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Chemistry - AQA GCE Mark Scheme 2010 June series

Part | Sub | Marking Guidance Mark | Comments
Part
a CH3CH2CH2COOH M1 1 not C3H7COOH
CH3CH20H or C2H5OH M2 1
- CHgCHzCHzCOOCH2CH3 + Hzo M3 1 allow C3H7COOC2H5
penalise M3 for wrong products and
unbalanced equation
H,SO, or HCl or HzPO,  conc or dil or neither M4 1 | not HNO;
b CH3;CH,CH,CH,OH M1 1 not C4H,OH
(CH3CO) .0 M2 1
— CH3COOCH,CH,CH,CH; + CH;COOH M3 1 | allow CH3COOC,Hq
penalise M3 for wrong products and
unbalanced equation
c (nucleophilic) addition-elimination not acylation alone
M2 _
Co 0% 5 | M2 not allowed indep of M1 but allow
(CH3>—C< - . CHs_éTjJ M3 for structure M1 for correct attack on C+
cl N
M1 CH3—O) M4 for 3 arrows +C=0 loses M2
oo | and lone pair
(CH3—Q "
\H only allow M4 after correct or v close

M3
ignore CI" removing H"




Chemistry - AQA GCE Mark Scheme 2010 June series

C17H3;COOCH; ignore errors in initial triester
(|:HZOOCC17H31 CH,OH
I First mark for 3CH;OH
CH,O0CC,;7H, CH,OH Third mark for all three esters
C17H29COOCH;
@) | @) | ) |
not — C,H, — First mark for correct ester link
second mark for the rest If ester link wrong, lose second mark
—O—CH,CH,~0—C c— | including trailing bonds also
Il I
) @)

Adv reduces landfill
saves raw materials
lower cost for recycling than making from scratch
reduces CO, emissions by not being incinerated

not allow cost without qualification
ignore energy uses

Disad difficulty/cost of collecting/sorting/processing
product not suitable for original purpose, easily contaminated

not allow cost without qualification
ignore energy uses




CHEM4 - AQA GCE Chemistry Mark Scheme 2010 January series

— |:CH3CH2(:O]+ + "‘CH,CHs,
OR - [C3H5C)]+ + 'C2H5

Question | Part | Sub Mark | Comments
Part
4 (a) nucleophilic addition 1 Attack by HCN loses M1 and M2
H* M2 not allowed independent of M1,
M2 o ) om4 o but
G0 [ 4 | allow M1 for correct attack on C+
(CH3CH2CH2>‘C? CH;CH,CH,—C—CH; — CH;CH,CH,~—C—CHj, +C=0 loses M2
Ml (V CH3) |CN |CN M2 only allowed if correct carbon
-ON M3 attackec_j . .
allow minus charge on N i.e. :CN
M3 for completely correct structure not including Ip allow CsHy in M3
1 allow without —
M4 for Ip and arro
P v allow 2-hydroxy-2-
2-hydroxy-2-methylpentan(e)nitrile methylpentanonitrile
4 (b) Product from Q is a racemic mixture/ equal amounts of enantiomers 1 if no reference to products then no
marks;
racemic mixture is inactive or inactive explained not Q is optically active or has a
chiral centre etc
Product from R is inactive (molecule) or has no chiral centre 1
1
4 (c) |() mark the three sections of Qu 4(c) separately 1
R or CH3CHZCOCHZCH3
4 (c) | (i) |[CH3CH,;COCH,CHs]™ OR [CsH:,O]™ 1 | allow molecular formulae

allow without brackets

if brackets not shown, allow
dot anywhere on radical or
+ anywhere on ion

[ ()

| (i)

m/z =43 or 71




CHEM4 - AQA GCE Chemistry Mark Scheme 2010 January series

Question | Part | Sub Mark | Question
Part
5 (@ (@) propan(e)-1,2,3-triol or 1,2,3- propan(e)triol 1 not propyl
ignore hyphen, commas
5 (a) | (i) | soaps 1 allow anionic surfactant
not cationic surfactant
not detergents, not shampoos
5 (b) | (@) (bio)diesel 1 Allow fuel for diesel engines
not biofuel, not oils
5 (b) | (i) 1 ignore anything else attached except
H H any more H atoms.
N__/
/N
5 (b) | (iii) | CH3(CH2):,COOCH;3 + 2120, — 15CO, + 15H,0 1 not allow equation doubled

