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5.      (a)     Exp 2  4.5 ×10–4
Min 2sf
1
Exp 3  4.5 ×10–3
If three wrong answers, check their value of k in (b).
1
Exp 4  0.043 OR 4.3 ×10–2        OR 0.044 OR 4.4 ×10–2
They can score all 3 if they have used their (incorrect) value of k. see below.
Exp 2 rate = k × (1.0125 × 10–4)
Exp 3 [Q] = 0.02/k
Exp 4 [P] = 0.0913/√k
1


(b)     [image: ]
Mark is for insertion of numbers into a correctly rearranged rate equ , k = etc
If upside down, score only units mark from their k
AE (-1) for copying numbers wrongly or swapping two numbers
1
= 4.4(4) (allow 40/9)
1
mol–2dm+6s–1
Any order
If k calculation wrong, allow units conseq to their k expression
1
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7.      (a)     (i)      (CH3)2CHOH + (CH3CO)2O   →   CH3COOCH(CH3)2 + CH3COOH
Allow   CH3CO2CH(CH3)2 and CH3CO2H
Ignore (CH3)2 −C  in equation
1
(1)-methylethyl ethanoate   OR
Propan-2-yl ethanoate
Ignore extra or missing spaces, commas or hyphens
1
(ii)
[image: ]

M4 for 3 arrows and lp
NO Mark for name of mechanism
M1 for lone pair on O and arrow to C or to mid-point of space between O and C
M2 for arrow from C=O bond to O
•        M2 not allowed independent of M1, but
                 allow M1 for correct attack on C+
•        + rather than δ+ on C=O loses M2
•        If Cl lost with C=O breaking, max1 for M1
M3 for correct structure with charges (penalise wrong alcohol here) but lone pair on O is part of M4
Penalise (CH3)2 −C in M3
M4 for lone pair on O and three arrows
•        Only allow M4 after correct / very close M3
•        M4 can be gained over more than one structure
•        Ignore Cl− removing H+
4
(b)     (i)
[image: ]
Penalise covalent Na e.g. -O-Na
LHS 1
RHS 1
(ii)     C17H33COOCH3
Allow C19H36O2
1
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11.    (a)     Theoretical mass produced = 180 × 2 / 138 = 2.61 g
Using 1.76 × 100 / 2 is a chemical error (CE), scores 0 / 2
1
Percentage yield = 1.76 × 100 / 2.61 = 67.5%
Correct answer scores M1 and M2.
Accept 67.4%
Do not penalise precision but answers must be to at least two significant figures.
1
(b)     Crystals lost when filtering or washing / some aspirin stays in solution / other reactions occurring
Ignore references to impurities.
1
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cis-trans or geometric(al) or E-Z;

Not cis alone but could
score in cfii).
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Restricted or no rotation about

7 double bond.

(Two) different groups on each end (not side) o wite;
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(d) (two) isotopes of Br (with or without correct numbers);

OR

OR

Br has two mass numbers;

(Approx) equal abundance:

Mention of isomers gets
zero for part (d)().

If mentioned, mass
numbers must be
correct
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Bromine (or Br;) (can score this mark from mechanism)
(ignore solvents, ignore conditions)
electrophilic addition

CH=—CH, —>
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o G

(arrow plus intermediate for last mark)
(ignore wrong partial charges on Br, penalise ionic charges one mark)
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Ammonia or NH; (apply list principle to multiple reagents)(can score this
from equation)

nucleophilic substitution
4NH, + BrCH,CHBr — H:NCH2CHzNH; + 2NH{Br (can be two equations)
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()  Ethanal (or CH;CHO) (not CH;COH)
(i) Ethanoic acid (or correct formula)





image9.png




image10.png
An appropriate alkene; CH:CH,CHCH; or (CHz),CCH,
Isomer 1

Isomer 2

Position isomerism

Mechanism

Electrophilic attack and electron shift to Br

Carbocation
Reaction with carbocation

Allow mechanism marks for any
alkene

Allow one mark if mechanism for
minor product given
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CH;CH,CHO

