PPQu – Hydrocarbons and Crude Oil MARK SCHEME
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(Total for question = 13 marks)
 




Q8.
 
[image: ]
[image: ]
[image: ]
[image: ]
 




Q9.
 
[image: ]
[image: ]
 Q10.
 
[image: ]
[image: ]
 



image7.jpeg
Question [ Answer Additional guidance Mark
number
(d) (i) An explanation that makes reference | accept sulfuric or sulfurous

to the following points:

«  sulfur dioxide reacts with water
(1)

« toform an acid (1)
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Question

i Answer Notes Marks
(a) | Explanation including following points 3
grad

M1 (unsaturated because)
contains (carbon to carbon) double bond(s)

M2 (hydrocarbon because)
contains (the elements/atoms) carbon and hydrogen

M3 only

ALLOW contains C=C

REJECT moleculos

M3 DEP on carbon and
hydrogen
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() @)

0

from orange to colourless

calculation including following steps
M1 calculation of energy involved in bond breaking in reactants
M2 calculation of energy involved in bond making in products
M3 evaluation of difference

M4 correct answer and sign

Example calculation

1 2(612) + 1(348) + 6(412) + 2(193) OR 4430

M2 3(348) + 6(412) + 4(276) OR 4620

M3 (4620 - 4430 =) 190

M4 -190

ALLOW yallow for
orange or any
combination of
orange/yellow
IGHORE clear

ECF from M1 and M2

IGHORE signs in M1 and
M2

AcCEPT
2(612) = 2(193) OR 1610
for M1 and

2(348) + 4(276) OR 1800
for M2

IGHORE sign
ACCEPT (1800 - 1610 = )
190

M3 M4 ECF from M1 and
M2

If M1 > M2 answer for
M4 must be positive

If M1 < M2 answer for
M4 must be negative

~190 with or without
working scores 4
(+) 190 with or without
working scores 3

grad
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2CaHe + 702~ 2C + 4CO + 2C0z+ 6H20

Explanation including
M1 CO/carbon monoxide

M2 is poisonous/ toxic/ reduces capacity of blood to carry oxygen
OWTTE

OR
M1 COz/carbon dioxide

M2 is a groenhouso gas/contributes to global warming/
contributes to climate change OWTTE

M2 DEP M1 correct or
missing

ACCEPT prevents blood
from carrying oxygen
OWTTE

ALLOW correct
explanation in terms of
haemoglobin og
provents haemoglobin
from carrying oxygen /
forms
carboxyhaemoglobin
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(i)

Actvation Enersy

Energy

8C0, + 6H,0

M1 horizontal line balow level of reactants with 8CO; + 6 H,0

M2 profile curve rising from reactants level to form “hump” and
then falling down to products level

M3 activation energy correctly shown and labelled

M4 2H correctly shown and labllad

ALLOW double headed
arrow

REJECT arrow pointing
dovmwards

ALLOW double headed
arrow

REJECT arrow pointing
upwards

ALLOW -3446 for AH.
label

an endothermic
reaction profile can
scoro M2 M3 M4 ECF

Total for @ = 15
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Question

Answer Notes
number
@ s
(i) | Tandu
(i) | U
(®) A description that makes reference to the following

three points
M1 (add) bromine water

M2 no change / stays orange

M3 (bromine water) decolourised / changes (from
orange) to colourless

ACCEPT Br; (aq)
ALLOW no reaction

If initial colour of bromine
water is given in M2 or M3
it must be correct -ALLOW
any combination of
orango/yellow/brown - but
penalise once only

If bromine given for 1
then in M2 and M3 allow
any combination of
red/orange/brown/yellow

M2 and M3 dep on bromine
water/bromine in M1

If no reagent and correct
M2 and M3 - score 1

if incorrect reagont and
correct M2 and M3 score 0

IGNORE clear
REJECT discoloured

ALLOW M acidified
potassium manganate(Vll)
M2 no change/stays purple
M3 decolourised / goes
colourless
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Question
e Answer Notes Marks
(© ‘Any two of the following points
M1 (can be represented by a) general formuia
M2 each member differs from the next by a CHz
group OWTTE
M3 (each member has) same functional group
M4 (each member has) similar/same chemical ACCEPT reactin
properties / similar/same (chemical) reactions similar/same way
M5 trend in physical properties (between successive
members) ACCEPT named
physical property,
e.g. boiling point
REJECT similar/same 2

physical properties

(i)

Dut-T-ene

Either
H H H H

H—C—C=C—C—H

or

ALLOW 1-butene

ACCEPT cis or trans.
isomer

REJECT displayed
formuiae of cyclic
alkanes
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Question

e Answer Notes Marks
@© O « Divide percentages by refative atomic masses | 0 marks if division by
«  Divide results by smaliest value to obtain ratio | atomic numbers or
upside dovn
Example calculation calculation
M c H F
3636 606 5158
12 1 19
M2 303 606 303
303 303 303
OR 1 2 1
2
(i) «  divide relative molecular mass by empirical
formula mass
«  comect molecular formula
Example calculation
M1 66 OR 66 OR2
Z+2+ 19 3
M2 CaHiFr ACCEPT symbols in
any order
corect answer without
working scores 2
marks 2

2CH;F scores 1

Total 14
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Question
number

Answer

Notes

Marks

a

2CHs+ 4HCI +(1)0; — 2GH.Cl +2H,0

ACCEPT multiples and
fractions

breaking down by heating OWTTE

(it) contains a (carbon to carbon) double bond

M1 add bromine water/solution

M2 (bromine water/solution) is decolourised/
turns (from orange to) colourless

ACCEPT Bra(aq) as
long as the state
symbol is present

IGNORE clear
REJECT discoloured

Ifinitial colour of
bromine water given it
must be correct-
ALLOW any
combination of
orangelyellow/brown