OR

C15H300- or 43/2




CHEM4 Unit 4: Kinetics, Equilibria and Organic Chemistry —June 2011

Question Marking Guidance Mark Comments
7(a)(i) Single If wrong single reagent, CE = zero
reagent | |ncomplete single reagent (e.g. carbonate) or wrong formula (e.g.NaCOs) loses reagent mark, but mark on
For “no reaction” allow “nothing”
Different | If different tests on E and F; both reagents and any follow on chemistry must be correct for first (reagent) mark.
reagents | Reagent must react: i.e. not allow Tollens on G (ketone) — no reaction.
Second and third marks are for correct observations.
i.e. for different tests on E and F, if one reagent is correct and one wrong, can score max 1 for correct observation with
correct reagent.
Na,COs/NaHCO; | metal e.g.Mg | named indicator 1 PCls  PCls
named carbonate SOCl,
E no reaction no reaction no effect No reaction
ester 1
F Effervescence or Effervescence | acid colour 1 fumes
acid CO, or H,

17




CHEM4 Unit 4: Kinetics, Equilibria and Organic Chemistry —June 2011

7(a)(ii)

Single If wrong single reagent, CE = zero
reagent Incomplete single reagent (e.g. carbonate) or wrong formula (e.g.NaCO3) loses reagent mark, but mark on
For “no reaction” allow “nothing”
If different tests on E and F; both reagents and any follow on chemistry must be correct for first (reagent) mark.
Different Reagent must react: i.e. not allow Tollens on G (ketone) — no reaction.
reagents Second and third marks are for correct observations.
i.e. for different tests on E and F, if one reagent is correct and one wrong, can score max 1 for correct
observation with correct reagent.
AgNO; Na,CO3/NaHCO; | water named 1 Named alcohol Named amine or
named carbonate indicator ammonia
G no reaction no reaction no no effect no reaction no reaction
ketone reaction
H (white) ppt Effervescence or fumes acid Smell or fumes fumes
Acyl CO;or fumes or colour
chloride exothermic

Allow iodoform test or Brady’s reagent (2,4,dnph) test (both positive for G)

18




CHEM4 Unit 4: Kinetics, Equilibria and Organic Chemistry —June 2011

7(a)(iii)

Single If wrong single reagent, CE = zero
reagent Incomplete single reagent (e.g. carbonate) or wrong formula (e.g.NaCO,) loses reagent mark, but mark on
For “no reaction” allow “nothing”
Different | If different tests on E and F; both reagents and any follow on chemistry must be correct for first (reagent) mark.
reagents
Reagent must react: i.e. not allow Tollens on G (ketone) — no reaction.
Second and third marks are for correct observations.
i.e. for different tests on E and F, if one reagent is correct and one wrong, can score max 1 for correct observation with
correct reagent.
Penalise missing H*
+ + Lucas test
K>Cr,O4/ H KMnO,/ H (ZNCl/HCl) but mark on
: J decolourised / .
Primary goes green 06S brown No cloudiness
alcohol 9
K
Tertiary no reaction no reaction Rapid cloudiness
alcohol

If uses subsequent tests e.g. Tollens/Fehlings, test must be on product of oxidation

19




Mark Scheme — General Certificate of Education (A-level) Chemistry — Unit 4: Kinetics, Equilibria and Organic Chemistry — January 2011

6(a)(ii) electrophilic substitution 1 can allow in (a)(i) if no contradiction
M1 M3
é CH.CH H 3 M1 arrow from circle or withinitto C or to+ on C
||<< 2 3> COCH,CHs horseshoe must not extend beyond C2 to C6 but can
be smaller
+ not too close to C1
M2 ] ]
for structure M2 penalise CgHs—CH3;CH,CO (even if already
OR penalized in (a)(i) )
M1 M3 M3 arrow into hexagon unless Kekule
+ i H allow M3 arrow independent of M2 structure
C<<CH2CH3> . . .
(II) — COCH,CHg ignore base removing H in M3
M2
6(b)(i) CH3;CH,CHO + HCN — CH3;CH,CH(OH)CN OR 1 aldehyde must be -CHO
C,HsCH(OH)CN brackets optional

1 no others

2-hydroxybutanenitrile OR 2-hydroxybutanonitrile

17



Mark Scheme — General Certificate of Education (A-level) Chemistry — Unit 4: Kinetics, Equilibria and Organic Chemistry — January 2011

