinnsuus:
FEapTEL A ey trraRiintaic 1

osEE e AT e e e
lI.;;" & I ’ o ! | " )
f1H A0 xne oo SRewl anabus Dusud nabdbusan abo Ly
EA R et Ex . § gennepazEdead

lossinmass/g S Ee it sibas Shand Sk . i ! ‘
0.4~ _-*.......I.-.».l @* A ,,_i_ =45as
issg I
» a
il ! | i ‘
02T E e -
| |1 |
0- ' U H : T i
0 04 0.8 1.2 16 20

concentration of hydrochloric acid / mol/dm?

The circled point indicates an anomalous result.

(i) Suggest one mistake the students could have made to produce this resuft. :
m QO
! L\C wmoss 9F thae walachite ‘UW\PS cV\c,V\rchl

(ii) Stzte the relationship shown by the graph.
(1

“The  loss . masy S &F ‘A'»rcch,_ ;:7}'*39"9'

4o te (DV\;QV\PY&Q-"J\A of H(_‘

15
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(c) Explain why an increase in the concentration of the acid causes an increase in the
rate of the reaction. You should use the particle collision theory in your answer.

@ ()|

Whewn  the concentration irncreaseld  wvaiore efFeckiyve
Colli€rav) e ko P(.a( e ~ i@crw‘,-‘ “ H -« K\
woleculed and waclachibe fiw rs H,»_or-cbn My eosing
{LL rotTe of reaction, r\

(Total for Question 8 = 5 marks)

1/5

Examiner Comments

Part (b)(i): The mass of the marble chips is irrelevant in this experiment since the chips are
always in excess.

Part (c): In dilute solution HCI exists as ions, not molecules. It is also necessary to state
that there are more particles/ions in the same volume. The second mark could not be
awarded since the candidate did not state that there are more successful collisions per unit
time.
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Student Response F
(a) The table shows the results obtained in one series of experiments.

concentration of hydrochloric acid /
mol/dm’ 06 | 08 | 10 | 16 | 18 | 20
balance reading / g -0.20 | -0.27 | =044 | 054 | -0.60 | —0.67
State why the balance readings have negative values,

(1) D

'ﬁﬂm{a ,,,,, + [O&wﬂ ..... !.Mmfhpl.k ﬁ\

(b) The graph shows the results of this series of experiments.

0.8

06+

lossinmass/g

04

0 04 08 1.2 16 20
concentration of hydrochloric acid / mol/dm?

The circled point indicates an anomalous result.

(i) Suggest one mistake the students could have made to produce this result.

il {’fd"’lxzz&&mmmhtbm -

(i) State the relationship shown by the graph.

. | | | ) l
1\\°Jo&&mm;s-‘>m?oﬁml_é'r&c)15'}‘oLbllmcjn\wc.,

Geld conc.

(1) Q\

17
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(c) Explain why an increase in the concentration of the acid causes an Increase in the
rate of the reaction. You should use the particle collision theory in your answer.

)

7 Uj ....... L@l\er wr\w\«"’“’n}:m ....... l’Lf Ie. Oimare. Co”l.!m/\&/

(Total for Question 8 = 5 marks)

2/5

Examiner Comments
Part (a): Incorrect terminology used. The gas does not evaporate; it escapes.

Part (c): In order to score the first mark it is necessary to state that there are more particles
in the same volume.

18
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Student Response G
(2) The table shows the results obtained in one series of experiments.

concentration of hydrochloric acid /

06 | 08 | 10 | 16| 18 | 20
| mol/dm' —
balance reading / g -020 | 027 044 | -054 | 060 | 067

-

State why the balance readings have negative values.

(b) The graph shows the results of this series of experiments,

-
..

-

———

0.6 e
£

bl
bl

i

T
.

SRR

loss in mass /g
04

==

boes | ol
.

-

-,

i
L
i

.
.

1§
i
:

\ i
- \j;» x

o
S. f',
i
3
i1

0 04 08 12 16 20
concentration of hydrochloric acid / mol/dm?

The dircled point indicates an anomalous result.

(i) Suggest one mistake the students could have made to produce this result. D
M -

.00k replacted fe coron uge\_ces_:_wask_m‘njme_;dw
CA TS
(i) Stat:t{h: relationship shown by the graph.
a) I

A increcsing corcansiabivn & hydesintas acid, tre lessin
_WALSS W‘m_PW\Lg V/ @(O = ~

19
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{c) Explain why an increase in the concentration of the acid causes an increase in the
rate of the reaction. You should use the particle collision theory in your answer.
(2) 2 o

A inceom in_concantrebion oF ould, wiesas Thert cse mone WA prcacias

e givtn velbamt frecialay Waax Moty o2 wioce (haly ve colilda
i 2 coppar cotbonate purticlay cd se £Cofr in osak pered &

Mven TN . N S S .
(Yotal for Question 8 = 5 marks) ™\
(¥ )

3/5

Examiner Comments

Part (c): ‘More likely to collide’ is not considered to be equivalent to ‘collide more
frequently’, so the second mark is not awarded.

20
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9 The flow chart shows how ethene can be obtained industrially from crude oil.

step 1 step 2 step 3
crude oil |j—ou-— diesel —— > | dodecane |— ethene

(a) Step 1 involves the use of a tall column.
Describe how the diesel fraction is obtained from the crude oil in step 1.

(5)
(b) In step 2, saturated compounds such as dodecane are obtained from the mixture of
hydrocarbons in the diesel fraction.
Explain why dodecane is described as a saturated hydrocarbon.
3)
(c) Which of these formulae is that of an alkane?
(1)
[IA CsHi2
[1B CoHis
[1C CiiHz4

[ 1D Ci3H3o
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(d) In step 3, cracking is used to convert alkanes into alkenes.

(e)

Complete the equation to show the reaction in which one molecule of dodecane is
converted into two molecules of ethene and one molecule of another hydrocarbon.

(1)
Ci2H2e — 2C2Ha + e,

Alkanes and alkenes both react with halogens, but in different ways. The equations for
two examples of these different reactions are shown.

equation 1 C2Hs + Cl2 — CzHsCl + compound X
equation 2 CoHs + Bra — CaH4Br2

(i) State the condition needed for the reaction in equation 1 to occur.

(1)
(ii) Deduce the formula of compound X.
(1)
(iii) Draw a dot-and-cross diagram to represent a molecule of C2HsCl
Show only the outer electrons of each atom.
(2)

(iv) Equation 2 shows an example of an addition reaction.

State the type of reaction shown by equation 1.



(f)

Alkenes can be distinguished from alkanes using bromine water.

(i)

(ii)

Pearson
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What colour change occurs in the reaction between propene and bromine

water?

[ 1A colourless to orange
[ 1B colourless to green
[ 1C green to colourless

[ 1D orange to colourless

A compound formed in the reaction between propene and
bromine water has the percentage composition by mass

C = 25.9%, H = 5.0%, Br = 57.6% and O = 11.5%

Calculate its empirical formula.

empirical formula = ...

(1)

(3)

(Total for Question 9 = 19 marks)
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Question Answer Mark
number
9(a) A description that makes reference to five of the following
points:
e crude oil is heated/vaporised (1)
e the vapour enters the lower part of the column (1)
e there is a temperature gradient up the column (1)
e the vapour in the diesel fraction rises up the column until
it condenses (1)
e at a height where its boiling point is lower than the
temperature in the column (1)
e so the diesel fraction is removed (1) 5
Question Answer Additional guidance Mark
number
9(b) An explanation that makes
reference to the following
three points:
e dodecane contains
hydrogen and carbon (1)
e only/and no other
elements (1)
e and contains only single accept does not contain
bonds (1) double bonds/multiple bonds
3
Question Answer Mark
number
9(c) C
1
Question Answer Mark
number
9(d) CsHis
1
Question Answer Additional guidance Mark
number
9(e)(i) Ultraviolet radiation accept ultraviolet light
1
Question Answer Mark
number
9(e)(ii) HCI
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Question Answer Additional guidance Mark
number
9(e)(iii) e All 6 atoms with a dot accept 2 dots or 2 crosses for
and cross representing each bond
each bonding pair of
electrons (1) accept any combination of
e 3 lone pairs of electrons dots and crosses
on Cl and none on any of
the H atoms (1) 2
Question Answer Mark
number
9(e)(iv) Substitution
1
Question Answer Mark
number
9(f) (i) D
1
Question Answer Mark
number
9(f)(ii) e Dividing percentages by atomic masses (1)

e Dividing results by smallest value
OR
obtaining ratio (1)

e Writing empirical formula (1)

Example calculation:

C H Br (0]
12 1 80 16
2.16 5.0 0.72 0.72
3 7 1 1
CsH7BrO

accept symbols in any order
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Exemplar Question 2 @
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Student Response A

l@ The flow chart shows how ethene can be obtained industrially from crude oil.

step1

step 2 step 3
crude oil > diesel LB s

dodecane > ethene

\

(2) Step 1 involves the use of a tall column,

Describe how the diesel fraction is obtained from the crude oil in step 1.

: (5)
Cruae oil 15 o nuxture J( ‘\ﬂdwm: 2w Lf,/
A Gadionabing coloumn s Wsed . € Diesel is a frachon of

cnude o). G Crude ol 7«:—«—«»«4 ! sent.'::w Yo Grachonabhg
tolovpar Whare it s Wealed 8 Die2el aud  Hee ofter  hyamscarbors

ol L
hve dtbhrent  hoiting  gonts, B Moy hetea k™ setiom
qaned

ok e chautber and f\&/d/tbw lafbwn‘;ow wp- a.umg e

f!au\ona.hr'g. selowmwn V. Whidy oo beeh Amftjtt\ld ma w?;( whore
: : pesel

e Mferarurr adecitaner At goen u.rﬂu eolomn 7

ha? A upique  Wilihg  poig i rampancon 0 the etrers thue

A _terdenser o place where 84 onty Wit can verarn

H State aliqud ’!’ 1S Haen h’-\f)p(‘d 0((_

(b) In step 2, saturated compounds such as dodecane are obtained from the mixture
of hydrocarbons in the diesel fraction,

Explain why dodecane Is described as a saturated hydrocarbon.

(3)"2"/!

Dadec ane ¥n Gy Joelnwd,c in ttu.......lw1nda3owv sevnen of

"{\.\&'\' |

Alkaner  aigen whith  Wdeag,on, ot hant |

: —_— AT !

& doude "wh%t“q weaw that, B H ek Cﬂ(bocm):

bowd witl. the marimum O‘ﬁ Auccun .o£ M.dra?e‘f/qxcww :
Maw H caw bond wii
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Exemplar Question 2 @Pearson

edexcel

(1
O A CH, ‘ /
08 CH, / 3
& ¢ CH,
Opb CH

13 30

(e) Which of these formulae is that of an alkane?

