CHERRY HILL TUITION EDEXCEL CHEMISTRY AS PAPER 11 MARK SCHEME

1) C (1)
2)A(1)
3)D (1)
4)C (1)
5)C(1)
6) B (1)
7)B(1)
8.2) C (1)
8.b) D (1)
9)D(1)
10) B (1)
11) C (1)
12)
‘a)(i) | (amount CO: = 0.0584 dm” £+ 24 1
dm? mel ~ 1)
= 0.0024333/2.4333 x 107 {mal) 0.002/2 x 1072
or any other
value
IGNORE sf except 1
Mo working nesded WROMNG units
Mark final answer with correct
numerical
aNsSWer SCores
[0)
:stion | Acceptable Answers Reject Mai
nber
‘a)(ii) | First mark: 2
amount C: = amount NaHCO,
OR

use of candidate’s answer to (a)(i)
stated (or implied by final answer
given)

(1)

Second mark:
- mass NaHCOy = 0.0024333 (mol) x
84 (gmal ™Y

= 0.2044 (g)
ALLOW 0.2 (g)

This mark is for evidence of
multiplying their moles of NaHCO: by
84

(1)
IGMCORE sf including 1 sf

Correct answer with no working
scores (2)

ALLOW consequentially from (i).
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(a)(iii) | %o purity = (0.2044 g x 100) + 2
0.227g = 90.04 % (1)
= 90% (1) (2sfonly) |A&nswers notto 2
sf or answers
ALLLOW conseguentially from (1) and | incorrectly
(i) rounded up do
not score 2™
MOTE: mark
The second mark to be awarded for
2sf answers less than a 100% Answers = 100%
(e.g. 10% scores (1). This is the score (0) overall
percentage impurity)
Correct answer with no working
scores (2)
Can score both marks via moles
rather than masses
LT
b)(i) | 0.4/ 58.4 x 100 = (%) 0.68493(%) | (%) 1.37 (%) 1
IGNQRE sf (including 1 sf so (%) 0.7 etc., as the
(%) is OK here) uncertainty
should NOT be
doubled
Answers
incorrectly
rounded {e.q.
0.684 / 0.67 /
0.68492)
stion | Acceptable Answers Reject Mi
nber
b)(ii) | &ny one of:- "CiOsnot the only | 1

COz dissolves /soluble (in water)
COy reacts (with water) / COs forms
carbonic acid / COz 4+ Hz0O — H:COs

ALLOW
COz absorbed (by water)

IGNORE suggestions to use a gas
syringe

gas given off”

CO, diffuses/is
lost/mixes with
water

“Water iz also 2
product of the
gxperiment”
“Suck-back”
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13)
Aa)(i) |CaCOy+ ZHCI — CaCls + HyO + COs HsCOs instead of |1
ALLOW multiples “HaQ + CO5" on
Mo other species to be allowed right hand side
IGNORE state symbols even if of equation
incorrect
estion | Acceptable Answers Reject Marl
mber
Aa)(ii) 3
ﬁHN‘IW'I
( CaC0,(s) » CaO{s) + COslg) )
(ZHCL) AHy AH, (ZHCL)
CaClz{aqg) + HzO(l) + COzig)
Mark each point independently
First mark:
All three formulae in box, ignoring state
symbols (even if incorrect)
This mark is stand alone, NOT to be """r'_\’r other
marked CQ on answer to {(a)(i) formulae
(1)
Second mark:
Two arrows, BOTH pointing downwards
(1)
Third mark:
Left hand arrow labelled as AHy AND right
hand arrow labelled AH; (whatever the
direction of the arrows) {1)
estion Acceptable Answers Reject Mark
mber
A{a)(iii) | (AHacicn) = &AMy — AH, Any other 1