6(b)(ii) nucleophilic addition 1
M4 4 M1 includes Ip and arrow to Carbonyl C and minus
M2 ' charge (on either C or N)
(> e H Not allow M2 before M1, but allow M1 to C" after
//O (|) non-scoring carbonyl arrow
(CH3CH2)_C\ e CH3CH,—C—H Ignore 6+, 3— on carbonyl group, but if wrong way
B H |CN round or full + charge on C lose M2
CN
M1 M3 for correct structure including minus sign. Allow
M3 C,Hs
M4 for Ip and curly arrow to H"
6(b)(iii) (propanone) slower OR propanal faster 1 if wrong, no further marks
inductive effects of alkyl groups
OR
C of C=0 less 4+ in propanone
OR
alkyl groups in ketone hinder attack
OR

easier to attack at end of chain

18



Mark Scheme — General Certificate of Education (A-level) Chemistry — Unit 4: Kinetics, Equilibria and Organic Chemistry — June 2012

Isomer of C4,HgNO,

5(e)(i) 'Tle
H—C—H
| Allow NH,—
COOCH,CH,
OR
i
"
COOCH,CH;
5(e)(ii) CH, \H Isomer of C,HgNO, allow NH,—
| i CHj
CH3—C|I—C\\ I
(0] Allow CH;—C——N—C—H
OH L
OH H O
5(e)(iii) | H;N—CH,CH,CH,—COOH  Of  H,N—(CH,);—COOH Isomer of C,HsNO,  allow NHz-
OR Do not allow —C3He-
|
CH3CHCH,—COOH Beware — do not credit X itself
5(f) Answer has 6 carbons so NOT isomer of X

'TI(CH3)2
CH3CH2_C|:_H
COOH

Allow C,Hs

Must have bond from C to N not to methyl group

11




Mark Scheme — General Certificate of Education (A-level) Chemistry — Unit 4: Kinetics, Equilibria and Organic Chemistry — January 2012

Question Marking Guidance Mark Comments
10(a) (Nucleophilic) addition-elimination 1 e Minus sign on NH; loses M1(but not M4 also)
M2 M3 e M2 not allowed independent of M1, but
e} 0 4 e allow M1 for correct attack on C+
Y ) A
CHCH G — CHSCHZ—clztpl — CH3CH;—C e +rather than 5+ on C=0 loses M2
Cl NH
H—+||\5—H 2 e If Cllost with C=0 breaking, max1 for M1
NH3 H e M3 for correct structure with charges but Ip on O
M1 M4 for 3 arrows and Ip 's part of M4
e only allow M4 after correct/very close M3
e For M4, ignore NH3 removing H* but lose M4 for
CI™ removing H" in mechanism,
1

propanamide (Ignore -1-)

e but ignore HCI shown as a product
penalise other numbers
penalise propaneamide and N-propanamide

16




Mark Scheme — General Certificate of Education (A-level) Chemistry — Unit 4: Kinetics, Equilibria and Organic Chemistry — January 2012

10(b) Nucleophilic substitution 1 e Minus sign on NH; loses M1 (not M4 also)
M2 « M, structure e + rather than &+ on C=0 loses M2
CHsCH;— CH;  ——— CH30H2—+CH2 —> CH3CH;—CH,—NH, 4 d :tlzia_(g(Vstll\\lllﬁgsgnagT\:‘o'\ffVI flor loss of CI™ before
. H_'|\5_H M4 arrow o only allow M4 after correct/very close M3
NMHla (ﬂ\/SNHs ) . Fo_r M4, ig'nore I+\I'H3 removing H* but lose M4 for
CI” removing H" in mechanism,
Propylamine - (ignore number 1) e but ignore HCI shown as a product
or propan-l-amine or 1-aminopropane (number 1 needed) 1 penalise other numbers
allow 1-propanamine
10(c) electron rich ring or benzene or pi cloud repels 1 max | Allow

nucleophile/ammonia

e C—Cl bond is short/stronger than in haloalkane
e C—Clis less polar than in haloalkane

e resonance stabilisation between ring and ClI

17




Mark Scheme — General Certificate of Education (A-level) Chemistry — Unit 4: Kinetics, Equilibria and Organic Chemistry — January 2012

Question Marking Guidance Mark Comments
11 H Allow (CHj3),CHOH Allow name propan-2-ol
L ch—clz—CH3 or CH3;CH(OH)CH3 1 Penalise contradiction of name and structure
OH
HC—C=— Allow CH;CH=CH
3 | CHz 3 2 Allow name propene
M H ignore -1- but penalise other numbers
1 Penalise contradiction of name and structure
M1 Step1 NaBH, or LiAlH, Zn/HCl or Sn/HCI 1 Ignore name if formula is correct
or Ho/Ni or H./Pt ignore solvent

ignore acid (for 2nd step) but penalise acidified NaBH,4
Apply list principle for extra reagents and catalysts.