{d) In step 3, cracking is used to convert alkanes into alkenes.

Complete the equation to show the reaction in which one molecule of dodecane
is converted into two molecules of ethene and one molecule of another
hydrocarbon.
-0 S : m

2% e / v
C H,—=>2CH+. Cq Hyg

(e) Alkanes and alkenes both react with halegens, but in different ways.
The equaticns for two examples of these different reactions are shown, .

equation 1 CH, +Cl, = CH.Cl + compound X
equation 2 C,H, +Br, = CH.Br,
(i) State the condition needed for the reaction in equation 1 1o occur. \
() P
GV i ax\t mual ke prerent: ‘/
(i) Deduce the formula of compound X. ‘ /
He) v &) ¢
(iii) Draw a dot-and-cross diagram to represent a molecule of C,H.CI gl (407 ': !
Show only the outer electrons of each atom, (2) nﬁ {

{iv) Equation 2 shows an example of an addition reaction,

State the type of reaction shown by equation 1.

Qubshiunon  reaction
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(f) Alkenes can be distinguished from alkanes using bromine water.

I} What colour change occurs in the reaction between propene and

bromine water?
(1)

A colourless to orange

B colourless to green # / /
O € green to colourless /

D

orange 1o colourless

(i) Acompound formed in the reaction between propene and bromine water has
the percentage composition by mass

C=259%,H=50%,Br=576%and 0=115%

Calculate the empirical formula of this compound
(3)

25-9 5.C 69 -6 s
o) | E
D [z
o N.12
) 17 =
2.6 _6 _C_— = B
P 01 n s Iy o )2 F’ y
011
| //\/
)
2 1 I
CaH,8,0

C W 5, ou(
empirical formula = (/2’;'”’:]}1‘(“

(Total for Question 9 - 19 marks)

C 9\”5 B OH

5.7

15/19

Examiner Comments

Part (a): Although the answer implied that the crude oil vapour is put into the column, there
was no specific mention of this, so the mark for bullet point 2 cannot be awarded. Also,
there was no mention of the diesel fraction condensing at a height where its boiling point is
lower than the temperature in the column, so the mark for the fifth bullet point cannot be

awarded.

Part (b): One mark lost because the answer does not state that only carbon and hydrogen
atoms are present in a hydrocarbon.

Part (e)(iii): Lone pairs on the chlorine atom missing.

Part (f)(ii): Although the correct empirical formula is given in the main text, the formula
given on the answer line is not acceptable. An empirical formula should not show any
functional groups that may be present.
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Exemplar Question 2 @
edexcel

Student Response B

@ The flow chart shows how ethene can be obtained industrially from crude cil.

step 1 step 2 step 3
crude oil g >t diesel = > dodecane = > ethene

(a) Step 1 involves the use of a tall column,

Describe how the diesel fraction is obtained from the crude oil in step 1.

(s)
Cvuck o s heated \/ "/
At diffecent  levels  oF nie colowm T

\eqt

Veduc® , .

hs fe hea # redaces  de coutk o0
Condhnga g |

M diesel s ebtencof  from whiec

i 4 gondinc b5

—

(b) In step 2, saturated compounds such as dodecane are obtained from the mixture
of hydrocarbons in the diese! fraction.

Explain why dodecane is described as a saturated hydrocarbon.
® X
Lt Ras  mo double  konay Yorisens in J
it 56 it S cwlloet eqtyeaied. Since
i oA ly Ac’ﬂ Miag hydrogen, and carfon \/
atom s oo catled . by ofr2 car bon
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(c) Which of these formulae is that of an alkane?
(1)
B l
0 B CH, v/
G c CII"‘Z‘
O Db CH,

{d) In step 3, cracking is used to convert alkanes into alkenes.

Complete the equation to show the reaction in which one molecule of dodecane
is converted into two molecules of ethene and one molecule of another

hydrocarbon.
m |

CH,—=2CH, + Cs Hyp \/ -

{e) Alkanes and alkenes both react with halogens, but in different ways,
The equations for two examples of these different reactions are shown.

equation 1 C,H, + Cl, = CH,Cl + compound X
equation 2 C,H, + Br, = CH Br,

(i) State the condition needed for the reaction in equation 1 to occur.

\/ (1)l §

MV, Jians

{ii) Deduce the formula of compound X.

. o i st P

(ili) Draw 2 dot-and-cross diagram to represent a molecule of C,H.Cl

(v} Equation 2 shows an example of an addition reaction.

State the type of reaction shown by equation 1.

Subst 4ubion
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Exemplar Question 2 @g%,gég&

(f) Alkenes can be distinguished from alkanes using bromine water.

() What colour change occurs in the reaction between propene and
bromine water?
(1)

O A colourless to orange /
[0 B colourless to green ‘/

O € green to colourless /
B D orange to colourless

(i) A compound formed in the reaction between propene and bromine water has
the percentage composition by mass

C=259%,H=50%,Br=576%and 0=115%

Calculate the empirical formula of this compound.

C H Br O (3) '2/
25 .9 5.0 LY L
™ K s 4 |/ "
2.158 S -2 o+ Fikk

¥ 3

YDA B P

C3H.Br°‘1(

—

empirical formula =.

(Total for Question 9 = 19 marks)

L

13/19

Examiner Comments

Part (a): Only the first bullet point scores here. The rest of the answer is too vague. For
example, the statement ‘At different levels of the column the heat reduces’ is not sufficient.
It is necessary to state that the temperature decreases as the column is ascended, or words
to that effect.

Part (e)(iii): Lone pairs on the chlorine atom missing.

Part (f)(ii): The formula given is not acceptable. An empirical formula should not show any
functional groups that may be present.

31




Exemplar Question 2 @ggag)%g&g;;
Student Response C
@ The flow chart shows how ethene can be obtained industrially from crude oll,
crude oil e > diesel o L > dodecane i ethene
(a) Step 1involves the use of a tall column.
Describe how the diesel fraction is cbtained from the crude oil in step 1. - %
. v

P

Theey are byt capi in the .{Ta.dﬁen.aﬁng _Lolumn. "The crude

oil ¢ heakd/and ne _parfcle quﬂgur\a!e;)?'?ym bo-iro

O¢ At (*ra_c‘f\'ona‘ﬁnj Calumn ‘\nal_“,"_m{’,‘ s {—;Pwar s. The ‘mr'h'clu
9eis. trafeuj or _ passes rlhmqjh e bubple (aps due tv the
:-:\md'.d.mufﬁ_, O€ the parficle. Difhrnt achions 46 ave

higher
obtained by ths mefhod Diwel  has g __b—gz_-kmfnofqn o
than  dodecane  there e Mg, diestl weblai- (an be obtalned by

MSinﬁ a -h? e

(b) In step 2, saturated compounds such as dodecane are obtained from the mixture
of hydrocarbons in the diesel fraction.

Explain why dodecane is described as a saturated hydrocarbon,
(3)

A
Dodecane v maarteniod V\t’dmtarbon because Tt conigins
onl:,y(gdroﬂm 1hd  carbon ~/

Dodean, i« taturated becawse it Contains the maximum

Number OF bonds that I+ can have: Thire are no carvon -

Carbon  double *Mnd:y% dodume Co it k a Satugitd

Nydmearoon . , . . |
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Exemplar Question 2 Pe
©gon .
(c) Which of these formulae is that of an alkane?
(1)

T 1
OB C,H" 7
B c CH, /
O Db CH,
(d) In step 3, cracking is used to convert alkanes into alkenes.

Complete the equation to show the reaction in which one molecule of dodecane

is converted into two molecules of ethene and one molecule of ancther

hydrocarbon.

(1) [

CH > 2CH,+ Ly / s

(e) Alkanes and alkenes both react with halogens, but in different ways.
The equations for two examples of these different reactions are shown.

equation 1 CH, +Cl,— CHC + compound X
equation 2 CH, +Br,— CH Br, '
() State the condition needed for the reaction in equation 1 to occur. ’

/ , ) 5N
MY l.n'.ght.,.. N o e

(i) Deduce the furmula of compound X,

HC L A e

{ili) Draw a dot-and-cross diagram to represent a molecule of C,H,Cl fl =l v

Show only the outer electrons of each atom,
() ) (2) ‘)/
g p TN \%‘.‘)\ / /
\(i) e ) |

(iv) Equation 2 shows an example o; an add!tion reaction.

State the type of reaction shown by equation 1.
(1)

Substifution reachon o N
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Exemplar Question 2 @g%,gég&

(f) Alkenes can be distinguished from alkanes using bromine water.

(i) What colour change occurs in the reaction between propene and

bromine water?
(1)

O A colourless to orange [
0 B colourless to green ; |
C € green to colourless / ‘/
X D orange to colourless

(i) A compound formed In the reaction between propene and bromine water has
the percentage composition by mass

C=259%, H=50%,Br=576%and 0 =11.5%

Calculate the empirical formula of this compound.

¢ . & 0 (3)
m=25.9 5.0 S3.6 .5 z
n= 2.9 5.0 53.6 -5 /

12 ( 30 b #

2.1 5 0.7 0-12
032 o0t 0t o012

3 44 : .. | /

CBH# Bro ‘/

&k empirical formula = C;.Hq. bro

_ (Total for Question 9 = 19 marks)

Examiner Comments

Part (a): First mark obtained for heating the crude oil. The candidate incorrectly states that
the particles evaporate from the bottom of the column but nearly scores the mark for
vapour travels upwards; however, the fourth bullet point in the mark scheme may only be
awarded if there is a mention of the vapour condensing. There is no mention in the answer
of any of the other points in the mark scheme, so only one mark awarded.
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Exemplar Question 2 @Pearson
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Student Response D
@ The flow chart shows how ethene can be obtained industrially from crude oil.
step 1 step 2 step 3
crude ol D > diesel p > dodecane > ethene
{a) Step 1 involves the use of a tall column.
Describe how the diesel fraction is obtained from the crude oil in step 1.
(5) ]
_The. crude oil s bheoted T and passed into a
frection a.lm.j Column  that 5  hotter aef the
bottom  and  cooler  €owowrds the £ 75 e

diesel fraction s obtained "bj .mo,k,mj, use of
gt ..bo:’/fnj Ipor’nt, The  diesel  vapour will  move {
Up AR 0. 908 untl! [t fpecf//c/o{/('"j point s
weoche d and il then condensey) to  form a liguid,

This  diesel {voction s ¢hen tapped off.

(b) In step 2, saturated compounds such as dodecane are obtained from the mixture
of hydrocarbons in the diesel fraction.

