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4.      (a)     (i)      [image: ]
mark is for insertion of numbers into a correctly
rearranged rate equ, k = etc
AE (-1) for copying numbers wrongly or swapping two numbers
1
= 0.32 (min 2sfs)
1
mol–2 dm6 s–1 Units must be conseq to their k
Any order
If k calculation wrong, allow units conseq to their k
1
(ii)     4.95 × 10–5 to 4.97 × 10–5 or 5.0 × 10–5 (min 2 sfs)
(ignore units)
rate = their k × 1.547 × 10–4
1
(b)     Step 2
If wrong no further mark
1
One H2 (and two NO) (appear in rate equation)
or species (in step 2) in ratio/proportion as in the rate equation
1
[6]
 


5.      (a)     (i)      CH3COCl    +    C6H6    →    C6H5COCH3 + HCl
Not molecular formulae     Not allow C6H5CH3CO
1
OR
[image: ]
phenylethanone
Ignore number 1 in name but penalise other numbers
1
AlCl3 can be scored in equation
1
		[image: ]
Allow RHS as [image: ]
 
Allow + on C or O in equation but + must be on C in mechanism below
Ignore curly arrows in balanced equation even if wrong
1
(ii)     Electrophilic substitution
1
[image: ]
OR
[image: ]
•  M1 arrow from within hexagon
    to C or to + on C
•  + must be on C of CH3CO in mechanism
•  + in intermediate not too close to C1
•  Gap in horseshoe must be centred approximately around C1
•  M3 arrow into hexagon unless Kekulé
•  Allow M3 arrow independent of M2 structure,
•  ie + on H in intermediate loses M2 not M3
•  Ignore base removing H for M3
3


(b)     Electron pair donor or lone pair donor
Allow donator
Allow lone pair used in description of (dative) bond formation
1
[image: ]
Allow (CH3CO)2O
1
(acid) anhydride
Allow ethanoic anhydride but not any other anhydride
1
[11]


6.	(a)
			[image: ]
•   allow :CN–
•   M2 not allowed independent of M1, but
•   allow M1 for correct attack on C+
•   + rather than δ+ on C=O loses M2
•   M3 is for correct structure including minus sign but lone pair is    part of M4
•   Allow C2H5
•   M1 and M4 for lp and curly arrow
1
4
(b)     2-bromobutanenitrile
Allow 2-bromobutane-1-nitrile
1
(c)     M1    ammonia or NH3
Ignore temp or pressure
1
M2    excess (ammonia)               excess tied to NH3 and may score in M1 unless 
contradicted
Ignore concentrated or sealed container, Acid loses conditions mark
1
M3    nucleophilic substitution
Allow close spelling
1
(d)     (i)[image: ]
Allow C2H5
Allow –CO2–
Allow +NH3–
Don’t penalize position of + on NH3
1
(ii)     M1    electrostatic forces between ions in X                QOL
Allow ionic bonding.
1
Marks independent
M2    (stronger than) hydrogen bonding between CH3CH2CH(OH)COOH
CE mention of molecules of X or inter molecular forces between X loses both marks
1
(e)     (i)[image: ]OR[image: ]
Isomer of C4H9NO2
Allow NH2–
1
(ii)[image: ]
Isomer of C4H9NO2   allow NH2–
Allow [image: ]
1
(iii)     H2N–CH2CH2CH2–COOH   or   H2N–(CH2)3–COOH
Isomer of C4H9NO2   allow NH2–
OR
[image: ]
Do not allow –C3H6-
Beware – do not credit X itself
1
(f)[image: ]
Answer has 6 carbons so NOT isomer of X
Allow C2H5
Must have bond from C to N not to methyl group
1
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7.       (a)     (i)
	[image: ]
1
(ii)
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1
(iii)     hydrogen bonding (do not allow H-bonding) QWC
do not penalise any error twice.
1
(b)     (i)
[image: ]
1
(ii)     
[image: ]
1
(iii)     Isomer must be saturated or must not contain a double bond
1
(c)     
	[image: ]
2
(d)     (i)      heat/reflux with aqu NaOH
1
         poly(alkene) is inert/ no reaction
1
polyamide is hydrolysed (or undergoes hydrolysis)
to form acid salt and alcohol QWC
1
(ii)     e.g combustion
1
heat energy produced
1
toxic gases produced
1
[14]
 
8.      (a)     J (acid) amide
not peptide, not N-substituted amide
1
K (secondary) amine or amino
penalise primary or tertiary
allow N-substituted amine
1


