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©

Lower yield;
Reaction is exothermic;

Equilibrium decreases temperature/opposes change:

Must be correct for next two marks

Equilibrium absorbs heat
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@

(i)

compounds/mixtures/alkanes/hydrocarbons/molecules with a boiling point
sange/similar boiling point/similar momber of carbon atoms/similar chain
length;

(insist on “similar” rather than “same”)
(ignore references to size or M)

(penalise references to bond breaking/cracking as contradictions)

‘molecules have different boiling points/intermolecular forces/sizes/chain

lengths/Af;

(ignore references to melting points)

(credit the idea that molecules condense at different temperatures)
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®

@

(i)

CiHyy + 840, — 8CO + 9HO;
(or double this equation)

correctly drawn structure of 2,2,3-frimethylpentane

(penalise the use of sticks’ once on the paper, including the structures in
the 2(a) i) and 2(c)(ii )mechanisms)

(credit correctly condensed structures)
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©

cracking produces/makes ethene/propene/alkenes/motor fuels/petrol
OR

cracking makes more useful products high(er) value products

OR

cracking satisfies the high demand for small(er) products;

(ignore the idea that cracking makes or leads fo plastics or polyethene)
(high demand needs to be qualified)
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@ zeolite

or

aluminosilicate OR ALOsl;
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(e)

alkene(s);
(credit “small or short chain alkenes”)
(penalise “cycloalkenes”

(penalise additional types of compounds (e.g. branched alkanes) as a
contradiction)

(do not credit examples or formulae, but ignore if these are correct and in
addition to the word “alkene”)
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(i)

(i)

A compound OR molecule containing OR
consisting of hydrogen and carbon only

CiHy +9%20, —> 9CO +10H,0

m
High temperature.

OR spark

OR 2500°C = T < 4000°C

M2

YN, + %20, —* NO

Or multiple

Ignore “very® when referring
to high temperature

Or multiple
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(b)

(i)

Platinum OR Pt

OR

Palladium OR Pd
OR

Rhodium OR Rh

25N0  8CO; 12%N;

9 H0

1

Credit phonetic spelling

Credit whole equation
doubled
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(©)

Releases OR is a source of OR provides a 1
useable form of heat OR eneray (when
burned)

Ignore ‘enthalpy”

Ignore “exothermic”
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HS + 1%0, —> S0, + H,0

Or multiple
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@) () | Fractional distillation OR fractionation 11 i

(i) | Contain single (carbon-carbon) bonds only 1 [ Credit “no double bonds”
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(b) Any TWO from:

Gradation/trend/gradual change in physical propertiesispecified | 2 max | Penalise *same molecular formula® OR "same
physical property; empirical formula®

Each member differs by CH from the last; Do not credit references either to “same properties”

or “different properties” unless itis clear that these
Chemically similar

are referring correctly either to chemical or physical
OR

properties respectively.
React in the same/similar way

OR
Same chemical properties;

‘Same functional group;
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©

(|)

M1 Bonds are broken
OR
Chains are broken
OR
Thermal decomposition occurs;

M2 large(r) molecules give small(er) molecules
High(er) Mr molecules fo low(er) Mr (molecules)
Long(er) chain to short(er) chain:

M1 QoL requires reference either to thermal
decomposition or to bond OR chain breakage

(i)

Catalytic works at lower temperature
OR

Converse for thermal

OR

Lower pressure

OR

Converse for thermal

Must be comparative
Accept quoted values of the correct order of

magnitude (e.g. 450°C for catalytic and up to 900°C
for thermal)
Ignore references to intermediates.
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(iii)

Produces aromatic molecules/hydrocarbons;
OR

Cyclic molecules/alkanes/hydrocarbons;
OR

Branched alkanes/molecules/hydrocarbons
OR

Less alkenes/ lower proportion of alkenes from catalytic or
converse from thermal;

Ignore “no alkenes” from catalytic cracking
Ignore fuel use
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@

M1 initiation: F;  ——  2Fs,

M2 First propagation.
Fe + CHF, — «CHF, + HF

M3 Second propagation:
F, + “OHF; —> CHFy + Fe;

M4 Termination:
WCHF, + «CHF; ——» CoHoFs

Accept the radical dot anywhere on the species
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() |() [7F; and 7HF 11 i
‘ @ | CF:CHFCF; 1 Structures can be like these or drawn out
OR
CF.CF.CHF,





image23.png
M

M2

M3

%F = (100-53.7-8.1

38.2%;

Mol Br = 53.7/79.9 = 0.672
and
Mol C = 8.1/12.0 = 0.675;

Completion of the calculation;
mol F =38.2/19.0 = 2.01
Ratiois 1:1:3

Therefore CBIF;

Correct answer gains full marks

Deduct one mark for the use of FI




image24.png
3_methylbut-1-ene

1

ONLY
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Elimination

Credit “base elimination”
but NOT “nucleophilic
elimination”

No other prefix.