Explain why dedecane is described as a saturated hydrocarbon.
(3) \/

dodecafe 5 am oalkame  and 506 hos o douvble
bondsyV in  t's stvuctuve. J4 also hos the maxmum
possible  pumber  of. by drogen.. atoms. for ‘& e &n
aumbtr ot covbon  _atoms. Thercfore  Jdodecanc

Is Jescribtd o & soaturated MJU! ‘o

alto
this  reosgn  ond because it  comntoins on/j co»bon and
hjd'rojen- it S tomnsidered o h,drocav bor -
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Exemplar Question 2 @g%;g)iggl

{c) Which of these formulae is that of an alkane?

™
O A CH, /
OB CH, ‘ S
® € C,H,
O D CH,

{d} In step 3, cracking is used to convert alkanes into alkenes.

Complete the equation to show the reaction in which one molecule of dodecane
is converted into two molecules of ethene and one molecule of another

hydrocarbon.
(n [

C11H3‘—¥2C3H.+ C‘,,Hl’ \/ v

{(e) Alkanes and alkenes both react with halogens, but in different ways,
The equations for two examples of these different reactions are shown,

equation1 CH, +C, = CH.C + compound X

equation2 | C,H, +Br,— CH Br,

(i) State the condition needed for the reaction in equation 1 tgQ occur. /
(1) S

L Uitraviolet |ight. ;

(i} Deduce the formula of compound X.

> L L \/ R S "’I 4

{iii) Draw a dot-and-cross diagram to represent a molecule of C;H.Cl

Show anly the outer electrons of each atom, rz
C-%% (2)
H=-1 /
o -72,8,9 *

{iv) Equation 2 shows an'example df an addition reaction.

State the type of reaction shown by equation 1.
(1

Substitution ~eaction. o ‘./
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Exemplar Question 2 @gﬁgié’&

(f) Alkenes can be distinguished from alkanes using bromine water.

(i) What colour change occurs in the reaction between propene and

bromine water?
(1)

colourless to orange

colourless to green

™~

green to colourless

O N @ »

orange to colouriess

(i) Acompound formed in the reaction between propene and bromine water has
the percentage composition by mass

C=259% H=50%,Br=576%and0=115%

Calculate the empirical formula of this compound.

= i i & (3)
25.9 § 5.0 : 1.6 - u-s 3
V2 | go 6 l/ S
.?—.:'5- x 5.0 > o-72 ¥ o.w!u ‘

o-T Qv 0-714% o-Tiqw o-71 9%
3 . 595 J &
"
£ & 7 £ 2 v

empirical formula=_ C3H78» 0

(Total for Question 9 = 19 marks)

18/19

Examiner Comments

Part (a): The second mark is nearly scored, but it is important to state that the crude oil
vapour enters the lower part of the column.
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Exemplar Question 2 @epggié’&---

Student Response E

@ The flow chart shows how ethene can be obtained industrially from crude oil.

| crude oil g '¢ diesel et > dodecane hes > ethene
|
(2) Step 1 involves the use of a tall column.
Describe how the diesel fraction is obtained from the crude oil in step 1, - %

The ¢ude ol 7y, put wmto & €rac¥~h_a}iv*3
columann to  be divided wmto  Hachons . A
heat o |sc0°C s Given o the crude ol ./

_Under heat, MHe (vude ol UO«{F'{;QN.
C\r&dﬁmb lo  forw the swaclle v Aies el

Fraction X’“w'd Frachiov b _f'cia.c.d..‘ out _ of Hthe

RQL\'\QV\QJ‘")A& col umnm afterFwards |

(b) In step 2, saturated compounds such as dodecane are obtained from the mixture
of hydrocarbons in the diesel fraction.

Explain why dodecane is described as a saturated hydrocarbon.
(3)

Dodecane 15 an  wo satroted  \ydvecorbon

[« 3% ' lacks ar (.au'bo../\ - caavicarm Agublg
bO”c\\/DaARccw‘t. 5 on o\lkare and alkane

dAarn't hove & L orbor “Crban  duble  bonds 5

v

So dwey are  gaturated hydrae-cbon
(AN
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Exemplar Question 2

{c) Which of these formulae is that of an alkane?

O A CH,

OB CH,
& C C"Hu \/
OD C,.Hy,

(d) In step 3, cracking is used to cenvert alkanes into atkenes.

Complete the equation to show the reaction in which one molecule of dedecane
is converted into two molecules of ethene and one molecule of another
hydrocarbon.”

C H,,—>2CH + Cg.“.g \/

(e) Alkanes and alkenes both react with halogens, but in different ways.
The equations for two examples of these different reactions are shown.

equation 1 CH, +C, - CH.C + compound X
equation 2 CH, +8r,— CHBr,

(i) State the condition needed for the veacti:ayquatioh 1 to occur.
m

UV | gh{

{ii) Deduce the formula of compound X.

” W

(iii) Draw a dot-and-cross diagram to represent a molecule of C,H,Cl

Show only the outer electrons of each atom.
(2)

(iv) Equétion 2 shows an exap ¥ of an addition reaction.

State the type of reaction shown by equation 1.

Helogm  Haloginehsn X7

(1

(f) Alkenes can be distinguished from alkanes using bromine water.

{i) What colour change accurs in the reaction between propene and

bromine water?
(1)

0 A colouriess to orange

[0 B colourless to green

C € green to colourless / -

& D orange to colourless
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(ii) A compound formed in the reaction between propene and bromine water has
the percentage composition by mass
C=259%,H=50%,Br=576%and0=11.5%
Calculate the empirical formula of this compound.
C [ R, O (3)
25 9 s.of s? E'/ _'V'C"/' /
12 ! %0 6 ’Z
0.3 0.F18%5S
2.15% 5.0 ° }%_. > 3635 /
O HEAS  OAERS Q&S Sl
/
3 3 1 | \/
C,H4B O
empirical formula= (2 HaBrO
(Total for Question 9 = 19 marks)
Q\/
11/19

Examiner Comments

Part (a): This candidate nearly scores the second mark, but fails to mention that the crude
oil (vapour) enters the lower part of the column. The first mark is awarded for heating the
crude oil, but the candidate now confuses the fractional distillation of the oil with cracking,
so no further marks are awarded.

Part (b): The candidate has confined his/her answer to an explanation of the term
‘saturated’. Since both ‘saturated’ and ‘hydrocarbon’ were in bold, an explanation of both
is required to obtain full marks.

Part (e)(ii): Two of the C to H bonds contain only one electron, so the first mark is not
awarded.

Part (e)(iv): Halogenation is not mentioned in the specification with reference to this type
of reaction. It is always best to confine answers to the terms that are mentioned in the
specification.




E | stion 2
xemplar Que @g%ag)%&)&
Student Response F
@The flow chart shows how ethene can be obtained industrially from crude oil,
step 1 step 2 step 3
crude oll > diesel >| dodecane > ethene

(a) Step 1 involves the use of a tall column.

Describe how the diesel fraction is obtained from the crude oil in step 1.

C X uc,l_ Q(’ 1S }?umjf?;c.;rac’(-ua Ca\w:.ue. awc,o”ed;suz
cgi\esd hﬁ:r fﬁ;e.cglc 4}:‘ be}:etmf h{mpm\fafes
_Diel _vs._collecled ot 1¥s cpecifie hea C_tﬂl,xwd.z........d
Fl’an tlpn@ Das,ﬁctos:m W\VA bd’lllhm T R

(b) In step 2, saturated compounds such as dodecane are obtained from the mixture
of hydrocarbons in the diesel fraction.

Explain why dodecane is described as a saturated hydrocarbon. ,1

S %/j\/& Yoow dodecane. is sdurated. B the ‘ane a]lensla/\

-49 H\zn Sqfuxcalmmns. Hno. em/ecu/a on/ canéf

ﬁ"‘ j/ dwmm ﬂeﬂl&ﬁm&a/ Ay and
’aonm of “dodec' s i Hhat 2 ore. ]0 cuﬂms
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Exemplar Question 2 @g%g)%g&

(c) Which of these formulae is that of an alkane?
4

= A CH, O,
08 CH,
Ei¢ €,

O D CH, X~

(d) In step 3, cracking is used to convert alkanes into alkenes.

Complete the equation to show the reaction in which one molecule of dodecane
is converted into two molecules of ethene and one molecule of another

hydrocarbon.
(1)

CH,, —»2CH, + ...(-“.'..H..,g k / /

(e) Alkanes and alkenes both react with halogens, but in different ways.
. The equations for two examples of these different reactions are shown.

equation 1 CH, + C, — C,H.Cl + compound X
equation 2 CH, +Br, » CH Br,
() State the condition needed for the reaction in equation 1 to occur.

m U
..._.2..,:...A{n?os[llmm.._.aﬁwp:qsm{é.._...,.400'16.._."_iemiznﬂel‘u[aw%mmf

(i) Deduce the formula of compound X.
/‘ m
HL v

(Iii) Draw a dot-and-cross diagram to represent a molecule of C,H,Cl

Show only the outer electrons of each atom. '
(2)

(iv) Equation 2 shows an example of an addition reaction.

State the type of reaction shown by equation 1.

Sul)si 'lu{Tm ‘V/ ; y
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Exemplar Question 2 @g%g)ség&

(f) Alkenes can be distinguished from alkanes using bromine water.

(i} What colour change occurs in the reaction between propene and
bromine water?
1)

B A colourless to orange D

[J B colourless to green
[C € green to colourless A/

] D orange to colourless

(i) A compound formed in the reaction between propene and bromine water has
the percentage composition by mass

C=25.9%, H=5.0%, Br = 57.6% and O = 11.5%

Calculate the empirical formula of this compound.

C H (3) 3

)
— /
6

1.5 /

I
216 9 o7 oMoz

S +

g

[ T

Tz 7 %o

e—

v

C 3 ‘-—l’ gO empirical formula = (_;Hlp{(g’ e
_ (Total for Question 9 = 19 marks)

11/19

Examiner Comments

Part (a): The crude oil is only heated until it vaporises; it is not heated until it burns. A
generous mark is awarded for ‘collects the condensed fraction which cools at different
temperatures’.

Part (e)(iii): Lone pairs on the chlorine atom missing.

