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image7.png
Particles A and B may not have the activation energy required for a
successful collision

Increasing temperature by a small amount increases the number of
particles having £ > E,
Increasing pressure by a small amount increases collisions by a small

amount (QWC)
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Provides an altemative route
of lower activation energy




image9.png
Isomer 1
Isomer 2 (2-)methylpropene

(credit ‘methylprop-1-ene’)

(penalise methylpropanene and methylprop-2-ene)





image10.png
(i)

M1 Compounds with the same structural formula
M2 but different arrangements of atoms/bonds/groups in space OR
different spatial arangements/orientations of atoms/bonds/groups
(ignore *same M, same molecular formula, same empirical formula,
same displayed formula, but penalise M1 if any of these is stated to
be different )

Isomer 3 and isomer 4
(credit correct names OR formulas)
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(c)  Isomer2
(credit correct name OR formula)




image12.png
Electrophilic addition
(both words required)

M1_curly arrow from G=C bond towards/alongside the side of H atom on
H-0S0,0H OR H-OSO:H

(penalise M1 if arrow to H,SO4 OR to formal charge on H of H-O bond)

(ignore partial charges on H and O of H;SOs, but penalise if these are incorrect
on the H atom being attacked)

(credit M1 and M2 if correct curly arrow to H* 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,SO s correct)

M3 correct structure of the carbocation

(enalise use of ‘sticks’ in this structure)

M4 curly arrow from lone pair on an individual oxygen atom of (correct formula
for) hydrogensulphate ion towards/alongside C atom bearing the positive charge.
(insist that the anion has the correct formula with a lone pair of electrons and a
negative charge.)

(Award a maximum of 3 marks for use of wrong alkene)

1

1




image13.png
() ()  Correct structure of 2-methylpropan-2-ol and H,SO, in the equation
(be lenient on the vertical bond in the alcohol, but penalise if C-H-O is
clearly
drawn)

(i) (2-)methylpropan-2-ol




image14.png
(M) (acid) catalyst 1
(ignore “homogeneous” and *heterogeneous”
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(a) CH: + 20, — CO; + 2H,0 6]
CH, + 1%0, —> CO + 2H0 (1) (or2x)

CH, + 0 — C + 2H0 6]




image16.png
Penalise equations for other alkanes or incorrect formulae (e.g. CHs)
Ignore cquations with S

Two pollutants (1) + (1) and Two linked effects (1) + (1)

eg S0;  only toxic or acid rain (or its effect)
Penalise incorrect answers e.g. sulphur oxides, sulphur monoxide (or SO), but
mark on and credit correct effect for SO;
Penalise SOs, HaSOq etc. if given as aiternative answers or as additional
answers unless in an obvious sequence from SO, but mark on.

OR CO toxic
or explanation of effect on oxygen transport
(ignore greenhouse effect)

OR C asthma or bronchial problems

OR  Hydrocarbon greenhouse gas

NOT CO: (ignore) No credit for “harmful” or “dangerous” as effect

NOT NO; (ignore)
Ignore references to the ozone layer
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b)

Initiation [0

uv or T2500°C  or high temperature )
(ignore subsequent reference to temperature after uv)

ch — 20 [0}
Propagation @
CHCl + €' — CHCI + HCl )
CHCI® + Ch —> CHCh + CI m

Penalise incorrect use of arrows (credit correct half arrows)
Ignore preliminary mechanismyreaction of CH, to CHyCl
ignore subsequent mechanism/reaction of CHaCly to CHCh etc.

2CH,CI —> CHiCICHCI (1)
(or C3HCly)
Penalise absence of radical dot once only
Ignore other termination steps




image18.png
(@) M1 process 1 is thermal cracking
(ONLY award M1 if linked to Process 1 or clearly included in part b)

M2 any temperature (or range) in the range 400 900 °C OR high T
(ignore pressure)




image19.png
(ONLY award M2 if linked to Process 1 or clearly included in part (a))
CisHiy —> Cehs + CiHg + 2CoH:

M3 correct formula for both alkenes

M4 correct balanced equation
(Credit M3and M4 independently wherever the equation occurs in either
part (b) or part (c) recording the marks in part (a))




image20.png
(b)

M1 process 2 is catalvtic cracking
(ONLY award M1 if linked to Process 2 or clearly included in part (b)
(4ward one mar' if both Process 1 and Process 2 are referred to as
cracking reactions OR the wo process names are the wrong way)

M2 CsHyy could be (CHs2CHCH;CH; OR  (CH):CCHs
M3 correct name i.c. 2-methylbutane or 2,2-dimethylpropane

(Numbers are not essential in the names, but if used they must be correct)

M4 CgHz could be one structure of cyclohexane OR methyleyclopentane
etc. correct structure drawn

(Credit M2,M3and M4  independently wherever they occur in part (@) or
part (b)recording the marks in part (b))
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()