Penalise M1 if covalent
KOH.

Penalise M3 for formal
charge on C or incorrect
partial charges or extra

arrow from Brto e.g. K+
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M1 must show an arrow from the lone pair on
oxygen of a negatively charged hydroxide ion
to the correct H atom.

M2 must show an arrow from the correct C-H
bond to the correct C-C bond and should only
be awarded if an attempt has been made at
M1

M3 is independent

Award full marks for an E1 mechanism in which
M2 is on the correct carbocation.

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

Mex 2 marks for the
mechanism for wrong
reactant or “sticks”

Ignore incorrect organic
product
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@®

(ii)

Structure OR name

2-bromo-3-methylbutane
OR
(CH:).CHCHBICH;

Electrophilic addition ONLY

If name is given it must be
correct with “bromo” before
“methyl

Apply lst principle if both
structure and name given

Both words




image28.png
M1 Structure of pent-2-ene ONLY:

CH3CH,CH=CHCH3

Structure MUST show a double bond

M2 Type: Geometric(al) OR cis-trans
(ORE/Z)

M1 and M2 should be
marked independently

Credit M1 with a structure
which is either linear or cis
ortrans (or both)
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(a () 4[0] and 2H,0

(i) OHC-CHO
(insist on CHO groups drawn out)
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(b) () Reaction 1is electrophilic addition
Reaction 2 is nucleophilic subsfitution
(in both cases, both words are required)

(i) M1 Formula for H;NCHCHaNH;
M2 Balanced equation with 4NHs and 2NH.Br
(accept NH,CH:CHNH; or CHy(NH;)CH:(NH) for M1 with or without
brackets)
(accept NHy'Br-)
(do not accept equations with HBr)
(award M2 if equation balanced with for example, CzHsNz)
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(@) 2C(s) +% 0(g) +3H(g) > CH;OCHs(g); 2 Balanced (1)
state symbols (1)
®) Enthalpy / heat(energy) change when 1 mole of substance: 1 TFformation 0 marks.
Is completely bumed in oxygen / bumed in excess oxygen; | 1 Not air
Under standard conditions /100kPa and 208K. 1
© O AH = 3 AH; products — X AH, reactants; 1 Or correct cycle
= (2x-394) + (3~ 286) - (- 185) 1 =-788- 858+ 185
=-1461 (< mol ') 1 -1461 (3 marks), +1461 (1 mark)
Ignore units.
[ [Ttis an element/ (by) definition; I
@ O 'AH = % bonds broken - bonds made; 1 =X reactant bonds - > product bonds
~42=3491 — (3070 + OH) Gredit answers if bonds cancelled out
0-H=3533 - 3070; 1 first
-42=659-238- (O-H)
O-H =463 (kJ mol '), 1 O-H=701-238
Ignore units
@ H—Tbond, 1 HIbond/ the bond between hydrogen
and iodine.
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@

@

Curve starts at the origin and does not touch the x axis on the
right hand side. (should be asymptotic)

Curve is skewed left
Minimum energy needed for a reaction to occur

Area under candidates curve from £, to the right of it should be shaded
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(b)

@i
(ii)

None
More molecules have energy greater than the activation energy

Therefore there are more successful collisions
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©

Increases rate

Follows an altemative route
Which has a lower activation energy
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(@)

Greater surface area;

Cheaper since catalyst spread out or less
needed

Rapid gas flow through catalyst

More collisions possible

No effect;

Rate of forward and backward reaction increased equally:

Must be correct for second mark

Qwc
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(b) Reaction 2; 1 Must be correct for next two marks.
Fewer moles on the right; 1 3moles > 1 mole

Equilibrium fries to decrease pressure/oppose change: 1