Part (f)(iii): Benefit of the doubt is given for use of B instead of Br — treated as a “slip of
the pen’.
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Exemplar Question 2 Pearson

edexcel
Student Response G
( _9) The flow chart shows how ethene can be obtained industrially from crude oil.
crude oil o ALAPY diesel Rz > dodecane L ethene
| (a) Step 1 involves the use of a tall column. 3

Describe how the diesel fract\i?’obtained from the crude oil in step 1.
(s) %

Grude ol S Nented 40 4uin NS0 VOEOMI Petore | ennesiog
e framontng column . HOM e, BoudNY: The, Hawonairg
cowmn S CAer O tne O and nLEdE tNe. DoreOm /
¥.Qs e VoPoUS P C5es Lp tne. fracionaung
COWMN |, groups of hydrocorbons . [Fraions) witn
simiar  boiling. poNy condense. ac alffFerent hej%h\'.S'
ocmming I R bp. SOME. MACKar DONs - are oIlected
or AN 'poksCin . OS \quids  because. tneic  DE\EpNGner
OO0 e emPeratare. in vk frotnnating cmumr\'so

Oen onoense  imineaiately - Dieses foon s one

o vRe NGO gprauined

(b} In step 2, saturated compounds such as dodecane are obtained from the mixture
of hydrocarbons in the diesel fraction.

v

" Explain why dodecane is described as a saturated hydrocarbon. z /
(3)

Sawurared 'S o ompasid it S\,f\%\e_..mb .00\%
Dewleen  crrpon QMM ocd® A \\gdvpcocbon S

a mpodnd witn - hydregen. and . cnroo\cyﬂ/t_:om; m“d/

Dodecone 'S a Ssovsasid  NYAorooen G, Y
CONTOINS n_pto%en .00 caron QIO O and.
au aroons ae sin%.u.& oonded Wit eadnotnes .
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Exemplar Question 2 @ep"a%r)%&’&

() Which of these formulae is that of an alkane?

(m ;
C A CH, . [ |
nt'a
00 B CH, e, P4
B C CH, / -
0D CH,

(d) In step 3, cracking is used to convert alkanes into alkenes.

Complete the equation to show the reaction in which one molecule of dodecane
.is converted into two molecules of ethene and one molecule of another

hydrocarbon.
m |

C.H,—»2CH, + Cg Wyg \/

(e) Alkanes and alkenes both react with halogens, but in different ways.
The equations for two examples of these different reactions are shown.

equation 1 CH, +Q, - CH + compound X
equation 2 CH, +Br,—» CH Br,
(i) State the condition needed for the reaction in equation 1 to occur. ‘
(4} o
LV \igne vl

(li) Deduce the formula of compound X.

R

(ili) Draw a dot-and-cross diagram to represent a molecule of CH.Cl

(Iv) Equation 2 shows an example of an addition reaction.

State the type of reaction shown by equation 1. / ' , /
(1

SDuLsSHIULON  fealoon
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Exemplar Question 2 @g%g)%g&

(f) Alkenes can be distinguished from alkanes using bromine water,
(i) What colour change occurs in the reaction between propene and
bromine water? s
UNSa -+ roted! I
[J A colourless to orange 4
[J B colourless to green
[C € green to colourless

R D orange to colourless

{ A compound formed in the reaction between propene and bromine water has
e percentage composition by mass

empirical formula = ek

(Total for Question 9 = 19 marid™,

13/19

Examiner Comments

Part (a): First two marks only awarded. The candidate talks generally about fractional
distillation and not specifically about the diesel fraction.

Part (e)(iii): Lone pairs on the chlorine atom missing.
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Exemplar Question 2

@ Pearson

edexcel

Student Response H

@ The flow chart shows how ethene can be obtained industrially from crude oil.

1 step 2 step 3
s > diesel - dodecane P > ethene

crude oil

(a) Step 1 involves the use of a tall column.

Describe how the diesel fraction is obtained from the crude ol in step 1. ’%_
' (5) A

L 95::7/.}, te  progess  colled  fochusal Loblabon Cvde

ol o hekd/ b 250-3937C  ma keschemabng cudemn vhee 0V
sgpavekes i dffeest | frodhon. Frackons are goeps of ssgens comprads

with  siilar  botiey  poiads | The  dffeent M wmprndy ¥l dered ALy
' w Mbes
wil vie up We  fockonsbiy cdumn _and el condene Ahoh

Mo clewn M He fonperabwe veader  thei .,wff {oinks. L

—— e —

{orcKonshey  alwmn wolher W Y P Wy

(b) In step 2, saturated compounds such as dodecane are obtained from the mixture
of hydrocarbons in the diese! fraction.

Explain why dodecane is described as a saturated hydrocarbon. 3
3)
./

Didecare 1 h,v‘bw becawe b mede wp. of e elecontt

bdoge ad ke a0y TF o etwrat fed | hecawe b dr conbains o
single _coslest bonds heheen i curbon afum,
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Exemplar Question 2 @g‘éag)?&’&

{c) Which of these formulae is that of an alkane?

(N PP i

O A CH,
O 8 CH,

¢ o, /

C D C’IH”

N e

(d) In step 3, cracking is used to convert alkanes into alkenes.

Complete the equation to show the reaction in which one molecule of dodecane
is converted into two molecules of ethene and one molecule of another

hydrocarbon.
4))]

C Hy, = 2CH, + . CaMig l/ {
.

(e) Alkanes and alkenes both react with halogens, but in different ways.
The equations for two examples of these different reactions are shown.

equation 1 CH, +Cl, » CH.C + compound X
equation 2 CH, +Br,—» CHBr,

(i) State the condition needed for the reaction in eguation 1 to occur.

(1) l
Presence of . WV .1..,,;'_ / /

(i) Deduce the formula of compound X.
8}

(il) Draw a dot-and-cross diagram to represent a molecule of C,H.Cl

Show only the outer electrons of each atom,
)

v/

(iv) Equation 2 shows an example of an addition reaction.

State the type of reaction shown by equatiy ' J
(1)

ML)N‘*»—_ ko
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Exemplar Question 2 @g%g)ség&

(f) Alkenes can be distinguished from alkanes using bromine water,

() What colour change occurs in the reaction between propene and
bromine water?

1)

O A colourless to orange /
J B colourless to green i
C € green to colourless

o D orange to colourless /

(M, A compound formed in the reaction between propene and bromine water has
the percentage composition by mass

(3) ()

empirical formula =

(Total for Question 9 =1 9/marks)

14/19

Examiner Comments

Part (a): First mark awarded even though the candidate states that the crude oil is heated in
the column, and not before it enters the column. Third mark awarded for ‘the fractionating
column gets colder as you go up’ — this is equivalent to marking point 3. Fourth mark
awarded for ‘compounds in diesel condense high up’. Fifth mark cannot be awarded since
the compounds will condense at a temperature lower than their boiling points, not where it
reaches their boiling points.
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Exemplar Question 2
: Oxymen .

Student Response 1

(:9) The flow chart shows how ethene can be obtained industrially from crude oll.

step 1 step 2 step 3
| crude oll —>|  diesel > dodecane = ethene
? b
(a) Step 1 involves the use of a tall column. ' '
’
Describe how the diesel fraction is obtained from the crude oitin step 1. 3 v
(5)

\ls\ﬂ% («o&:\\max Casialadein. . Coosde e\ f.s&.é\\:\ NeecAe)
| oa \eivy Wk emnpeicouies ESRD SSOLCE ¢ OBt Qn\enres

e smfe);\f\:i\;:’é ;\:‘f& u\('i yé.\oﬁbu(,.‘.d@hg). Cor\Ses
Aottt ANe Aoo Ol See—cClamn,.. me
C‘\'\ne*b() of \le _celarnm sy
cordei thaa Xhe. bEVoY e comeuanes wth e lover
'b&\\hj PNk, con\ense \a\,.jl\a wp- o e \\C\\iﬁ’?“&"‘j
Ao A—g-\& Y scondeme XedeA > bg\c«w\\ ES

a \‘\O\\xs\c‘/@;‘-\.-.\.mk -—l--l _\-13\\\) o A PRy JW_A)

(b) In step 2, saturated compounds such as dodecane are obtained from the mixture
of hydrocarbons in the diesel fraction,

Explain why dodecane is described as a saturated hydrocarbon.
(3) <?/ s’

beccuase c\oc\pcc‘::.:\e ‘&\; Len . adkone. C\n}wi(h O & Seurd?
Cad oL

Hd«ocm&n\ s e, Contears _Yhe mosimare. namh Lm,\(.,l /
‘\\'\a Vsl -\\’.\Q..Ln\m.(;gu.ué, ‘c‘x}ﬁ-h. " bh,\g‘/

&Y&\i_ﬁf—\f—\i‘ .
Hc_\.\‘«&&s Q> (n-.ﬁ?/ f\\"(‘PL e b o cohtoS = MCLC—‘C:,.. bm
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Exemplar Question 2 @Pearson

edexcel

() Which of these formulae is that of ai alkane? |
/ ()
O A CH, Cn A Har 2 l

i
|
|
?
I
- B- Can > |
BT CH, |
O D C.H, |

|

i

l

(d) In step 3, cracking is used to convert alkanes into alkenes.

Complete the equation to show the reaction in which one molecule of dodecane
is converted{gt? wo moleculesJ of ethene and one molecule of another
hydrocarbon.™ 73

_ 26-% =18 ‘ m |
) l
12 ~ « = 5 CH —&2C,H.+,C..§..ﬂ‘.&.. \/ ,-/ ‘

%

(e) Alkanes and alkenes both react with halogens, but In different ways.
The equations for two examples of these different reactions are shown.

equation 1 CH, + 0, - CH.C + compound X
equation 2 CH, +Br,—» CH Br,
(i) State the condition needed for the reaction in equation 1 to occur. ‘

(i) Deduce the formula of compound X.

Mel

(m

(iif) Draw a dot-and-cross diagram to represent a molecule of CH.Cl '
Show only the outer electrons of each atom. S L !
\
o |
!

r‘ ! ‘ : - l ‘2,
(== = S ) b, R Ve P 4 /
é / e I‘ \ \/
2 7 o\ 4 g )
: '\ \) .t -\ /

(iv) Equation 2 shows an example of an addition reaction.
State the type of reaction shown by equation 1. y ‘
L)) / !

Subshdudion ;
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Exemplar Question 2 @g%,gig&

(f) Alkenes can be distinguished from alkanes using bromine water.

(i) What colour change occurs in the reaction between propene and

bromine water?
(1)

colourless to orange O

colouriess to green o

N

(i) A compound formed in the reaction between propene and bromine water has
the percentage composition by mass

O o0

A
B
C green to colourless
D

[—

orange to colourless

C =25:9%, H = 5.0%, Br = 57.6% and O = 11.5%

Calculate thWical formula of this compound.
(3)

empirical formula =

(Total for Question 9 = 19 marks)

12/19

Examiner Comments

Part (a): First mark scored for crude oil is heated, but second mark not awarded since the
candidate did not state that the vapour enters the lower part of the column. The top is
cooler than the bottom’ is accepted as equivalent to ‘temperature gradient’ and ‘obtained as
a liquid’ is accepted as equivalent to ‘diesel fraction is removed’. There is no mention of
either the vapour rising up the column (third marking point) or of the vapour condensing at
a height where it boiling point is lower than the temperature in the column, so only three
marks are awarded.
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Exemplar Question 2
e @rumen

Student Response J

(r_9,) The flow chart shows how ethene can be obtained industrially from crude oil.

step 1 step 2 step 3
crude oil P . diesel RS dodecane > ethene

(al Step 1 involves the use of a tall column.

Describe how the diesel fraction is obtained from the crude oil in step,1.