M2 (nucleophilic) addition Addition (not nucleophilic) 1 Penalise electrophilic
Ignore reduction

M3 Step 2 conc H,SO, or conc HzPO, or Al,O; 1 Apply list principle for extra reagents and catalysts.

M4 elimination 1 Independent from M3
penalise nucleophilic or electrophilic
ignore dehydration

M5 Step 3 HBr 1 Apply list principle for extra reagents and catalysts.

M6 electrophilic addition 1 Independent from M5

18




Mark Scheme — General Certificate of Education (A-level) Chemistry — Unit 4: Kinetics, Equilibria and Organic Chemistry — June 2013

Question Marking Guidance Mark Comments
4(a) te . o
H3C—ﬁ2—O—CH3 NOT penalise missing brackets.
1
O
If wrong ester, no further mark.
+e
[CsHaoz]
OR
Y C_Jé Must be displayed formula L Allow radical with brackets as
N H H
O | I
.0—C—H O—Cll—H
4 H
1)

Radical dot must be on O Ignore errors in acylium ion.

Ignore lone pair(s) on O in
addition to single electron




Mark Scheme — General Certificate of Education (A-level) Chemistry — Unit 4: Kinetics, Equilibria and Organic Chemistry — June 2013

4(b)(i)

AICI; or FeCl;

If wrong no further marks.

+

CH;COCI + AICl; —» CH3CO + AlCl,

Correct equation scores 2 - contrast with 4(b)(iii)
Allow + on C or O in equation.

4(b)(ii)

Electrophilic substitution

Ignore Friedel crafts.

M1 M3
+ H
C—CH;,
Il _— COCHg3
(0]

M2

M1

M3
+ + H
C_CH3
I —_ COCH;4
o]
M2

e + must be on C of RCO here

e M1 arrow from within hexagon to C or to + on
C

e Gap in horseshoe must approximately be
centred around C1 and not extend towards C1
beyond C2 and C6

e +nottoo close to C1

e M3 arrow into hexagon unless Kekule

¢ allow M3 arrow independent of M2 structure, i.e.
+ on H in intermediate loses M2 not M3

e ignore base removing H for M3

4(b)(iii)

(CH3;CO),0 + CgHs » C¢HsCOCH; + CH3;COOH

OR

COCH;
(CH5CO),0) + — > ©/ + CHyCOOH

Correct equation scores 1 — contrast with 4(b)(i)

Not allow molecular formula for ethanoic anhydride
or ethanoic acid.




Mark Scheme — General Certificate of Education (A-level) Chemistry — Unit 4: Kinetics, Equilibria and Organic Chemistry — June 2013

Question Marking Guidance Mark Comments
5(a)(i) 2-hydroxypropanoic acid 1 Do not penalise different or missing punctuation or
OR extra spaces.
2-hydroxypropan(-1-)oic acid Spelling must be exact and order of letters and

numbers as here.

Can ignore -1- before —oic, but penalise any other
numbers here.

5(a)(ii) CioH2,01; + H,O — 4CH3;CH(OH)COOH Allow 4C5H:O5
OR 1
C1:H2,011 + H,O — 2CH3CH(OH)COOH + CgH;,04 Allow 2C35HgOs
5(b)(i) Nucleophilic addition 1
e M1 Ip and minus must be on C
M4 for Ip, arrow and H+ e M1 and M4 include lone pair and curly arrow.
M2 ¢ M2 not allowed independent of M1, but allow
CO 0 oyt OH following some attempt at attack on carbonyl C
CH— 4 . | o . CHo | h ¢ allow M1 for correct attack on C+
Ny CH; C|: H o 4 e + rather than &+ on C=0 loses M2
M1 (V CN CN e M3 is for correct structure including minus sign
-CN M3 but lone pair is part of M4

e Allow arrow in M4 to H of H-CN with arrow
forming cyanide ion.

5(b)(ii) Equal mixture of enantiomers / (optical) isomers 1
5(b)(iii) | (Plane) polarized light 1 If missing no further mark.