(b)     (δ =) 3.1-3.9
1
doublet OR duplet
Not 3.7 – 4.1
Not secondary
name required not the number 2
1
(c)     (i)      Solvent must be proton-free
OR CHCl3 has protons or has H or gives a peak
1
(ii)     CDCl3 is polar OR CCl4 is non-polar
1
(d)     11 OR eleven
1
(e)     (i)      Si(CH3)4 OR SiC4H12
ignore TMS
1
(ii)     a single number or a range within 21-25
penalise anything outside this range
1
(iii)
[image: ]
allow ring around the C only and also allow
[image: ]
1


(f)      (i)      NaBH4
ignore name if formula correct
ignore solvent
allow LiAlH4   Zn/HCl   Sn/HCl   H2/Ni   H2/Pt
1
(ii)     
[image: ]
allow ring around the C only
1
(iii)     (plane) polarised light OR light in a polarimeter
1
polarised light is not rotated or is unaffected
penalise bent/diffracted/deflected/reflected
Not just solution is optically inactive
1
(iv)    adv       cheaper medicine due to cost or difficulty of separation or
both can lower blood pressure
                       OR more effective/beneficial with a reason
or no need to separate
1
disadv  may be side effects from one enantiomer in the mixture or
only half the product works or one enantiomer may be
ineffective or double dose required
1
[16]
 
9.               A gives three peaks (1)
B gives one peak (1)
Allow one for “A has more peaks than B” when no number of peaks is given
2
[2]

10. 

	(a)     F
	G
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Penalize –O2N once
Penalise missing circle once
Don’t penalise attempt at bonding in NO2
1
1









	(b)     H
	J
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If both H and J correct but reversed, award one mark
1
1
A carbon in saturated ring structures should be shown as
[image: ]
	(c)     K
	L
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1
1
	(d)     M
	N
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Allow C2H5 but
NOT allow C4H9 or C3H7
1
1
[8]
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image7.png
Award full marks for an Sy1 mechanism in which
M1 is the attack of the ammonia on the
intermediate carbocation.
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Reagent: KCN OR potassium cyanide

OR NaCN OR sodium cyanide

Name: propan(e)nirile

OR

propan(e)-1-nitrile

Penalise “acidic” as a
condition but ignore other
conditions.

ONLY these names
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(c) (@)  Electron pair donor 1 Insist on both ‘electron
pair* and an action by the
OR electron pair.

Forms a coordinate / covalent bond by the Accept ‘lone pair”

reaction of OR attack by an electron pair / pair
of electrons.

(i) 1 The minus sign can be
anywhere on the OH
Hydroxide ion OR OH~ ONLY
The electron pair (if drawn)
MUST be on the oxygen
atom




image10.png
6.2x10°
(29x 1027 x23x107




image11.png
cercoct @ @7076"3 e




image12.png
CH, COCI = AICI, —» CH, CO - AICI;




image13.png
&+ &=
~-Ch=--AICl;





image14.png
M1




image15.png
M1

.
C—CHy

M3
M

. @cmm
M2




image16.png
o

o

HiC—C—0—C—CH;




image17.png
nucleophilic addition

M4 for Ip and arrow to H*
b+

J

I

7
CHoCHy—

CN

M3 for structure

CH3CH

o—0—0

H




image18.png




image19.png
"“Hz
H—C—H
COOCH,CH;




image20.png




image21.png




image22.png




image23.png
INFlp
CH.CHCH-,—-COOH




image24.png
N(CH3)
CHyCH,—C—H
COOH




image25.png
(HICH.):

H) c
[ 1




image26.png
( CH(CH;),
H;N*(‘?f(uif ) 7(‘37(00H
H O H H





image27.png




image28.png




image29.png
——C~(CH)—c—N~(CH)s—N—

o o H H




image30.png
f g

o i
HZN—?I‘.—CHZ—C>>—o-gu;oﬂ—(:HZ—N—CH-(:H3

o




image31.png




image32.png
)

HN— C—CH2—©70—CH2@—CH; A= CH;




image33.png
mNONoz




image34.png
NO3

NO,




image35.png




image36.png




image1.png
Thermal cracking

Any T (or range) inrange 400-900°C orhighT (ignore pressurc) w
C = C bond or the carbon chain splits/breaks or homolytic or (free) radical [t
Uses the naphtha fraction or uses any C to Cy4 alkane (stated or in an equation) W
A balanced equation to make an alkene from any alkane (1)
eg CHs —> GHi + H

CsHis —> CeHie + GHy

CiHzs —> CioHn +  GH,

CiHy — CiHn + 2GH,

CiHyo —> CuHa + GHi + Ha

Credit a correct sequence of mechanistic steps which give a balanced equation

Larger molecules / hydrocarbons — smaller molecules / hydrocarbons
OR higher M, alkanes—> lower M,alkanes + alkenes (+H) 6}
(5 marks)
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‘The scale of working used (s) max 3 scoring points

states appropriate volume of gas to be collected  allow 20-250 cm’

calculates moles of nitrogen 25 cm’ gas = 1.03x 10° mol
calculates volume of solution needed 25 cm’ gas = 10.3 enr’ soln
correct dilution for second concenration