The cfuzle o\\\ iS )‘[’q‘("c(/
hi k‘ %evn(’rqtom T}E %@( ca X bon ‘c’/lcuw

H?(en} CVB}\\J' QY@ ({‘H.efeh} b;ivy !

ponn‘(s Q) &f SMq] beon (‘nam) (u1

rise oVer .Jxesc w\\ wllecy Jrl1e
qu\)oﬂy C u\\nS | w\* t) \\3\195* L01l1ﬂ3

IYO\M'. ‘ ,\

‘*

(b) In step 2, saturated compounds such as dodecane are obtained from the mixture
of hydrocarbons in the diesel fraction.

Explain why dodecane is described as a saturated hydrocarban.

.
| oc\e.(m\e 'S nlescr\},rl as q sato fq*&f :
!}\ roCbeonS hquuSG’ - “Afe dc:u))

cafban 40 cqrbm bovxo’s , Ony he s

SMSE’ cqibom Y. caf bon \M‘(J.s

N
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Exemplar Question 2

(c) Which of these formulae is that of

O A CH,

@ Pearson
edexcel

an alkane?
{1)

OB CH,
X C CH, -

O D CH,

(d) In step 3, cracking is used to convert alkanes into alkenes.

Complete the equation to show the reaction in which one molecule of dodecane
is converted into two molecules of ethene and one molecule of another

hydrocarbon.

CIIH?G

(1)
-azc,u,+Cgu\? / //

(e) Alkanes and alkenes both react with halogens, but in different ways,
The equations for two examples of these different reactions are shown.

€quation 1 CH, + 0, - CH.C + compound X
aquation 2 CH, + Bfz — C.,‘H‘Brz
(i) State the condition needed for the reaction in equatio%cwr. I
m v

|

UV light

\ ! Yoo _need

Q P[C'\H 9- (m,yy

Ar
(ii) Deduce the formula of compound X. ‘Ao
(1)
(i) Draw 3 dot-and-cross diagram to represent a molecule of CH.CI
Show cnly the outer electrons of each atom,
2 )
{iv) Equation 2 shows amef%ample of an additior reaction.
State the type of reaction shown by equation 1. O /
(1)
(ov\ClQ NOA4 ON X
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@ Pearson
edexcel

(f) Alkenes can be distinguished from alkanes using bromine water.

() What colour change occurs in the reaction between propene and
bromine water? :

(1
] A colourless to orange U
J B colourless to green /
[ € green to colourless /\
J D orange to colouriess
(i} A compound formed in the reaction between propene and bromine water has
the percentage composition by mass
C= 25.9%‘, H=50%,Br=576%and0=11.5%
Calculate the empirical formula of this compound.,
(3) O
M
- ® 4

empirical formula =

(Total for Question 9 = 19 marks) ot
U/

6/19

Examiner Comments

Part (a): First mark awarded for crude oil is heated, but nothing credit worthy after that.
Candidate gives vague information rather than focusing on the diesel fraction as demanded
by the question.

Part (b): Part(b): The candidate has confined his/her answer to an explanation of the term
‘saturated’. Since both ‘saturated’ and ‘hydrocarbon’ were in bold, an explanation of both
is required to obtain full marks.

Part (e)(iii): One bonding pair of electrons missing, so first mark not awarded. No lone
pairs shown on the chlorine atom, so second mark not awarded.




Exemplar Question 2 @gearson

Student Response K

(g} The flow chart shows how ethene can be obtained industrially from crude oil,

step 1 step 2 step 3
crude oil o0 > diesel i 2 > dodecane b

ethene

(a) Step 1 involves the use of a tall column,
Describe how the diesel fraction is obtained from the crude oil in step 1.

& &

To ooroun Aesel  Ron wude 6L 00 wrudie. O wouwsd
haw 40 un.de,fsa frachonad . dishlladion, A katsensking
e g

iumiL 1 YRekecl | witw trgner 7\/\0@10.41.!(*0 aF fhe |
LN e\ (owes . ak € . oS, K _dilfecent lmju\us,
C'&' e colutong, . ﬂ&r(. N LulLG.LHoq,. A% s
e Diesel 1y a ot o Nadrocaront  atl with
rilal \bcxunb PO and). Lo , o e M&“ﬁﬂs N
as Q 3&3_ e group. _o!»....ndc&m&mwon\. e DCke 0P
diesel . once Ay (RCC_Q\.. s GAC. Aempercthung o
WR\ com&eng%/é:ﬂg be collected.,

(b) In step 2, saturated compounds such as dodecane are obtained from the mixture
. of hydrocarbons in the diese! fraction.

Explain why dodecane is described as a saturated hydrocarbon. .

(3)
D04 Contains 18 (afYan  aroms  asl  wendey ™ ¥
b\3 sir\%&‘ @fgo\ 10 @aryon VOO Trie sné\-Q,an_d.. X

1S WNAE  MOMRY Q. @e compound)  Zaducoked. T IS e
Ao img  Gs A oydrocochbon . becauy . ’fb@onlxé\/

elements presett N aLe  ompaund. AR .nxjdrogm.___

and _Carboa. /
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Exemplar Question 2 @Pearson

edexcel
(¢) Which of these formulae Is that of an alkane? o H 2
= - W
C A CH, '
VB CH, Cikan O o
EEC CoMe 8/
EED CH,

(d) In step 3, cracking is used to convert alkanes into alkenes.

Complete the equation to show the reaction in which one molecule of dodecane
is converted into two molecules of ethene and ong molecule of another

hydrocarbon.
(11
C M, > 2CH,+ Cetlig / -

o

(e) Alkanes and alkenes both react with halogens, but in different ways.
The equations for two examples of these different reactions are shown.

equation 1 C,H, + Cl, - CH,Cl + compound X
equation 2 CH, +Br, > CHBr,
(i) State the condition needed for the reaction in equation 1 to occur. (
/ (1) v
VN usm—
(i} Deduce the formula of compound X, ‘ [
(1) v
QHerdo —7 GrgU . A HA . (comoouna\ Y
= vy

(ili) Draw a dot-and-cross diagram to represent a molecule of CH.Cl

Show only the outer electrons.of each atom.
@ %

{iv) Equation 2 shows an example of an addition reaction.

m “/

State the type of reaction shown by oquatl:y'

Sugsahanon
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Exemplar Question 2 @g%g)ség&

(f) Alkenes can be distinguished from alkanes using bromine water.

() What colour change occurs in the reaction between propene and

bromine water?
(1)

1 A colourless to orange O
0 B colourless to green
[0 € green to colourless /\
(J P orange to colourless
A compound formed in the reaction between propene and bromine water has
Th{percentage compaosition by mass
C= é\mgg. H = 5.0%, Br= 57.6% and O = 11.5%

. .
Calculate the'empirical formula of this compound.
(3)

empirical formula =

(Total for Question 9 = 19 marks)

11/19

Examiner Comments

Part (a): The candidate’s description is generally too vague. The question demanded that
the answer be focused on obtaining the diesel fraction. The statement ‘higher temperatures
at the bottom and lower at the top’ is accepted as being equivalent to ‘temperature
gradient’, so the third mark in the mark scheme is awarded. A second mark is awarded for

‘condenses’.
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Exemplar Question 2 @epggggggl

Student Response L

@Theﬁowdmﬁowshoweﬂnmonbeobahadiﬂusuialyﬁomaudeol

1 2 3
crade oil -—iw—’ diesel w;’dodecane—‘—";v ethene

(a) Step 1 involves the use of 2 tall column.
Describe how the diesel fraction is obtained from the crude oil in step 1.

®

The conde cil iy focd inte e botom f Bu ol cotuma oo i b_.:‘y

Tt Gan Vepenses, G5 AT Qa3 up Yha coiuen iV becoves ceciec. =
WOhen thg  NapoS batcms _eoo encugn asa co _on_o plokfocm

ond are Ged leon cuc b o chumns AU B tha vogxes wivh

boifiny prinky ot Y gt cange of B diasal Seoukion condayse baes !
ool ace colieerad o5 o eckica.

- p— — —— e e——— - — . —— e~
e ————e——— e —— — — e — - _———— it e e e - - ——— —
— e —— — e — e —m— -— -— — —— — . —— — —— .

(b) In step 2, saturated compounds such as dodecane are obtained from the mixture
of hydrocarbons in the diesel fraction.

Explain why dodecane is described as a saturated hydrocarbon. 3
(3)

. Oedecane o solorad Vdrocodben Mseast ol oeda

Hyveign and C”WM dess aovr hiove o deoubis _h_g;_n;}_/_.
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Exemplar Question 2 @P%E.:‘;S%E&
e

{c) Which of these formulae is that of 2n alkane?

m [
O A CH,

0. cH,
8¢ CH,

D D C“H-

(d) In step 3, cracking is used to convert alkanes into alkenes.

Complete the equation to show the reaction in which one molecule of dodecane
is converted into two molecules of ethene and one molecule of another

hydrocarbon. '
o
CoHy—>2CH +Ca Moo

(e) Alkanes and alkenes both react with halogens, but in different ways.
The equations for two examples of these different reactions are shown.

equation 1 CH, +Cl, = CH.O + compound X
equation 2 CH, + Br,—» CHBr,
(i) State the condition needed for the reaction in equation 1 to occur.
_ m )
PORE. ¢ orsekiice

(ii) Deduce the formula of y&
() |

(iil) Draw a dot-and-cross diagram to represent a molecule of CH.Cl
Show only the outer electrons of each atom.

(iv) Equation 2 shows an example of an addition reaction;
State the type of reaction shown by equation 1,

m
e Diplocoment  comclicn o~ Q
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@ Pearson
edexcel

(f) Alkenes can be distinguished from alkanes using bromine water.

() What colour change occurs in the reaction between propene and

bromine water?
o |
) A colourless to orange
O B colourless to green C3“88'2 M=1
CaM, 4 B, 5, E:2
[0 € green 1o colourless 373 = (P:3)
¥ D orange to colourless / i

(i) A compound formed in te reaction between propene and bromine water has
the percentage composition by mass

C=25.9%, H=50%,8r=576%and 0=115%
Calculate the empirical formula of this compound.

s '003. " C
C W B 0

’25 c‘s 536 (S mass (D)

Examiner Comments

Part (a): The implication from the first sentence is that the crude oil is heated after being
fed into the column. This is not the case; it is heated prior to being fed into the column.
However, a mark is still given for the crude oil being heated. ‘As it goes up the column it
becomes cooler’ it acceptable for ‘temperature gradient’, so the third marking point in the
mark scheme is awarded. The fourth marking point is also reached by mentioning that the
vapours of the diesel fraction condense. However, there is no mention of why they
condense, nor any mention of the liquid being removed.

Part (e)(i): ‘High temperature’ is always ignored as a condition for this reaction. UV
radiation is the required condition.