(Polarised light)_rotated by single enantiomer but unaffected by

1 Both needed; not allow bend, twist etc.
racemate

10




Mark Scheme — General Certificate of Education (A-level) Chemistry — Unit 4: Kinetics, Equilibria and Organic Chemistry — June 2013

5(c)(i)

CH3CH(OH)COOH + NaOH —» CHsCH(OH)COONa + H,O

Not ambiguous mol formulae for product - must

1 I _
OR CH3CH(OH)COOH + OH™ — CH3;CH(OH)COO™ + H,0 show COONa or CO;Na or COO™ or CO,
5(c)ii) | H1= Ka OR pH=pK, 1
pH= 3.86 1 Allow more than 2 decimal places but not fewer.
5(c)(iii) M1 | buffer 1 Ignore acidic but penalise alkaline or basic.
Any two out of the three marks M2 , M3 & M4
M2 Large lactate concentration in buffer
OR sodium lactate completely ionised
added acid reacts with/is removed by lactate ion or A™ or sodium . b _
M3 | lactate or salt Max 2 Ignore reaction of H™ with OH
OR equation H + A~ — HA Ignore reference to equilibrium unless it is shown.
M4 | ratio [HA]/[AT] stays almost constant Ignore H* or pH remains constant.
5(d)(i) (|:H3 C|:H3 No marks if ester link missing NB Correct answer scores 2
—O0—C—C—0—C—C— ; -
[ Il Correct ester link 1 Ignore n here (compare with 5(d)(iv).
H O H O allow —COO— Ignore brackets.
OR
C|3H3 (|3H3 Al rest correct 1 If OH or COOH on either or both ends, lose one, ie
dimer scores 1
—$—ﬁ—0—<|3—ﬁ—0— with trailing bonds
H O H O If more than two repeating units, lose 1
ii . Not terylene.
S | (poly)ester ie allow ester 1 y

Ignore spaces and brackets in answer.

11




Mark Scheme — General Certificate of Education (A-level) Chemistry — Unit 4: Kinetics, Equilibria and Organic Chemistry — June 2013

Question Marking Guidance Mark Comments
8(a) (nucleophilic) addition-elimination 1
M2 M3 ¢ Allow attack by :NH,CH,CH,CH;
(‘ Of) 0 e M2 not allowed independent of M1, but
4 _| CHa— 7 allow M1 for correct attack on C+
f< ol 3 4
Cl NH =
(V CH3CH,CH,— ,\5 H e + rather than 6+ on C=0 loses M2
(CHSCHZCH )\”"2 | CH;CH,CH;z e If Cl lost with C=0 breaking, max1 for M1
M1 <RNH2> e M3 for correct structure with charges but
lone pair on O is part of M4
M4 for 3 arrows and Ip . .
e 3 arrows in M4 can be shown in two
Allow wrong amine in M1 but penalise in M3 separate steps.
_ e [f M3 drawn twice, mark first answer
Allow C3H in M3 eg ignore missing + if missed off second
structure
Minus sign on NH; loses M1 (but not M4 if NH3 also shown here) o Only allow M4 after correct / very close M3
e For M4, ignore RNH, removing H" but lose
M4 for CI” removing H* in mechanism,
e but ignore HCI shown as a product.
N-propylethanamide must be this name even if wrong amine used 1 NOT N-propylethaneamide

15




Mark Scheme — General Certificate of Education (A-level) Chemistry — Unit 4: Kinetics, Equilibria and Organic Chemistry — June 2013

8(b)(i) H;C—CH—CHjs Primary Not allow ambiguous CsH;NH; Label and structure must both be correct for
IlIH BEWARE No mark for the each type to score the mark.
2 original amine
CH3;CH,CH,NH,
Hsc—'Tl—CHzCHs secondary Allow C,Hs Penalize wrong number of carbons but
H otherwise correct, first time only.
H3C—ITI—CH3 tertiary
CHj
8(b)(ii) | Absorption at 3300-3500 (cm™) in spectrum Allow trough, peak, spike.

Ignore absorption at 750 — 1100 for C—C bond
in secondary - this is within fingerprint region.

Allow any number in this range.
If range missing, no further marks.
If range linked to tertiary, no further marks.

