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3.       (a)     (Different) boiling points
Ignore mp’s, references to imf, different volatilities
1
(b)     (i)      Compound which have the same molecular formula
Accept same no and type of atom for M1
But If same (chemical) formula M1 = 0 but allow M2
If empirical formula CE = 0/2
1
but different structures/different structural
formulae/different displayed formulae
M2 dependent on M1
1
(ii)     3-methylbut-1-ene
only
ignore commas and hyphens
1
(iii)     
[image: ]
Allow any correct structure with a cyclic alkane
1
Do not allow
[image: ]
i.e with an H missing on one C



(c)     C13H28
only
1
Making plastics/used to make polymers or polythene/used
to make antifreeze/make ethanol/ripening fruit/any named
additional polymer
not used as a plastic/polymer/antifreeze
not just ‘polymers’ – we need to see that they are being made
1
[bookmark: _GoBack][7]
 
4.       (a)     C16H34 + 24.5O2 → 16CO2 + 17H2O
Allow multiples
Ignore state symbols in equation
1
(b)     Solidifies/freezes/goes viscous/waxing occurs
Allow does not vapourise/less volatile
Lack of Oxygen = 0
Apply list principle
1
(c)     (i)      N2 + O2 → 2NO
Allow multiples/Ignore state symbols in equation
1
Spark/(very) high temp/2500 °C – 4000 °C
Ignore pressure/catalyst/low % of oxygen
Not just heat/hot
Apply list principle eg if high temp 150 °C = 0
1
(ii)     2CO + 2NO → 2CO2 + N2
Allow multiples/Ignore state symbols in equation
OR
C8H18 + 25NO → 8CO2 + 12.5 N2 + 9H2O
Allow other alkane reacting with NO in correctly balanced equation
OR
C + 2NO → CO2 + N2
OR
2NO → N2 + O2
1
Pt/Pd/Rh/Ir
Penalise contradiction of name and symbol
1
(iii)     4NO2 + 2H2O + O2 → 4HNO3
Allow multiples/Ignore state symbols in equation
1


(d)     (i)      High temp/
anywhere in range 400 °C – 900 °C/
anywhere in range 670-1200K/high pressure/anywhere
in range 5000 kPa up to 8000 kPa/
Not catalyst/heat
1
(ii)           C16H34 → C6H14 + 2C4H8 + C2H4
Or C16H34 → C6H14 + C4H8 + 3C2H4
Do not allow multiples
Ignore state symbols in equation
1
(iii)     Polymers/plastics/named polymer
Allow polyesters or polyamides
Ignore object made from polymer
1
[10]
 
5.       (i)      C15H32 + 23 O2 → 15 CO2 +16 H2O
Products (1)
Balance (1)
If wrong reactant C.E
(ii)      Identity of product: CO or carbon monoxide (1)
Equation: CH4 +[image: ] O2 → CO +2 H2O (1)
Any balanced equation using CH4, producing CO
could also make C + CO2
[4]

6.
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(Total 13 marks) 

7.
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image10.png
But different structural formula /different structure(M2);

(@) Isomer 1 is cyclohexane; 2
Isomer 5 is (2,3-)dimethylbut-2-ene:
®) Compounds with the same molecular formula (V1) 2

()

[ Functional group (isomerism);

(Isomer) 2 OR hex-2-ene;

(Isomer) 4 OR 3-methylpent-2-ene;

Either order and independent

©

CHCH,CH=CHCH,CH;,
OR
(CH3CH,CH,CH,CH=CH,;

hiex-3-ene o hex-1-ene only
Accept C;Hs in hex-3-ene
Ignore names





image11.png
(d) Name:  Electrophilic addition 1
Mechanism
4
e —
M1 must show an arrow from the double bond towards a Br
atom of a Br-Br molecule.
M2 Penalise partial charges if wrong
M2 must show the breaking of the Br-Br bond
Penalise once only for a line and two dofs to show a
M3 is for the structure of the tertiary carbocation with Br bond.
attached.
Max 3 marks for the mechanism for wrong reactant
M4 must show an arrow from the lone pair of electrons on the Jwong product or ‘shcks”
negatively charged bromide ion towards the positively
charged carbon atom.





image12.png
M1 Free radical intermediate (1)
(Credit “chlorine radical” or “alkyl radical” OR Cl+ OR CetHy=)

(Penalise hydrogen radical)

(Do ot credit ‘radical mechanism” or “radiical substitution” if these occur on their own)

M2 uv light OR ultra-violet light OR sunlight OR 450°C <T < 1000°C )
(Ignore reference to pressure and do not credit *high temperature’)

M3 initiation )
M4 propagation )
M5 termination )

(The names of the steps can be in any order and spelling may be phonetic)
(Ignore equations)

(Ignore references to “further substitution” s a fourth step)

(Credit the word “propagation” once only and ignore reference to first and second
propagation)