Part (e)(iii): The lone pairs on the chlorine atom are missing.

U

11/19




Pearson
edexcel

2 This is a method used to measure the solubility of a solid in water:

add an excess of solid to some water in a boiling tube and stir
measure the temperature of the saturated solution formed
weigh an empty evaporating basin

pour some of the saturated solution into the evaporating basin
weigh the basin and contents

heat the evaporating basin to remove all of the water

weigh the evaporating basin and remaining solid.

(a) The table shows the results of an experiment using this method.

Mass of empty evaporating basin/g 89.6
Mass of evaporating basin + saturated solution/g 115.8
Mass of evaporating basin + solid/g 94.9

Calculate the mass of solid obtained and the mass of water removed.

(2)
Mass Of SOlid = iveervemrrsnsrsnsrsnsssnnsennnnas g
mMass of water = .icuvcrvamsvernernesnsnansansanss g

(b) In another experiment, at a different temperature, the mass of solid obtained is 10.5g
and the mass of water removed is 16.8 g.

Calculate the solubility of the solid, in g per 100 g of water, at this temperature.

(2)

SOlUDIlitY = uvcsirvervamsamsnernmsnesnnnnnns g per 100 g of water



Pearson

edexcel
(c) If the evaporating basin is heated too strongly some of the solid
decomposes to form a gas.
Explain how this would affect the value of the calculated solubility of the solid.
(3)

(Total for Question 2 = 7 marks)

Question Answer Mark
number
2(a) e (mass of solid) 5.3 (g) (1)
e (mass of water) 20.9 (g) (1)
2
Question Answer Mark
number
2(b) e (10.5 +16.8) x 100 (1)
e 62.5 (grams of solid per 100 g of water) (1)
2
Question Answer Mark
number
2(c) An explanation that links together the following three points:

e the gas will escape (1)

e the mass of solid remaining will be less (than it should be)
(1)

e the value of the calculated solubility will be lower (than it
should be) (1) 3




Exemplar Question 3 @Pearson

edexcel
Student Response A
{a) The table shows the results of an experiment using this method,
| mass ﬂf cvapurating hasln.-fg 89.6 |
- mass of evnpuratmg basln + saturnted s-:-lutlcm!g | 115.8 1|
| S ——— - . -
; mass of evaporating basln + solld /q Ii 949 |
Calculate the mass of solid obtained and the mass of water removed. .—1/
3 (2h
WA-29%6 ~ 639, ‘ /
Ne &- quq mass of solid = ... 53,{/’

= 20"?3’5; mass of water = ---39--"7?-- Gl |

(b) In another experiment, at a different temperature, the mass of solid obtained s
10,59 and the mass of water removed is 16.8g.

Calculate the solubility of the solid, in g per 1009 of water, at this temperature,

v

("I
fli‘ 9 f s 0.€25%100 __
”:,’ ’ ‘?'5/}" ,
27 €2.5 L// -

solubility = . ‘2 c"r;f g per 100 g of water |

(c) M the evaporating basin s heated too strongly some of the solid decomposes to

form a gas.
Explain how this strong heating would affect the value of the calculated solubllity
of the solid.
{3
s woud _cawse . e ameuwt of Solld_rcmainh g-tohe.. _of

less Vihwy, & _would mean Hwu fHw So‘\"b“"‘*‘tj of Huy
~ 820id {do n,leos,ﬂ\f‘y{w actued value

6/7

Examiner Comments

Part (c): No mention of the gas escaping.
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Exemplar Question 3 @gggg)%ggl

Student Response B

{a) The table shows the results of an experiment using this method.

| mass of evaporating basin/g : 896 I
; mass of evaporating basin + saturated solution/g : 1158
ORISR 3 1A
| mass of evaporating basin + solid/g f 94.9 |
Calculate the mass of solid obtained and the mass of water removed. (2/
(2}
-
wef¢v = ns5.g - A4%.9 =227 /
a-9—814 - ~
g = LB mass of solid = 3 /g
L]
mass of water = L / . g

(b) In another experiment, at a different temperature, the mass of solid obtained is
10.5g and the mass of water removed is 16.8g.

Calculate the solubility of the solid, in g per 100g of water, at this temperature.

(2) Z

lo-5
le 8
235 /
solubllity = b 25. ..g per 1009 of water

(c) If the evaporating basin Is heated too strongly some of the solid decomposes to
form a gas.

Explain how this strong heating would affect the value of the calculated solubllity
of the solid.
(3)
TLV“ _'8;/-'4/ w |l o .8 745 59 { .
s

ayageryte s
-\/—'\ —
; m 5’\' { *&'544 '"M.pu1lv) + oﬁ & !,‘J

wa'“ Ve"(ucé \/6\3{-)
T resul by Wl b, in g, vt

A
5/7

Examiner Comments

Part (c): Incorrect terminology used; the gas does not evaporate, it escapes. The third mark
could not be awarded since the final sentence is too vague; it is necessary to state in what
way the results will be inaccurate.
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Exemplar Question 3 @Pearson
edexcel
Student Response C

(a) The table shows the results of an experiment using this method.

| mass of evaporating basin/g | 896 [
| mass of evaporating basin + saturated solution /g 1158 |

' mass of evaporating basin + solid/g | 949 .

Calculate the mass of solid obtained and the mass of water removed.

{2)
Meolia © 94.9-389.6 WM ‘,/'

* 5.39

(155 89.6) WAHKS e

mass of solid =

M = .29 mass of water= . =€+ 7< g

(b} In another experiment, at a different temperature, the mass of solid obtained is
10.5 g and the mass of water removed is 16.8q.

M arter

Calculate the solubility of the solid, in g per 100g of water, at this temperature,
2) T
.59 t1e.39 ( O

[atal ﬂ_ v

= p5.2739 pts (00 9 ot water 2{

———

solubility = ©.2% 5 g per 1009 of water

{c) If the evaporating basin is heated too strongly some of the solid decomposes to
form a gas.

Explain how this strong heating would affect the value of the calculated solubility
of the solid.

(3)
. v
When 4he dia W paragvorsuhe s dt(ompocn and form a gas,
Aoe...mage 0f the  Solid d“'laff-/ﬂvzn the calculated

Solubility oF the sghid would be lesver fhan églr The 49
theorttical value Bom ac a  lesser mage X lalcafated whea

W dn "4 fhe @€ Vf*[".‘lt,!fm‘.‘*."»\ basin afkr rmw?r-“ the wafter
) v v

3/7

Examiner Comments
Part (a): Incorrect subtraction to calculate mass of water; should be (115.8 — 94.9).

Part (b): Incorrect calculation performed. The experiment showed that 10.5 g of solid
dissolved in 16.8 g of water. To find the solubility in g/100 g of water, one needs to use
ratios to calculate the mass of solid that would dissolve in 100 g of water.

Part (c): No mention of the gas escaping, so first mark cannot be awarded.
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Exemplar Question 3

Student Response D

{a) The table shows the results of an experiment using this method.

mass of evaporating basin/g
- mass of evaporating basin + saturated solution/g

, mass of evaporating basin + solid/g ’

Calculate the mass of solid obtained and the mass of water removed.

~ats of water = 1'5091— 1“.1

remaoved

= 2099
mass of sehd= U4-99-89.69 mass of solid =
~5-39u

mass of water =

Pearson
@ edexcel

89.6 |
115.8 |
94.9
{2) ’)/
4
R q
2041 g

(b) In another experiment, at a different temperature, the mass of solid obtained is

10.5g and the mass of water removed is 16.84.

Calculate the solubility of the solid, in g per 100g of water, at this temperature,
(2) l

Su(ubu'n’tjt 52, Pt* 1001 adf water”

(0-51 - u,.h]
kS 1 -y lOO«l

*=w/

16-F9
= 6205]

colid disselved :.-;:;—Sj:’lo_-!:_]_ X
' 21

solubility = S2

67
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Exemplar Question 3 @gg;g)%g&

(c) if the evaporating basin Is heated too strongly some of the solid decomposes to

form a gas.
Explain how this strong heating would affect the value of the calculated solubllity
of the solid.
(3) C)
‘ : v
The ;tjronj reéa tl/-’? v ould /,:cvca;c)( e valuce

of e calculoted 5,o{ubi'/«'£(1 af the solid becaurt

as Some of tht solid s dCCOmpo-‘f'o.' _to _form a
3.:5 the mass of soi’d fhot dissolve s In /uaj
of woter  pould pow ns?tOJCX as___the _woter also

boils to form & 70_; ’

3/7

Examiner Comments

Part (b): Incorrect calculation performed. The experiment showed that 10.5 g of solid
dissolved in 16.8 g of water. To find the solubility in g/100 g of water, one needs to use
ratios to calculate the mass of solid that would dissolve in 100 g of water.

Part (c): This candidate has failed to appreciate that the formation, and subsequent escape,
of a gas will decrease the mass of solid obtained, and hence that this results in the
calculated solubility being lower than it should be.
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Exemplar Question 3 @gggg)%ggl

Student Response E

{a) The table shows the results of an experiment using this method.

[ . |
| mass of evaporating basin/g B9.6 |
: : ,
| mass of evaporating basin + saturated solution/g 1158 |
i - - . - !
| mass of evaporating basin + solid/g | 949
Calculate the mass of solid obtained and the mass of water removed. (L
12)

'

massof solid= ... 5.3 Y / o
i g

mass of water= ... .20 9.

{b) In another experiment, at a different temperature, the mass of solid obtained is
10.5g and the mass of water removed Is 16.84,

Calculate the solubility of the solid, in g per 100g of water, at this temperature.

50

(2)

Ny

oo
] < ] C.j
10-59 —3 lb-8g /
16-€ = 2959 .
solubllity=. . b2:3 _  gper100gof water
g = Bl 5
() If the evaporating basin is heated too strongly some of the solid decomposes to
form a gas. )
Explain how this strong heating would affect the value of the calculated solubility
of the solid.
(3)
TF some of Hhe solid  decs mpotel, .. the ¥

—HBnal mass of  Solid  obkaived woauld. not
\)L’ C\((us(-fglr\{\/\(,(cf:.}.c ; B sol| bn\Jj value

Celcalated waould be lecs

5/7

Examiner Comments

Part (c): No mention of the gas escaping and the statement that the mass of solid obtained
would be inaccurate is too vague.
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Exemplar Question 3 @gg;g)%g&

Student Response F

(a) The table shows the results of an experiment using this method.

mass of evaporating basin/g

mass of evaporating basin + saturated solution/g

mass of evaporating basin + solid/g

Calculate the mass of solid obtained and the mass of water removed.

138 - g9 ML p
. mass of solid = 5.3 \/

: @

mass of water=__. 262 .&( .......... g

(b) In another experiment, at a different temperature, the mass of solid obtained is
10.5g and the mass of water removed is 16.8g.