CHz
Equation nH;C=CHCH; — ~CHy~CHy,

(Equation must show n and be balanced with a clear structure for
the polymer showing the single bond between each C atom in the
chain and extending through the brackets)

(Credit nCH;=CHCH; OR nC3Hj in the equation)




image22.png
CsHiz + 80, —— 5C0; + 6H0

Carbon OR C OR soot(y deposits)
(penalise "coke” OR “charcoal’)

Petrol(eum)/Fuelihydrocarbon mixture/(alkane) fraction has sulphur

(-containing impurities which burn)

(Causes) acid rain or wite
OR toxic OR corrosive OR iritant

(penalise formation of acid/H;SOyH; SO alone)
(penalise *harmful” alone)





image23.png
(i)

The addition of water/H;O QoL

CHe + H0 —> CHiCH,OH

(accept ethene formula written s CHCHs, CH=Ch, H:C=CH;)
(accept ethanol formula written as C-HsOH in every case )
(penalise CHO once only)

(ignore H:POJ/H;SO5 on both sides of equation)

CeHiz0s —> 2CH:CH,OH + 2CO,
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(possible RE for ethanol formula)
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(iv) CHCH,OH + 20, —» 2CO + 3H0
(possible RE for ethanol formula)




image26.png
Compounds with the same structural formula (M1)
but with atoms/bondsigroups arranged differently in space
OR with different spatial arangements. (M2)

(Penalise M1 if “same structure’)
(Ignore references to “same molecular formula’)

Geometric(al) OR cis-trans (stereoisomerism) ONLY

both ‘cis’ + trans’
EZ
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(b) Primary (alcohol) OR 1° (alcohol) ONLY
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Type of reaction: Oxidation OR Redox ONLY

Reagent: Acidified K;Cr,0; OR acidified potassium dichromate

OR H;S04K,Cr.07
OR names of these two reagents
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(penalise incomplete reagent e.g. “dichromate” OR acidified dichromate”)
(If oxidation state is given, it must be correct, otherwise ignore)

(If formula is given it must be correct)

(Ignore reference to concentrated, dilute, aqueous)

(Accept any other correct acid)




image30.png
Name:  Nucleophilic substitution

Mechanism:
CH, M
[~

Hf‘AB:

ML CHy
OH

M1 must show an arrow from the lone pair of electrons on
the oxygen atom of the negatively charged hydroxide
ion to the central C atom.

M2 must show the movement of a pair of electrons from
the G-Br bond to the Bratom. Mark M2 independently.

Award full marks for an Sy1 mechanism in which M1 is the attack
of the hydroxide ion on the intermediate carbocation.

Both words needed

Penalise M1 if covalent KOH is used

Penalise M2 for formal charge on C or incorrect
partial charges

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

Max 1 mark for mechanism for the wrong reactant /
wrona product or “sticks”




image31.png
(b) ‘ Class: Secondary (alcohol) OR 2" alcohol

Name: Propanone (OR propan-2-one)
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M1

M3

Tollens’
stays colourless /
no change

silver mirror or
black precipitate

™M1
M2

M3

Fehiing's
stays blue / no

change
ed solid

For M2 - do not accept “nothing’ or “none”

Include acidified potassium dichromate(V1)
OR acidified potassium manganate(Vil)

Mark on from a partially correct reagent. For
example, no credit for nofwrong test reagent, but
mark on from e.g. “silver mirror test”)
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(@ | | CHCH-C-OH Accept CzHs
Ignore names
@ [ | Oxidation
OR
Redox
OR

Reduction-oxidation:
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(@

Enthalpy change when 1 mole of
substance

Completely bums or reacts in oxygen/
bums in XS oxygen

Under standard conditions

Accept heat energy change

Not in air

298K and 100kPa

Accept 1 bar
Not 1 atm
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(b) Enthalpy change is independent ofthe 1 Accept heat energy change
route taken
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(e) (AH; )= TaHreactants - SAH products 1 If+ 108 give 3 ticks. If wrong work
(394x4)+ (286x3)— (-2542) 1 back

=-2434--2542 Ignore units even if wrong
= (+) 108 (kJmol) 1
~108= 1 mark
allow AH, C4Hs = SAHprodts- EaHreactts If AE for mark 2 mark on for mark 3

or good cycle as altemative to mark 1
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(d) AH/-240 = £Bonds broken-Tbonds made 1
240 = (6x412) +2 C=C + 343 + (2x Allow
436)— [ (3x 348) + (10 x 412)] 1 240 = 2C=C + 872 - (696 + 1648)

692 + 2C=C 5164 1£616 give 3 ticks
232 1f 1232 give 2 ticks
616 (kjmol'") 1 Ignore units

Last markis for <2
616 = max 1
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Curve lower and skewed to fight
Starts at origin and does not touch x axis or cross drawn curve on right

1
1




image6.png
Peak height in same place as drawn curve
Peak height twice as high as drawn curve