M6  CiHig + 10C; —> CiClo + 10HCI m




image13.png
M1

OR

OR

M2

M3

OR

OR

OR

Anucleophile is (1)
an electron pair donor

a species/molecule which uses a pair of electrons.to form a covalent or
co-ordinate bond

uses an electron pair to attack a partially positive/electron deficient carbon atom.
The nucleophile is hydroxide ion OR ~OH OR OH~ )
(Ignore the word “ molecule” provided the formula for the hydroxide ion is
written)

(Penalise OH)

(Ignore up to three lone pairs on oxygen)

The feature of 1-chlorobutane is the polar C— Cl bond )
&+ on the C atom of G — Cl bond

[ )
c—al

electron deficient C atom of C — CI bond

QoL requires reference to the C— Cl bond

M4

OR
OR

Change the conditions to

Alcohol(ic) OR Ethanol(ic) solvent )
Higher temperature
More concentrated KOH

(Penalise “ethanoic”)




image14.png
M1 Type of reaction: oxidation OR redox (1)
(Penalise as contradictions if Reaction 4 and Reaction 5 are given as different
types of reaction)

M2 acidified potassium dichromate(V) )
(Penalise dichromate (V)

OR KeCr207/H;SO4

OR acidified potassium manganate(VIl)

OR KMnOy/H,S0x

(Be lenient on the name provided the formula is correct, when both are given)
(Credit HC! for dichromate but not for manganate(Vil))

(Credit H' for either oxidising agent as an altemative to e.g. HzSOJ)

(Penalise as contradictions if Reaction 4 and Reaction 5 use different reagents)

M3 Heat under reflux M

OR use excess oxidising agent/excess [O]




image15.png
OR use a more concentrated reagent/oxidising agent.

(Do ot credit *higher temperature” alone)

M4 Test with Tollens’ reagent

(Credit ammoniacal silver nitrate
OR a description of making
Tollens)

(Do not credit either AGNO; or
[Ag(NH:);'] or “the silver mirror
test” on their own, but mark IM5)

M5 silver mirror
OR black solidiprecipitate

Do not credit Ms if no reference is
given fo test reagent.

M4 Test with Fehling’s solution

(Penalise Cu?*(aq) or CuSOs but
mark I5)

M5 Red solidiprecipitate
(Credit orange or brown solid)

Do not credit M5 if no reference
is given to test reagent.

(Do ot credt the use of acidified potassium dichromate(VI) for M4 and M)

[{]

(U]

Total 15




image1.png
Mass of crucible and boric acid on the y-axis

Suitable scale used

Al points plotted correctly

Suitable line drawn

Axes must be labelled but do not penalise lack of units
(unless incorrect),

Plotted points must cover at least half the printed grid. (both
directions)

Allow +/- one small square.

Good bestfit line based on their points (+/- one small
square)

Do not award if kinked, doubled or very thick line.

Constant mass had been achieved

Allow No more water to be lost.
Decomposition / reaction complete

(©)

2.35 (g) only

(d)

2.35/18.0=0.131 (mol)

Minimum of 2sig fig ~ (0.1305 is incorrect)

(e)

Mass of HBO, = 33.50 - 27.78





image2.png
Amount of HBO,
=0.1306 mol

2.72/438

Allow consequential marking based on answer from M1
Minimum of 2 sig fig. Answer scores 3

() | Moles of HBO; = moles of F,0
Or 1:1 ratio
@ | M1 Amount of B,0;= 0.1306 = 2 = 0.0653 (mol) Allow consequential marking based on answer to 9(e)
Failure to divide by 2 is CE (lose M1 and M2)
M2 Mass of B,0:= 0.0653 x 69.6 AE if Mrincorrect
M3=454g Answer must be to 3 significant figures
(18.20r 9.09 gain one mark only)
If alterative value of 0.124 used:
0.124/2=0.062
0.062x 69.6=4.32 (g)
h) | Release of water / water vapour / steam

Protects the wood from oxyaen / air or
Prevents release of flammable vapour or
(Glass) forms a seal
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(@) Activation energy is the minimum energy needed 1 Accept lowest amount

for a reaction to occur or start / successful collision 1




image4.png
(b)

Q= most probable/ likely/ common/ abundant
energy of molecules or modal energy

Area under curve represents (total) number/
amount of molecules

Curve starts at the origin since all molecules have
some energy/ no molecules have no energy

( Do not allow ‘if there are no molecules there will
be no energy’)

(very) few/ small no of molecules have high
energy/ energy greater than E,

Not energy most molecules
have

Penalise atoms
once
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(c)

Curve becomes flatter /lower
and shifts to right

Area does not change
E, does not change
Qis higher / increases/ to the right

(Increasing temp increases rate since there are)
many

more molecules/collisions with E >E,/ more
successful collisions/ more molecules with enough
energy to react

can get these 2 marks from a
diagram if both curves drawn
ignore wider/ spread out

‘Many’ dependant on second
mark
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(d) Catalyst lowers activation energy 2 Allow any 2 of 3 points
More molecules have E> E, / more successful
collisions
allow altemative route /forms intermediate/
surface