Calculate the solubility of the solid, in g per 100g of water, at this temperature,
@ O
v
solubllity=_________________ gper100g of water

(c) If the evaporating basin is heated too strongly some of the solid decomposes to
form a gas.

Explain how this strong heating would affect thie value of the calculated solubility
of the solid.

e - v e i PR e—

1/7

Examiner Comments
Part (a): Incorrect subtraction to calculate mass of water. Should be (115.8 — 94.9).
Part (b): No calculation attempted. The result of the experiment showed that 10.5 g of solid

dissolved in 16.8 g of water. To find the solubility in g/100 g of water, one needs to use
ratios to calculate the mass of solid that would dissolve in 100 g of water.
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Exemplar Question 3 @epgaggggl

Student Response G

(3) The table shows the results of an experiment using this method.

, mass of evaporating basin/g 89.6
mass of evaporating basin + saturated solution/g | 1158

mass of evaporating basin + solid/g ! 949

Calculate the mass of solid obtained and the mass of water removed. "2/

MQss of 301d: Q4.6 -3 .6 = § 3% ¢+

MOSS of WALEr:= \S.§g -R9.6 -5S:3 =90.q},

mass of solld = S.3 / g
massof water= 209 9

(b) In another experiment, at a different temperature, the mass of solid obtained is
10.5g and the mass of water removed is 16.8¢.

Calculate the solubility of the solid, in g per 100g of water, at this temperature.
(2)

\O Sq \G-S% fz/

x |OO% v

SE % \0-S %100 /\/

6 -3 solubility = G- . .g per 100g of water ‘

G -5%_ i

{c) If the evaporating basin is heated too strongly some of the solid decomposes to
form a gas. :

Explain how this strong heating would affect the value of the calculated solubility
of the solid. /
3)
. . o
_ DNt SOME. OF TN SONA wWOUIS ALLOMPOR.  LOWED. .
Skong B LooAne wauue we wowld calculake
woud e/ undec staked . (onc SOE . Nolue  wowd
e \esKv\The. . E:DLu.b'\_\'\*.\.k,..,.(.o..&m\u\\Qf\ WOMA N0L ...
DE OCCUIGES 5 SINLE our  (esulss Lol imQlwy that

Aess.  SoNd. can bR (ISS0Ived  ak ANAL xempeeratiure.
e N (Totalfor Question2=7marks)

5/7

Examiner Comments

Part (c): No mention of the gas escaping leading to a decrease in the mass of solid.
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Exemplar Question 3 @g%;g)%g&

Student Response H

{a) The table shows the results of an experiment using this method.

| mass of evaporating basin/g 89.6
| mass of eva porating basin + saturated solution/g 158 |
mass of evaporating basin + salid /g . 949

Calculate the mass of solid obtained and the mass of water removed.,

nss _ 9. 162 = ?/
-

89 € o1 ¢ -
261 53 189 -
Whaaled gy sold [r=
L= ke ) Lot ) L -) mass of solid = - SUNSRI |
mass of water = 208 Y g

(b} In another experiment, at a different temperature, the mass of solid obtained is
10.5g and the mass of water removed is 16.8q.

Calculate the solubility of the solid, in g per 100g of water, at this temperature,
(2}

V0.5 ®
- 1

ke 100 /
JESe = 13.5 2100
z ::m!.ua'cl_s. //
ey
i solubility = 1. s g per 100g of water
{c) If the evaporating basin is heated too strongly some of the solid decomposes to
form a gas. ,
Explain how this strong heating would affect the value of the calculated solubility
of the solid.
(3)
[ -

Since YJ\*‘-"H e yaAuwme e 'Ou &.,;,\b‘f‘ " LOO) 2

wilr & aven  mpevalune . then 1} yo4 redwt e wdlsre  of

salid ek b s He cv.‘PC"‘“") bugia k'l"" |53 strony hn‘) tea He laladon

e
k" .
) sl el he  occumuk und venl  be veliahle. The veqult 4o

vould  abtoin  weldd  shew  1a Ml coge that  Be  sanbily 4 tha ald

iy less R os o ‘:ulvw 15,
5/7

Examiner Comments
Part (c): Unfortunate error made by referring to less volume of solid and not less mass.
Also, there is no mention of the gas escaping, so first mark not awarded.
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Exemplar Question 3

Student Response I

{a) The table shows the results of an experiment using this method.

mass of evaporating basin/g B89.6
mass of evaporating basin + saturated solution/g 1158
mass of evaporating basin + solid/g 94.9

Calculate the mass of solid obtained and the mass of water removed.

®
QLﬁq-%Q-G -5S.3
ns s - a9 - 20.4 mass of solid =

20.9-5S. ] = s.6 mass of water =
{(b) In another experiment, at a different temperature, the mass of solid obtained is
10.5g and the mass of water removed is 168g. .

Calculate the solubility of the solid, in g per 100g of water, at this temperature.

IO
AQQ * 17¢-L7
L5 W I (VI

g

.3
2005 |

@ Pearson
edexcel

| .
v/

G

¥

g
9

2)

O

4

solubility = "2-6 A g per 100g of water
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Exemplar Question 3 @gg;g)%g&

{c) If the evaporating basin is heated too strongly some of the solid decompaoses to
form a gas.

Explain how this strong heating would affect the value of the calculated solubility

of the solid.
" {3)
/4 RO ,,,-,)L/
k(}‘x’—"{ auve. Ahen Ahe C%,(z\q;&%‘)‘\." ‘ETOQ’@“&’ >% >\ S > |

")
leme A SO WA Stel) \"’-‘\3\”\““‘3 \‘\“*4‘\‘@~\‘>\}

A Aome ANy Ay &““ \'-t\ “. ‘(’\'L( \"-\‘) \SF \¢ ;\\U\)}/-\\k N
will S\ ? \‘\,Q\‘)Q\-‘.,,’\\‘I)'m%:ﬁ‘\\\:&?(*kégw PO

7

‘\\-\\; yy%\ '\‘\_,\(--—\ N \\\ —&L-\t‘»'. b "~)x., o Lj(_ \~*\\ \\\2\/( 1

l(").s (‘} .\L‘_, ¢ \\\,\ \\\\‘.ﬂl\ \SL,\\ ;\\\_\\\\ \\-\)\_,(‘. pre .\'\"(‘\" -\"A\' ‘ ) .‘\\')l
\‘\r eHecisthe Yakie g soluls iy (Total for Question 2 = 7 marks) (7//
(\)\\ Ce N WK\OoW ane AKOW?Q&D b 50\\\\\»\ ‘bSQ C & & Y '/
&

hose Less sehia Shen whadk g Datested e\ ik
T GTErhe. NevesEesE whwch will wel\ be do "\“&‘
o:\ﬁ&&*;«u\hkﬁh Al ba\lan y So gau \L‘.\\ o < BWneouxde

ak ik n, \&-Gen

A?QD\'\R Y <X 2

\b QHQ-\\»\, %\w {‘E)\L‘lc‘_ |

N |

2/7

Examiner Comments
Part (a): Incorrect subtraction to calculate mass of water. Should be (115.8 — 94.9).

Part (b): Incorrect calculation. The result of the experiment showed that 10.5 g of solid
dissolved in 16.8 g of water. To find the solubility in g/100 g of water, one needs to use
ratios to calculate the mass of solid that would dissolve in 100 g of water.

Part (c):

There is no mention of the gas escaping, so first mark not awarded. The second mark is
awarded for stating that there would be less solid than before, but the candidate merely
states that this will affect the value calculated for the solubility without stating how it will
be affected.
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Exemplar Question 3 @g%;g)%g&

Student Response J

(a) The table shows the results of an experiment using this method.

mass of evaporating basin/g 896
mass of evaporating basin + saturated solution/g | 1158
mass of evaporating basin + solid /g | 949

Calculate the mass of solid obtained and the mass of water removed.

q4.9 | 5.9 '3’35 s
9.6 ~ 53 - L v
5’ > l 18 :a(?so!solid= C. j /

mass of water = ++-G.5 =U /

(b) In another experiment, at a different temperature, the mass of solid obtained is
10.5g and the mass of water removed Is 16.8g.

Calcul_ate the solubility of the solid, in g per 100 g of water, at this temperature.

(2)
7
it
100 lé \) % solubility = GJ& g per 100g of water
W4
= X 0 ﬁ =6}
(c) If the evaporating basin is heated too strongly some of the solid decomposes to
form a gas. .
Explain how this strong heating would affect the value of the calculated solubility
of the solid. /
3)
P\*@ S

\CJ " So[({ Ql)*o‘f‘ecl u;cc.)“ bo lﬁss_ 0
the Yesco HS tl‘[l; ”1Q 9(7(’f.m?h} \JU}W/ )\@
Ya(cg,nﬁe (R when \/OU ) 1Q (qlc,u{(i‘\C
the  solubil ity - the . answer ol netbe aqurat

N
5/7

Examiner Comments

Part(c): Second mark awarded even though the candidate does not specify that it is the
mass of the solid that will be less. No mention of gas escaping for first mark, and no
mention of the effect that less solid has on the calculated solubility.

75



Exemplar Question 3 @ggg;ég&

Student Response K

(a) The table shows the results of an experiment using this method.

mass of evaporating basin/g 896 |
mass of evaporating basin + saturated solution/g 1158 |
mass of evaporating basin + solid/g 949
Calculate the mass of solid obtained and the mass of water removed. (L
2

mond id: GAS-R.g: 53 y

mam ok wakes = NS-Z- S48~ 2019 / |
mass of solid=___ 9" 3 _71_ a

mass of water = __ 209 =0

(b) In another experiment, at a different temperature, the mass of solid obtained is
10.5g and the mass of water removed is 16.89.

Calculate the solubility of the solid, in g per 100g of water, at this temperature.,

solubility = __ e .g per 100g of water |

© mmmgbashishatedtoomnglysomeofﬁnsoﬁd decomposes to
agas.

Explain how this strong heating would affect the value of the cakculated solubility
of the solid.

U |
_§ seme & e siid desconpesed 6 furm o 33.53&4‘5..&&;.&&\&/

e e M sumonding os ik Alspoly .
B

3/7

Examiner Comments

Part (b): Calculation not attempted. The experiment showed that 10.5 g of solid dissolved in
16.8 g of water. To find the solubility in g/100 g of water, one needs to use ratios to
calculate the mass of solid that would dissolve in 100 g of water.

Part (c): First mark awarded for gas is lost, but no mention of the effect of this on the mass
of solid obtained and the subsequent calculated value for the solubility.
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edexcel
8 Polymers can be classified as addition polymers or condensation polymers.
(a) An addition polymer can be formed from the monomer CH>=CHCI
(i) Name this monomer.
(1)
Name the addition polymer formed from this monomer.
(1)

(b) The diagram shows the repeat unit of a different addition polymer.