This is a stand alone answer NOT to | expression
be marked CQ on (a)(i) and/or
(ai)
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L{b) Any two from: “Incomplete reaction” | 2
Heat /energy loss
OR “Incomplete
Heat /energy loss to combustion”™
surroundings
OR “Inaccuracy of
Heat /energy loss to apparatus equipment/apparatus”
(1)
“Human error”
Measured under non-standard
conditions (1) | CO: escapes
Specific heat capacity of solutions | Bond enthalpies
is approximate (1)
Impurity of reactants
Density of solution assumed to
be 1 g cm ¥ same as (pure) Transfer losses
water
(1) | Side-reactions
Large relative error in
temperature measurement (1)
14)
niwe
{a)(i) | CHsCHs + Cl- — CHsCHz » + HCI 1
OR
CHyCHz » + Cl — CHyCH,Cl + Cle
estion | Acceptable Answers Reject Marl
mber
(a)(ii) | CHiCHz - + Cl, — CH.CH.CI + CI- 1
OR
CHaCHz + Cl» — CHaCHz = + HCI
M.B. different answers for (i) and (i)
needed
estion Acceptable Answers Reject Marl
mber
(a)(iii) [ 2CH.CH: - — CHsCHLCHLCH, cl-+clesCl, |1
OR
CHaCHs « + Cle — CHLCH.C
estion | Acceptable Answers Reject Marl
mber
{a)(iv) | CHsCHz = + Cls — CHCH:Cl 1
OR
:CH;CH;‘ — CHJCHJCHJCHS
M.B. different answers for (i) and
([iv) needed
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RS L= |

i(b)

First mark:

Structural formula (enough o see
the structure) of any
poelyhalogenated ethane
derivative

OR

any polyhalogenated methane
derivative

ALLOW correct displayed or skeletal
formula (1)

Second mark:
If first mark awarded the name
must be consequentially correct

IGNORE any missing or incorrect
numbering in name (e.g.
“dichloroethane” scores the mark)

IGNORE missing or incorrect
hyphens

If first mark NOT awarded then only
ALLOW correct name of any
polyhalogenated ethane or
polyhalogenated methane
derivative

(1}

Butane /CaHyp /
CHLCHLCHLCH, /
chlorobutane /
hewxans /[
chloromethans

B

Hc)(i)

1% mark for HAZARD:

This mark is for the idea of:
(substance or procedure that) can
cause harm/may cause harm/has the
potential to do harm/can be
dangerous

ALLOW references to specific hazards
such as toxic/flammable /harmful/
irritant fcorrosive foxidizing,
carcinogenic for the mark

(1)

2" mark for RISK:

This mark is for the idea of
likelihood/probability/chance that
harm will result (from the use of a
substance or a procedure)

(1)

Just “causes
harm“/just “is
a danger”

1estion
imber

Acceptable Answers

Reject

Ma

i(e)(ii)

fume cupboard
OR

gloves
OR

u.v. goagles

Just "opsn
windows/Just
well-ventilated
lab/Just "gas
mask’/Just "use
of smaller
quantities”/close
d system/closad
experiment
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15)
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ifa)

(CrHzn could be a) 1
ring / cyclic {compound)
ALLOW dentification of any speafic
cyclic compound (e.g. cyclohexane)
IGNCQRE any reference to "fewer
hydrogen atoms”
estion | Acceptable Answers Reject Man
mhber
AbYl(i 1
(b)({i) /4\ « H, » /’\\
All must be correct for the mark
estion | Acceptable Answers Reject Mai
mhber
i(b)(ii) 2

A e A

First mark:-

An equation with the reactants shown
correctly and EITHER Z-bromopropane
OR 1-bromopropane shown as the
product

MOTE: The C-Br bond MUST be shown
in the skeletal formula for the first
mark

(1)

Second mark (stand alone, even if
no equation attempted or left-hand
side of equation incorrect):-

Correct skeletal formula of
2-bromopropane (1)

Penalise lack of skeletal formulae once
anly in (b)(i) and (b)(i) when taken
together
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mper
i) Hﬁ 4 3
HqC H
™ e ® | _
t—¢ —® H—(C—(C—H +Br
RN, i
3 H
carbocation (1)
Be¥
both arrows (1)
HC HL
o | |
H_C_T_H —= H— —T—H
( H Br H
(-)8r

attack of bromide ion (1)

First mark:

Curly arrow from C=C to H (in H-Br) AND curly Full =

arrow from bond in H-Br to the Br and -

IGNORE polarity of HEr even if incorrect {1) charges
on HEr

Second mark:

Structure of correct secondary carbocation (1) E;:'I'_Z"'
bond
dangling
from the
C+
carbon

Third mark:

Curly arrow from anywhere on the bromide ion

towwards the C+ on the carbocation

MOTE: The bromide ion must have a full negative & on

charge, but the lone pair of electrons on the Br !3"5"""'59

MEED NOT be shown lon
instead

MNOTE: A correct mechanism leading to the of Br

formation of 1-bromopropane scores the first and

third marks only {50 max (2)})

Skeletal formulae can be usad

16)
a 2
@) | CiHela) + 3%:0:(9) = 2C0u(g) + 3H0(D)

Formulae and states (1)

Balancing of correct entities (1)

Multiples
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b ) i . 4
(b) Motice the first mark is for the equation and
there are 3 separate additional marks for the

calculation
H H HH
[ ] (.

H-C-C-H + Cl-Cl = H-C-C-Cl + H-Cl
|| (I

H H HH (1)

Check all bonds displayed especially Cl-Cl and

H-Cl
Incorrect /
no sign and /

Calculation marks: ar ingc:rr'ect

+413 + 243 (1) (-){348 + 432) (1) units

OR 656 (1) (=) 778 (1)

= —122 (kI mel™) (1)

Fully correct answer to calculation with no

working (3)

Extra 5x413 and 347 may be included on both

sides, giving 3068 and (-)3190

Allow other same values(s) missing from both

sides

) Incorrect
Bonds breaking (1) | units lozes

Bonds making (1) this mark

[Bonds breaking - bonds making] to give

correct answer with sign (1)
. 2
()i} Iniiation (1) | Free radical
Allow homelysis / atomization / homolytic substitution
(fission) alone
Ignore any reference to free radical Photolysis

substitution

UV / (sun)light (1)

Ignore reference to high temperature
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'c)(ii) | CH:CHa# + Cl-Cl = CHyCH,Cl + Cle
OR
CHiCHze + CI-Cl = C:HsCl + Cle

Both products correct including dot

(1)

Two half headed arrows showing homaolytic
breaking of CI-Cl bond (1)

Half headed arrow from radical to pair with a Cl
arrow

OR

One arrow from chlorine bond clearly to ethyl
radical {1}

Arrows must be single-headed

/”“x\ /

CH,CHy ® \\E!'j'u"

£2

Gy

CH,y Cuz*w

>

/s
(-:"Hiﬁu"\_/ o

CHyCHS /
N

)

/N
L

L

L AL

The twe dots in the covalent bond do
not have to be shown

(c)(ii) |Cle+ Cla=cCh (1)
sCHZCH: + #CHzCH3 = CHaCHZCHzCH: / CaHy | Cefli
CH3CHzCHaCH;z
(1)
sCH,CH, + Cls = CHLCHLC (1)
Penalise missing dots once
Allow #C3Hs for «CH2CH:

Di and tri substitution steps

Question | Acceptable Answers Reject Ma
Number

~~(d) 1
C;Hg * C;Hg + H;

Allow 2C;He = CoHy + 2CH,
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mber

(e)

Any two from:

(It) produces {(more) petrol f gasoline /
diesel [ jet fuel / LPG [ liquid petroleum gas
/ fuel (1}

Short chain alkanes [ lighter fractions are
more useful products (1)

Demand is greater for shorter chain alkanes
! lighter fractions / smaller molecules OR
converts surplus of low demand fractions

(1)

It produces ethane / short chain alkenes for
making poly{ethene) / ethane-1,2-dial /

ethanal / plastics / polymers (1)
Smaller alkanes give less pollution/burn

more efficiently (1)
Recycles waste products (1)
As a source of hydrogen (1)

MEB examiners nead to lock carefully at the
voweal in the middle of alkane / alkens /
ethane / ethene if not clear do not give BOD

Points based
on atom

economy /
renewabla
fuels alone

Easier to
transport /
store

Short chain
alkenes f
ethene more
useful alone

Recycles alons

11