Mechanism
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reaction with H*

Correct isomer 1

Correct isomer 2
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Independent
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(2)  electrophilic substitution;
conc HNO;;
conc H,SO; either or both conc missing scores one for both acids;
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Sn or Fe/HCI (conc or dil or neither);
(ignore extra NaOH)

Sn or Fe/H;SO4 (dil or neither)

(not HNO; at all)

or HyNi

(not NaBH,/ LidlH, or Na/C;H;OH)
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the appreciation of scale and precision
correct reaction equation

calculates theoretical mass of BCC to make Sg 4-MDM
calculates likely mass of BCC to make Sg 4-MDM
calculates mass of AICk: needed

(1:1)
3.60g
5.53g
5.30g

‘max 4 scoring points

®
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the purification process
(i) apparatus ‘max 4 scoring points.
container for preparing hot saturated solution (@)
apparatus for heating eg hot water bath, hotplate
apparatus for filtering eg Buchner apparatus
container for the pure crystals inl filter paper
Notes  *Can score these marks from a diagram, even if not labelled

*Ignore additional apparatus unless contradictory, when CE

means no points scored in this section

(ii) method ‘max 6 scoring points
dissolves in the minimum quantity (m)
of hot methylbenzene
filters hot
cools hot solution
filters crystals
dries crystals
weighs dry sample
Notes * If method completely unworkable CE means no points scored in this section
* If method seriously unsafe penalise 1 mark
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the appreciation of safety
eye protection
fume cupboard
skin protection or flood affected area with water

aware of toxicity hazard with the methylbenzene
aware of toxicity hazard with unknown organic
care when heating / avoid naked flames

max 6 scoring points
)
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GRADING  Total 20 scoring points.
18-20 points  scores § marks
16-17 points  scores 7 marks
14-15 points  scores 6 marks
12-13 points  scores § marks
10-11 points ~ scores 4 marks
79 points  scores 3 marks
46 points  scores 2 marks
1-3 points scores 1 mark
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CH; ignore n, but allow one drawn out
| repeating unit only

condensation or (ucleophilic) addition-climination
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(&) 3-methylpent-2-ene
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(a) 2500-3000 cm’?
(b) 1680-1750 cm™"
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compare fingerprint regions
exact match
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peak at 1.2 due to a proton ¢
signal split into triplet by adjacent CH group
peak at 2.0 due to proton @

signal not split as no adjacent protons

peak at 4.1 due to a proton b

signal split into quartet by adjacent CH group
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(a) sample impure/ damp
(b) heating too quickly at the melting point
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M, of CH;COOCH,CH; is 88
66.7%
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not reversible/ better yield /room temperature/ reaction faster
ethanoyl chloride very corrosive / reaction violent / HCl fumes
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(@)

3-bromo-3-methylpentane;

Ignore commas or

hyphens or spaces, but
otherwise must be

correct, including order
of bromo before methyl.
QoL
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88 x 100/ 148 =59.5%
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prevent cracking/ breaking when bent
lost by evaporation
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CHiCH:Cl  two peaks (zero if not two peaks)

(mark for two peaks independent of wrong answer to next two marks)
integration ratio 3:2

splitinto triplet and quartet (allow if wrongly assigned, allow quad... etc)

CH,CHCL,  two peaks

(mark for two peaks independent of wrong answer to next two marks)
integration ratio 3:1

split into doublet and quartet
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(b)

[0)

KOH or NaOH;

(Hot) alcoholic or (hot) ethanolic;

Elimination  (mark independently)

If reagent wrong or
missing, no mark for
conditions.

Any mention of conc
sulphuric loses both

reagent and condition
marks.
Not ethanoic.

Allow basic elimination
but penalise other
qualifications

(i)

‘Allow CoH






