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3.       (a)     (i)     C8H18 + 8[image: ] O2 → 8CO + 9H2O
Accept multiples
1
(ii)     Not enough oxygen or air (available for complete combustion) /lack of oxygen or air / too much octane
Ignore poor ventilation, low temp, poor mixing, incomplete combustion
1





(b)     (i)     2CO + 2NO → 2CO2 + N2
Allow multiples
1
(ii)     Pt / Pd / Rh / Ir or names
Apply list principle
1
Big(ger) surface area / increased reaction rate / removes more of the gases /ensures complete reaction
Allow (ceramic) withstands high temperatures
1
(c)     (i)     Acid rain
Allow consequence of acid rain
Ignore greenhouse gas / global warming / ozone
1
(ii)     CaO/ lime / CaCO3 /limestone
Allow chemical names
1
Neutralises the gas or words to that effect/it is basic/ SO2 is acidic
Allow ‘reacts with it’ or ‘it is alkaline’
Ignore ‘absorb’
1
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(b) Gas A decomposes slowly to form gases B and C. An equilibrium is established as
shown by the following equation.

A(g) == B(g) + C(g) AH is positive

(i) In terms of the behaviour of molecules, state what must happen before molecules
of A can react to form B and C.

(o with correct orientotu
(ii) Explain why the decomposition o ‘alen

.. rplecalesfecpectiiles) hace. MNM'Q){[L’MK{" D.0)....
mere. uzw»(..-w ) bt . el duffthérkenes, ( D
(o7 moe collisins) g

st higher temperatures.





image8.png
(c) (i) Suggest why, as shown on the graphs, the concentration of A remains constant
after a time.

?;MA« renthed (1) |
]
(i) EXplain whylat 3zux e ool A Tl adower value compared with

the reaction at 300K. o AH4ve )
o ceserse reackion eeolle )
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(@) ‘ (I)

‘The empirical formula shows the simplest whole number ratio of
atoms of each elementitype in the compound/formula/molecule.

(i)

[CigHzz ONLY;

[©)

Releases/ gives out heat
OR

Enerqy (when bumed),
OR
Energy source:

(iv)

[CiHu + 170; —> T1C0O; + 12H,0

1
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H + 20, —» 2C0 + 3H.0

11





image12.png
Zeolite OR aluminosilicate OR pumice OR porous pot OR Al;0;
OR aluminium oxide OR ceramic

(Ignore * aluminium silicate” and “clay’)

(Credit phonetic spelling of zeolite)

CioHz —> CiHe + GrHis
OR CuHn — 2CH, + CiHp
OR CigHz —> 3CiH, + CHy
(Credit structures of different types provided they are correct)
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(ii)

(i)

Catalytic cracking 1)

Excess/plentifullots of Oxygen OR O; OR air )
(Penalise “good supply” or “sufficient’ and penalise use of a “catalyst’)
(Ignore references to T and P)

CH;
/N
HC CH, 1)

H:(IZ\: { CIIH:

(No altemative, except that the individual bonds for each C—H
can be drawn out and the H,C on the LHS could be written CH;)

OR

CeHiz + 30; —> 6C + 6H0 0]
(Credit the 30, being placed over the arrow)
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(i)

M1 YN, + %0, —s NO
OR N, + 0, — 2NO

M2 spark OR high temperature OR 2500°C < T < 4000°C
(Ignore references to pressure)

Platinum OR Pt OR rhodium OR Rh OR palladium OR Pd
(Penalise incorrect phonetic spelling such as *platinium’)
(penalise contradictory symbol and name, but credlt correct name
even if the attempted symbol is inaccurate)

CO + NO — CO; + %N,
OR 2CO + 2NO —» 2C0, + N,
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CuHzn 0r CeHac ONLY 1

Formula - carborvhydrogen
Not CHy but C;Hd, OK

Any TWO from
« Gradation/trendigradual change in physical properties/
specified physical property.
« Each member differs by CH; from the last.
Chemically similar OR react in the same/similar way OR
same chemical properties.
« Same functional group 2

(Penalise “same molecular formula® OR “same empirical
formular)

(Do ot credit references either to “same properties” or “different properties”
unless it is clear that these are referring correctly either

to chemical or physical properties respectively)
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CeHiz ONLY

Not C°*H™
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CH:CH=CHCH,CH;

(Structure can be like this or drawn out — possibly as cis or
trans isomer. Give credit for a correct structure for pent-2-ene.)




image18.png
The empirical formula shows the simplest whole number ratio
of atoms of each element/type in the compound/formula/molecule.

CHy ONLY

Not C2H anything else is wrong
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TWO ideas
« Double bonds are electron-rich/electon pair donors/
centres of electron density.
«  Bromine becomes polarised OR has an induced dipole.