N—H (bond) (only) present in secondary amine or not present in tertiary
amine
OR

This peak or N—H absorption (only) present in spectrum of secondary amine
or not present in spectrum of tertiary amine

16




Mark Scheme — General Certificate of Education (A-level) Chemistry — Unit 4: Kinetics, Equilibria and Organic Chemistry — January 2013

Question Marking Guidance Mark Comments
3(a)(i) 3CH;0H 1 Not molecular formula
HOCH,CH(OH)CH,OH 1
3(a)(ii) -~ 19CO; + 19H,0 1 Or doubled
C17H3sCOOCH; + 27% or 55/2 O, 1 Consequential on correct right-hand side
3(b)(i) A 0.7 1
Ethanol 6.4
Water 3.6 1
3(b)(ii) No effect 1 If wrong, CE=0
Equal moles on each side of equation OR V cancels 1 Ignore moles of gas
3(b)(iii) [DEM][HZO]Z 1 Must have all brackets but allow ()
K. =
M1 " [AJIC,H;OH)’
3OM™) | m2 2.1x (3.4) 1 If K. wrong can only score M4 for units consequential to
0.85x(7.2)? their K. working in (b)(iv)
1
M3 0.55 (min 2dp)
M4 No units 1




Mark Scheme — General Certificate of Education (A-level) Chemistry — Unit 4: Kinetics, Equilibria and Organic Chemistry — January 2013

Question Marking Guidance Mark Comments
In each section
e If wrong or no reagent given, no marks for any observations;
« Penalise incomplete reagent or incorrect formula — but mark observations
6 * Mark each observation independently
e Allow no reaction for no change / no observable reaction in all three parts, but not none or nothing
e Q saysonetest. Iftwo tests are given, score zero
6(a) K,Cr,O;/ H* KMnO,/ H* (Iz‘rl:g?sltasél) 1 Allow acidified potassium manganate and
2 acidified potassium dichromate without

R (Orange) goes (purple) goes 1 oxidation numbers

. green colourless / .
Primary . . No cloudiness
alcohol Penalise wrong decolourises

starting colour allow goes brown
no change / no no change / no

S . . 1

. observable observable Rapid cloudiness
Tertiary alcohol . .
reaction reaction
Named alcohol
6(b) Na2C03/ NaHC03 L PC|5 PC|3
named carbonate metal eg Mg named indicator 1 socl, + HCl / H,SO,
T no change / no no change / no no change /no | no change/ no
ester observable observable no effect 1 observable observable
reaction reaction reaction reaction
U Effervescence or | Effervescence or : Fumes/(HCI) | Sweet smell
: acid colour 1
Acid (CO,) gas formed (H>) gas formed gas formed

11




Mark Scheme — General Certificate of Education (A-level) Chemistry — Unit 4: Kinetics, Equilibria and Organic Chemistry — January 2013

Question Marking Guidance Mark Comments
In each section
e If wrong or no reagent given, no marks for any observations;
* Penalise incomplete reagent or incorrect formula — but mark observations
e Mark each observation independently
= Allow no reaction for no change / no observable reaction in all three parts, but not none or nothing
e Q says onetest. If two tests are given, score zero
Fehling’'s / Tollens’ / .
6(c) Benedict's [Ag(NH3),]" K2Cr,07/H 1 2/ NaOH
Vv no change / no no change / no no change / no Yellow ppt
observable observable observable 1
Ketone . : .
reaction reaction reaction
w (Orange) goes no change /
aldehyde Red ppt Silver mirror green 1 | no observable
Penalise wrong reaction
starting colour

12




Mark Scheme — General Certificate of Education (A-level) Chemistry — Unit 4: Kinetics, Equilibria and Organic Chemistry — January 2013

Question Marking Guidance Mark Comments
7(a) Sn /HCI OR Fe/HCI not conc H,SO4 nor any HNO; 1 Ignore reference to Sn as a catalyst with the acid
Ignore subsequent use of NaOH Allow H, (Ni/ Pt) but penalise wrong metal
But NOT NaBH, LiAIH, Na/C,HsOH
Equation must use molecular formulae
CsH4N,O,4 + 12 [H] 1 12[H] and 4H,0 without correct molecular formula scores
1 out of 2
. C¢HsNz + 4H,0 1 outo
Allow ..... + 6H, if H, / Ni used
Allow -CONH— or —COHN— or —CgHs—
—cC C—N N— 2
|C|) |C|) ||_| b Mark two halves separately : lose 1 each for
e error in diamine part
e error in diacid part
e error in peptide link
e missing trailing bonds at one or both ends
e either or both of H or OH on ends
Ignore n
7(b) H, (Ni/Pt) but penalise wrong metal 1 NOT Sn/ HCI, NaBH, etc.
CH, 1
In benzene 120° 1
1 Allow 108°- 110°

In cyclohexane 109° 28’ or 109%°

If only one angle stated without correct qualification, no mark
awarded

13




Mark Scheme — General Certificate of Education (A-level) Chemistry — Unit 4: Kinetics, Equilibria and Organic Chemistry — January 2013