Notes

«  Allow consequential maring from volume chosen
o Allow calculations based on Imol = 24 dm’
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‘The apparatus uvsed (a) 4 scoring points
appropriate container for reaction any stoppered vessel with gas outlet
appropriate collection of gas over water or in a syringe
apparatus for measuring volume of solution  allow measuring cylinder, pipette, buretie
thermostatic control of whole mixture or water bath

Notes

« Can score these points from a diagram but not from a list
o Ignore additional apparatus if doesn’t affect result




image44.png
The method used (m) 6 scoring points
‘measures out specified volume of solution

keeps mixture at 20 °C can score from diagram
takes volume readings  or measures fime taken
at suitable time intervals  to collect a specified volume of gas
experiments with at least two concentrations allow any second concentration
dilutes original solution
Notes

« ifno volume calculated in part 2 then allow measure solution; if volume mentioned in
part 2 must measure this volume
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The use of results (r) ‘max 3 scoring points

(i) measures volumes at regular infervals

plots sensible sketch graph of volume versus fime

clear correct explanation of calculation of rate from graph tangen fo curve gradient of linear
section

clear correct explanation of use of rate data to establish first order relationship

OR (i) measures times taken to collect specified volume
obtains results for at least two different concenrations
clear correct explanation of use of rate data to establish first order relationship
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The appreciation of likely hazards and safety precautions (h) 2 scoring points
‘phenol toxic/corrosive. wash spillages with cold water/ wear gloves
eye protection/pipette filler

Notes

«  Need hazard and precaution for point 1
o Tiwo precautions without reference to a chemical hazard score 1 point only
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oot

‘Short-chain(ed molecule)s/monomers join/combine to make long-chain(ed molecule)s

OR
‘small molecules join/combine to meke long/long chained/big molecules (1) (QoL)

Equation nHC=CH; — —~(CH;~CHph 1)

Equation must show n correctly and be balanced with 2 clear structure for the polymer showing
the bonds between each CH; and extending through the brackets

Credit nCaHy or nCHy=CH; in the equation
{2 marks)
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GRADING

20 scoring points 16-18 scores 8 marks -9 scores 4 marks
14-15 scores 7 marks 6-7  scores 3 marks
12-13 scores 6 marks 3-5 scores 2 marks
10-11 scores 5 marks 1-2  scores 1mark
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@

electrophilic addition

M: curly arrow from C=C bond towards/alongside the side of H atom on
HO0SO,0H

(penalise Mi if arrow to HySO; OR to formal charge on H of H'O bond)

(ignore partial charges on H and O of H:S04, but penalise if these are incorrect
on the H atom being atiacked)

(credit M1 and M2 if correct curly arrow to F+ provided the anion is present)

M2: curly arrow from H-O bond towards/alongside the side of the O atom on
H-0S0,0H

(credit the arrow_even if there are partial or formal charges on H and O, but the
structure of H;SO4 is correct)

M3: correct structure of the carbocation

(penalise use of ‘stcks” in this structure)

M4: curly asrow from lone pair on an individual oxygen atom of (correct formula
for) hydrogensulphate ion fowards/alongside C atom bearing the positive charge
(insist that the an ion has the correct formula with a lone pair of electrons and a
negative charee)
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() (@  ethanal
correct structure for cthanal
(aldehyde functional group must be drawn out)

(i) oxidation or redox
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Polar C-Br (bond)

OR
5+ (6)
C B
OR

partially positive carbon atom on C-Br (bond)

1

The C-Br bond needs to be
drawn out or stated
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4 VB Strueture

—=  HEe—tHSH 4 B
W
M

[%]

M1 must show an arrow from the lone pair of
electrons on the nitrogen atom of the
ammonia to the C atom of the C-Br bond.

M2 must show the movement of a pair of
electrons from the C-Br bond to the Br atom.

Mark M2 independently.

M3 is for the structure of the alkylammonium
ion and could be obtained from CHaCHoNH;"

M4 is for an arrow from the N-H bond to the N
atom.

The second mole of ammonia is not essential
for full credit, therefore ignore this part even if
other species are used

Penalise M1 if negative
charge on ammonia

Penalise M2 for formal
charge on C of C-Bror
incorrect partial charges

Penalise once only for a
line and two dots to show a
bond.

Mex 3 marks for wrong
reactant or “sticks”