Electrophilic addition ONLY
(Both words) Spelling mistakes OK. With a 'y’ s possible
CH;BICHBICHBICH,Br

(Structure can be like this or drawn out. Give credit for a
correct structure for 1.2 3 4-tetrabromobutane)
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(@ () Ml (compounds with) the same molecular formula (OR this could
be defined)
M2 but different structural/sraphical/displayed formulas OR
different structures

(i)  C:HO only

(i) CH; only
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(b) potassium dichromate(VI)K2Cr20; and acid/acidified HSOy/HCVH"
(OR KMnOy/H2S 04, but not HC)

(remains) orange or no change or no reaction
(OR (vemains) purple if KMnOy)

(goes or orange to) green

(OR (goes or purple to) colourless if KMnO4 in acid and accept brown ppt,
or green if neutral or in alkali)
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©

Potassium dichromate

Fehling’s solution

Tollens” reagent

(VD/K:Cr07 and
acid/acidified H,SOy/

OR
Benedict's solution

OR AgNOy/NH;
OR ammoniacal siver

H
OR
(KMyOyH;SOy

nitrate,
(penalise AgNOs
alone, but mark on)

oes or orange to]
g
sreen

(goes or purple to)
colourless/brown

ppt/green solution if
KMnO; used)

red solid

(OR yellow/green'red
solid if Benedict's is
used)

silver
‘mirror/coating/tube
OR black/grey.
precipitate/solid

(remains) orange or n0
change or no reaction
(OR purple for
KMnOy

(remains) blue o no
change or no reaction

(remains) colourless
or no change or o
reaction
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(d) bromine (water)
OR iodine solution
OR iodine in K1
(OR KMnOy)

remains yellow/orange/brown/red or no change or no reaction

(f KMnO4, remains purple or no change or no reaction)

(goes) colourless or decolourised

(penalise “goes clear” and penalise “discolour”)

(g0es or purple to) colourless/brown ppt/green solution if KMnOj used)

In each of parts (b), (c) and (d), note the following general ideas

Ifno reagent then CE=0

Iftotally wrong reagent then CE=0

Ifcorrect reagent has been attempted, whether by formula or name,
but is wrongly presented, penalise the reagent, but mark on.

Ifthe candidate writes “nothing” as the answer o  negative
response, penalise this on the first occasion and then credit RE
subsequently.

Ifboth observations are the same then give no credit for either,
since this would fail to discriminate.
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(a)

M1

Thermal cracking
M2

Any T (or range) in the range 400°C to 900°C OR

High temperature.

3

NOT just *hot” for M2

Penalise M2 for any
reference to catalyst.
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(b)

w1

Yeast or suitable enzyme (zymase)

M2

Fermentation

m3

CeHiZO: ——» 2CHiCH,OH + 2CO,
(0r 2G:H:0H)

If Os is in the equation, penalise the equation (M3)
but NOT M1

Mark M1, M2 and M3 independently

Penalise M1 if
oxygen/air added to
process

Ignore reference to
temperature and water.

Penalise CzHsO
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()

M1

(fractional) distillation OR fractionation

M2

c(oncentrated) HsPO; OR c(oncentrated)
Hz50s OR ALO; OR alumina OR porous pot
OR pumice

M3

(acid-catalysed) dehydration OR elimination

Mark M1, M2 and M3 independently

3

There are two processes
and therefore assume
that the order of answers
is the order of marking
unless annotated by the
candidate

Penalise M3 for any
other prefix such as
“base”
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(d)

—CHy—CH—

For M1, insist on bonds
either side of CH,
groups

For M1 ignore “n” and
brackets
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Enthalpy change when 1 mole of compound
I completely bured in oxygen
Under standard conditions
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= 2C0; +3H,0
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AH =X AH; products - X AH; reactants (or correct cycle)
(-393x3) + (-286x 4)— (-315)
~ 2011 klmol '

(+ 2011 kJmol " scores 1 mark)
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Less negative (QWC)
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Q =meaT
250x 4.2 16 = 16800 J

Moles propanol = 0.92/60 (= 0.0153)
AH. = 16800/0.0153
— 1096 kJmol ™!
(allow answers in range — 1090 to — 1120 )
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(a) A sample of a gas was sealed into a flask at temperature T'and pressure P.
The Maxwell-Boltzmerin distribution of energies for the molecules in this sampie is
v

shown below: !
: peak Li,l.zr[l)
)(/ Starks ot origin, displaced G Left,
T of yietwwn  Crossesoveronce (1)
e
I penk Kigler() (€5 i nar Liteo)
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