7(c)() Nucleophilic addition
e M2 not allowed independent of M1, but
M4 for Ip, arrow and H+ allow M1 for correct attack on C+
M2 e +rather than &+ on C=0 loses M2
(O 6:ﬂ H+ OH e M3 is for correct structure including minus sign but
7 | lone pair is part of M4
CH3CH2 C\CH —_— CH3CH2_C_CH3 e — CH3CH2_C_CH3 ° A”OW C2H5
3
o H H e M1 and M4 include Ip and curly arrow
M1 -
3 M3 e Allow M4 arrow to H in H,O (ignore further arrows)
7(c)ii) | M1  Planar C=O (bond/group) Not just planar molecule
M2  Attack (equally likely) from either side Not just planar bond without reference to carbonyl
M3  (about product): Racemic mixture formed OR 50:50 mixture

or each enantiomer equally likely

14




Mark Scheme — General Certificate of Education (A-level) Chemistry — Unit 4: Kinetics, Equilibria and Organic Chemistry — January 2013

Question Marking Guidance Mark Comments
8(a)(i) CH3;COCI + CgHg — CgHsCOCH; + HCI 1 Not molecular formulae  Not allow CgHsCH;CO
OR
CH;COCI + @ - @ﬁ_CHs + HCI
o)
phenylethanone 1 Ignore number 1 in name but penalise other numbers
AICI; can be scored in equation 1
+ _ o+ o—
CH3COCI + AIClg — CH3CO + AICl, 1 Allow RHS as CH3—?|:----CI----AICI3
0]

Allow + on C or O in equation but + must be on C in
mechanism below
Ignore curly arrows in balanced equation even if wrong

15




Mark Scheme — General Certificate of Education (A-level) Chemistry — Unit 4: Kinetics, Equilibria and Organic Chemistry — January 2013

8(a)(ii) Electrophilic substitution
M1 M3
+ H
C_CH3
Il e COCH, e M1 arrow from within hexagon
© toC or to+onC
M2 e + must be on C of CH;CO in mechanism
OR e + inintermediate not too close to C1
e Gap in horseshoe must be centred approximately
M1 M3 around C1
+ x H e M3 arrow into hexagon unless Kekule
C—CH .
| : —_— COCH;,4 e Allow M3 arrow independent of M2 structure,
0 ie + on H in intermediate loses M2 not M3
e Ignore base removing H for M3
M2
8(b) Electron_pair donor or lone pair donor Allow donator

0 0
| |

HaC—C—0—C—CH,

(acid) anhydride

Allow lone pair used in description of (dative) bond
formation

Allow (CH3CO)20

Allow ethanoic anhydride but not any other anhydride

16




MARK SCHEME - A-LEVEL CHEMISTRY - CHEM4 - JUNE 2014

Question Marking Guidance Mark Comments
5(a) Nucleophilic addition 1 - M1 and M4 include lone pair and curly arrow.
M4 for Ip, arrow and H+ - Allow :CN™ but arrow must start at lone pair on C
M2
_ 4 - M2 not allowed independent of M1, but allow M1 for
Co o¢ H oH correct attack on C+
<CH et | CHaCH;—C—H
sCHC CHsCH,—C—H  ——= ~sti | -+ rather than &+ on C=0 loses M2

M1 H | CN

. CN - Penalise incorrect partial charges.
“CN M3

Allow CQH5_ for CH3CH2—

- M3 is for correct structure including minus sign but lone
pair is part of M4
- Penalise extra curly arrows in M4

12 0f 31




MARK SCHEME - A-LEVEL CHEMISTRY - CHEM4 - JUNE 2014

5(b)(i)

M1

M2

CH,CH,
HO—C—H
In
CH,CHj CH,CHa
~ C\\H H//C\
HO N NC OH

Students must show an attempt at mirror images, eg
allow

CH,CHs CH,CHs
HO—C—H H—C—OH
CN CN

ie vertical groups same and horizontal swapped as if
there was a mirror between them

No mirror need be shown

Do not penalize wedge bond when wedge comes into
contact with both C & N

M1 for correct structure of product of 5(a)
Allow C2H5_ for CH3CH2—
Penalise wrongly bonded, OH or CN or CH,CHz once only in clip.

M2 cannot be gained by simply swapping two or more groups with
no attempt to show a mirror image., e.g. do not allow M2 for

CH,CHs CN
HO—C—H HO—C—H
CN CH,CHs

because these do not show the enantiomers as mirror images.