F F
|
—C—-C—
| |
F F

Draw the displayed formula of the monomer used to make this polymer.

(1)

(c) Polyesters are condensation polymers.

The structures of two monomers that are used to make a polyester are:

i 0



@ Pearson
edexcel

() Draw the structure of the repeat unit of the polyester formed from these
two monomers.
(2)
(i) Identify the small molecule formed when these two monomers form the
polyester.
(1)

(Total for Question 8 = 6 marks)




Pearson

edexcel
Question Answer Additional guidance Mark
number
8(a)(i) Chloroethene accept vinyl chloride
1
Question Answer Additional guidance Mark
number
8(a)(ii) Poly(chloroethene) accept polyvinyl chloride
ignore PVC
1
Question Answer Additional guidance Mark
number
8(b) E F ignore bond angles
C:C\
F F
1
Question Answer Additional guidance Mark
number
8(c)(i) e Correct ester link (1)
e Rest of unit correct (1)
Example: accept:
9 ﬁ (u) I
—C—CH,CH,—C—0—CH,CH,— 0 — —0—C—CHyCH,;—C—0—CH,CH}—
2
Question Answer Additional guidance Mark
number
8(c)(ii) Water/H20 if both name and

formula given, both
must be correct




Exemplar Question 4 @geag)%é’&

Student Response A
nooy

PP ULE

' 1
4=y ' ! C.‘ ¢- (’
;8 \Polymers can be classified as addition polymers or condensation polymers.

(@) An addition polymer can be formed from the monomer CH,=CHCI A [ﬁq/g

{il Name this monomer. - Cg* l_ct
n) /(‘
“%WW M & L-chlo n‘e{henc
{il) Name the addition polymer formed from this monomer. I
(1)

Feehtore—tgeten®  poly-1- (hlmeﬂ«.uﬂ’-\/

(b) The diagram shows the repeat unit of a different addition polymer.

F F
L. 4
— _c_
el
F F
Draw the displayed formula of the monomer used to make this polymer.
FoF o
I
C=C 2
¥
FF

{c) Polyesters are condensation polymers.

The structures of two monomers that are used to make a polyester are:

o

C-9H-HD HO—C — CH,CH,—C—OH HO—CH,CH,—OH

(o 2 i

W
e, SRy v
v >

ex=T0, ad, O, pl

o Mgp, . en S
ey 17\

b Mdnqth Cao:amre o :

y SIS SRS

80




Exemplar Question 4

() Draw the structure of the repeat unit of the polyester formed from these
tWO monomers.
n H

[

W[~ (- C| s
N 1

AT X

(1) Identify the small molecule formed when these two monomers form
the polyester.

ﬂgdm{}w Cayponale | CH,(DaD X

@ Pearson
edexcel

O

(1)

(Total for Question 8 = 6 marks)

v

O

At

3/6

Examiner Comments

Part(a): The locator ‘1’ is not required in either answer, but its inclusion is ignored.
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Exemplar Question 4 @gggg)%ggl

Student Response B

"'8 “Polymers can be classified as addition polymers or condensation polymers.
(a) An addition polymer can be formed from the monomer CH,=CHCI
(i} Name this monomer. I

(1)

(i) Name the addition polymer formed from this monomer. O
(1)

&
.golg€ehlovoefienc) WMo O B
{b) The diagram shows the repeat unit of 2 different addition polymer.
F

M ==

I
i
I
F

Draw the displayed formula of the monomer used to make this polymer.
().

F°

{) Draw the structure of the repeat unit of the polyester formed from these
two monomers,

2 o 0y
] ¥ _
%C_—cuzcuz-c—o——cﬁzc_nz [e]

S TN

— T
N
¥
N -
\ N X

\
F

(ii) identify the small molecule formed when these two monomers form
the polyester.
(1) (

H, 0 (wa Fav ) / 1

5/6

Examiner Comments

Part (a)(ii): It is a common mistake to name an addition polymer as a saturated compound.
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Exemplar Question 4 @gggg)%ggl

Student Response C

"’8‘ ‘\Polymers can be classified as addition polymers or condensation polymers.
(3a) An addition polymer can be formed from the monomer CH =CHCI

(i) Name this monomer.
g (1)
Iy

Chioyoethene HP= L A T

(i) Name the addition polymer formed from this monomer.
(m

polcj,(ch/ovw thant )

(b) The diagram shows the repeat unit of a different addition polymer.

F
||

F MR o =
| |
F F

Draw the displayed formula of the monomer used to make this polymer.

Fl f () / L

c=0C
| \ /
E

(i) Draw the structure of the repeat unit of the polyester formed from these

two monomers. :
(2)

6 o o

L |
A~THO— C — cH,cH,,—c'.. O—CHg CHge = OH —

o o
"

"
—-o—c——cHchz—c—o-cuz\c/'z 0

(i) identify the small molecule formed when these two monomers form

the polyester.
(M)
-\/ (/

H20
6/6

Examiner Comments
Part (a)(ii): It is a common mistake to name an addition polymer as a saturated compound.
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Exemplar Question 4 @gggggggl

Student Response D

{f)Polymm can be classified as addition polymers or condensation polymers.

(3) An addition polymer can be formed from the monomer CH,==CHCI
() Name this monomer.

i |
C.x’]\oro ¢thene . 4 \/ fliaais : ol

(i) Name the addition polymer formed from this monomer.

c i)_')‘:jr_(.\f'\'\oi_‘.oﬁﬂﬂc _ .

Cm——

(b) The diagram shows the repeat unit of a different addition polymer,

-n—rl\—-m
I
MM —"7
I

Draw the displayed formula of the monomer used to make this polymer.

+ F ol
' 1
LSE
| !
' F
() Draw the structure of the repeat unit of the polyester formed from these
two monomers,
3 ? (2)
u !
{O‘C-(HzCHz—c"o - CHyeH, 0) 2

A

o s

(i} Identify the small molecule formed when these two monomers form
the polyester.

Water  (H,0) / s

Examiner Comments

5/6

Part (a)(ii): It is a common mistake to name an addition polymer as a saturated compound.
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Exemplar Question 4 @epﬁgié’&

Student Response E

fa "\Polymers can be classified as addition polymers or condensation polymers.
(a) An addition polymer can be formed from the monomer CH == CHCI
(1) Name this monomer.

/ -
wnotcesnene. . Vv |

(i) Name the addition polymer formed from this monomer.

(1)
ety Coniesoesnene ) / / .

(b) The diagram shows the repeat unit of a different addition polymer.

F F
|
l
FF

Draw the displayed formula of the monomer used to make this polymer.

€ e ~ S

\ \ ‘ | | .
n C=¢C v s == L

| \ / |

(c) Polyesters are condensation polymers.
The structures of two monomers that are used to make a polyester are:

1 1
HO—C— CH,CH,—C—OH HO—CH,CH,—OH

.

© W u O u
" \ " A .

W =0 T Enboy  wgs €C ~ 0=k
\

\
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Exemplar Question 4 @Pearson
edexcel
(i) Draw the structure of the repeat unit of the polyester formed from these
two monomers.
(2)
o = [
\ W % g

/\ no

(ii) Identify the small molecule formed when these two monomers form I
the polyester, /
1)) ]

WOKEL \/

5/6

Examiner Comments

Part (c)(i): Correct ester link shown, but rest on molecule is incorrect as blocks are used to
represent the hydrocarbon chains.
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Exemplar Question 4 @gégig&

Student Response F

[: ?;Po!ymers can be classified as addition polymers or condensation polymers.
(3) An addition polymer can be formed from the monomer CH,==CHCI

(i) Name this monomer. /
m

: / s
o Chloroethene, .

(i) Name the addition polymer formed from this monomer. l

Pn\y\\'«\cm ehhore \/ ) ; ¥ ; - et s /

(b) The diagram shows the repeat unit of a different addition polymer.

l
nN—NN—"
|
nN—MN—m"m

Draw the displayed formula of the monomer used to make this polymer.

F rF "4
| [ |
w C=C
Vo
F ¢

(i) Draw the structure of the repeat unit of the polyester formed from these

tWo monomers.
(2)
o o o H N 'D
/,;/ t [ . ' ‘ v
s
7 R

o (',X( |

(i) Identify the small molecule formed when these two monomers form

/ (1)
Waker (N;a) - J - _ .

4/6

Examiner Comments

Part (a)(ii): Close call! Could be an ‘a’ or an ‘e’ before the ‘n’. Candidates need to be
aware that clearer writing is required to be certain of scoring the mark.
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Exemplar Question 4 @g%g)%g&

Student Response G

= 3

| 8 \Polymers can be classified as addition polymers or condensation polymers. Cc =
s

' (a) An addition polymer can be formed from the monomer CH,=CHCI i

|

(i) Name this monomer,

; 3 3
~ M rde &c}ﬁlgfome}:h%he X |
; (i) Name the addition polymer formed from this monomer. :
| . O 7
b s M‘LU‘FO*"?‘\‘%C!\C g X
(b) The diagram shows the repeat unit of a different addition polymer,
FF
. —CC
. J)j 10k |
F F ‘
Draw the displayed formula of the monomer used to make this polymer. ‘

F .. #

N

(=C
,;_-./ \F /

|
(i) Draw the structure of the repeat unit of the polyester formed from these E
; 1

\(P | |

-OQ —c¢ -CH (H, ~¢-o- <

l

, %w |

&‘K—C“"U\‘l‘ } X |

(ii) Identify the small molecule formed when these two monomers form |

the polyester.

Eather—dinnd—— €O, NIl "1 |

2/6

Examiner Comments

Part (c): Second mark awarded even though the candidate does not specify that it is the
mass of the solid that will be less. No mention of gas escaping for first mark, and no
mention of the effect that less solid has on the calculated solubility.
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Exemplar Question 4 @pgaggggl
e

Student Response H

4
n

| &
| "l Wymers can be classified as addition polymers or condensation polymers,

| (2) An addition polymer can be formed from the monomer CH,=CHCI

f. (i) Name this monomer. &

{ / |
QG roeliene / R s

(i) Name the addition polymer formed from this monomer. - - ¢ y ;

| 1
! OASUTO SLono g, ({

| (b) The diagram shows the repeat unit of a different addition polymer,

|
F F

Draw the displayed formula of the monomer used to make this polymer,

¢ B
, ! | v
, C =C /
| ) ‘ﬁ
F

(i) Draw the structure of the repeat unit of the polyester formed from these

two monomers.
Ho k]) c‘) (2]
= =g ﬁz (f\z. ool <P PR O,(\
|
o 0 O

ég ~

(ii) Identify the small molecule formed when these two monomers form
the polyester.

"0

CHLOM . S o
2/6

Examiner Comments

Part (a)(ii): The candidate rather strangely does not correctly name the polymer, despite
having correctly named the monomer.
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