However these two could score M2 if placed as below as if with a
“mirror” horizontally between them

CH,CHj
H—C—OH
CN
CN
H—C—OH

CH,CH3

13 of 31
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5(b)(ii) M1 | (Plane) polarized light M2 only scores following correct M1
M2 | Rotated in opposite directions (equally) (only allow if M1 Not just in different directions but allow one rotates light to
correct or close) the left and one to the right.
Not molecules rotate.
5(c) 2-hydroxybutane(-1-)nitrile
5(d) Weak acid / (acid) only slightly / partially dissociated/ionised Ignore rate of dissociation.
[CN7] very low Allow (very) few cyanide ions.
Mark independently.
5@)() | H,C=CH-CHz + NH; +-0, —> H,C=CH-CN + 3H,0 OR doubled.

OR
H,C=CH-CH; + NH; +30, —> H,C=CH-CN + 3H,0,

Allow C3Hg and CH,CHCN or C3H3N on this occasion only.
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S(e)(ii)

BuR OB
T
HHHHHHHH

Must contain, in any order,

H CN (|3N '|4
|
3 of_(|:_(|: or 3of C|: |
H H H H
H ?| C|:| T
and one of |_ |  or _?_?_
H H H H

or

Ignore n
Must show trailing bonds.
Do not penalise C—NC bond here on this occasion.

" Y
—C—C— _ —C—C—
allow | or |
H CN H Cl etc

allow —CH,CH(CN)CH,CHCI- etc

5(e)(iii)

Addition (polymerization)

Allow self-addition.
Do not allow additional.
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Question Marking Guidance Mark Comments
G(a)(|) (CH3)2CHOH + (CHgCO)ZO - CH3COOCH(CH3)2 + CHgCOOH 1 Allow CchOQCH(CH:;)Z and CH3C02H
Ignore (CH3),—C in equation
(1)-methylethyl ethanoate OR 1 Ignore extra or missing spaces, commas or
Propan-2-yl ethanoate hyphens
6(a)(ii) M2 M3 4 M1 for lone pair on O and arrow to C or to
(, o mid-point of space between O and C
O L]
v/ =
(CH39—C< CH—Cpl M2 for arrow from C=0 bond to O
Cl _+| e M2 not allowed independent of M1, but
M1 A, (CH3)CH O) allow M1 for correct attack on C+
((CHs)zCHj‘OH H « + rather than 8+ on C=0 loses M2

M4 for 3 arrows and Ip

NO Mark for name of mechanism

e If Cl lost with C=0O breaking, max1 for M1

M3 for correct structure with charges (penalise
wrong alcohol here) but lone pair on O is part
of M4

Penalise (CHz),—C in M3
M4 for lone pair on O and three arrows

e only allow M4 after correct/very close M3

e M4 can be gained over more than one
structure

« Ignore Cl- removing H*
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6(b)(1) C17H3;COONa LHS 1
CH,00CC 7k CH,OH
CHOOCCy7Hgy  +3NaOH . o1+ Cy7H33COONa RHs 1 | Penalise covalent Na e.g. -O-Na
CH,00CC7Hz Shom
Cl7H29COONa
6(b)(|l) CﬂHggCOOCHg 1 A”OW C19H36()2
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1f M1 Strong acids (almost) completely dissociated/ionised 1 Cannot have K, value for a reaction not in equilibrium
OR not an equilibrium scores both marks
OR equilibrium lies far to the right 1
M2 Ka_value for strong acids tends to infinity/is very large
OR can'’t divide by zero in K,
Total 20
Question Answers Mark Additional Comments/Guidance deltgils
G 2a(i) | Nucleophilic addition 1 any extra loses the mark
allow minor spelling errors e.g. nucleophyllic
2a(ii) CH3CH,—OH 1 M1 for arrow from lone pair on oxygen in ethanol to
3 M1 C of C=0 (or to space half way between O and C)
HaC 1 M2 for arrow from C=0 bond to oxygen in ethanal
C=0
7/
H M2 Do not allow M2 as first step without nucleophilic
attack, but can allow M1 for attack on C+ produced
+ rather than 6+ on C=0 loses M2
Ignore any further steps
Mark independently
2b(i) Equal mixture of enantiomers/optical isomers OWTTE 1
2b(ii) (non-superimposable) mirror images 1 Ignore rotates light in opposite directions
Ignore stereoisomers
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