M2 dep on M1 or near
miss

ALLOW
M1 add acidified
potassium
manganate(VIl)

M2 potassium
manganate(Vil) is
decolourised/turns
(from purple) to
colourless

REJECT any other
initial colour

poly(chloroethene) /polychloroethene

'ACCEPT polyvinyl
chloride

ALLOW PVC
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Question

Answer Notes Marks
number
(@ () | M1 (bitumen) (surfacing) roads/(surfacing) roofs ALLOW other suitable 2
uses Exp
M2 (gasoline) petrol / fuel for carsivehicles ALLOW other suitable
uses e.q. fuel for
cooking
(ii) | An explanation that links the following two points 2
Exp
M1 column is cooler near the top than atthe bottom | ACCEPT column cool

ORA

M2 gasoline has a lower bailing point than bitumen
(so's collected nearer the top) ORA

near the top and hot at
the bottom

ACCEPT temperature
decreases up the
column ORA

ACCEPT gasoline has a
low boiling point (sois
collected near the top)
and bitumen has a high
bailing point (so is
collected near the
bottom)
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(i)

M1 alumina/silica (catalyst)

M2 600 - 700 (C)

7Hie + CoHe + CaHe

M1 CaHs

M2 CiHs

ACCEPT ARO: / Si02
Jaluminium oxide
siicon dioxide
Jaluminosilicate(s)
Izeolite(s)

ACCEPT range or any
value within the range

ACCEPT correct
temperatures in other
units

ACCEPT answers in
either order

Exp

Exp

Total 8
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Question Answer Mark
number
(a)(i) Band £
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Question Answer Mark
number
(@) (i) (the only one that shows) All atoms and all bonds
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Question Answer Mark
number
(a)(iii) < DandF (1)

« they have the same molecular formula/the same number of
each type of atom (1)

« but different structures/atoms joined together in different
ways/different structural formulae (1)
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Question | Answer Mark
number
(a)(iv) 4
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Question Answer Mark
number
(b)(i) An explanation that makes reference to the following points:

« incomplete combustion/lack of oxygen (1)
« leads to the formation of carbon monoxide (1)
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Question Answer Mark
number
(b)(ii) It reduces the capacity of blood to transport oxygen
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Question | Answer Additional guidance Mark
number
(© An explanation that makes reference

to the following points:

« nitrogen in the air and oxygen
react (1)

« at high temperatures (1)

« which causes the formation of
nitrogen oxide(s) (1)

«  oxides then react with water
(vapour) in the atmosphere to
form nitric acid (1)

accept equation and
formulae such as
NO/NO,/NO,,

accept nitrous acid and
formulae
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Question

Answer Notes Marks.
Inumber
@ () |M1  (molecules / compounds containing) 2
hydrogen and carbon (atoms) grad
M2 only M2 dep on M1 or near
miss
1
(ii) | propane Clericall
(iii) | CaHs 1
Grad
() [ M1 add bromine water REJECT bromine or 2
bromide or bromide Exp
water
M2 decolourised ALLOW turns (from

orange / yellow to)
colourless

M2 dependent on M1
unless M1 is bromine,
bromide or bromide
water
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(®) @)

(i)

M1 structure is simple molecular / simple
covalent

M2 intermolecular forces (of attraction) are
weak

M3 and require little energy to overcome /
break

The intermolecular forces in R are stronger (than
the intermolecular forces in )

OR

reverse argument

ALLOW intermolecular
bonds, if clearly not
covalent bonds

ALLOW low / less
energy

Any reference to
breaking covalent bonds
do not award M2 and
M3.

ALLOW R has a higher
Mr / surface area than S
/ has more Cs and Hs

ALLOW R has stronger
bonds / more bonds
than S if breaking bonds
is mentioned in (b)(i)

clip|
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©) ()

(i)

(iii)

Any one from:

M1 heat lost to the atmosphere

M2 heat absorbed by the beaker /
calorimeter / thermometer

M3 some hydrocarbon evaporates
(rather than burning)

CeHis+50; > 3C+3C0+7H,0

M1 (carbon monoxide is) toxic / poisonous

M2 (because it) reduces the capacity of the
blood to transport oxygen

ALLOW multiples or
fractions

ALLOW correct
references to
haemoglobin

Grad|

Grad|
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(v) [M1 calculates temperature increase ALLOW ecf from M1 3
Exp
M2 substitution of values into Q=mcAT
M3 calculation of heat energy released
Example calculation
AT=37.5(°C)
Q=100x4.2x37.5
Q=157501 IGNORE sign of answer
IGNORE units, unless
answer is divided by
1000 to give 15.75 kJ
Correct answer with or
without working scores
3 marks.
Total for question 17





image29.jpeg
Answer

Add

nal guidance

Marks

An explanation that links together the following
two points:

M1 carbon monoxide / CO

M2 reduces the capacity of the blood/haemoglobin
o carry oxygen / is poisonous /is toxic

If both name and formula given, both must
be correct

IGNORE carbon oxide

ACCEPT combines with haemoglobin in
preference to oxygen

number
(@) (i) | M1 (a compound) containing hydrogen/H and ACCEPT molecule/substance for compouni| 2
carbon/C (atoms) (1)
REJECT element/mixture/atom for
compound in
M1only
M2only (1)
ACCEPT alternatives for only, eg just
M2 dep on mention of just Hand Cin M1
(i) | Cottenez ALLOW upper case N or x in place of n 1
(b)
fractional distillation ALLOW fractionation /fractionating 1
REJECT simple distillation
IGNORE distillation on its own
() 2
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[CRU}

An explanation that links together any two of the

following points:

M1 (petrol) vapour/gas/fumes (produced)

M2 diffuses (through the air)

M3 (petrol) willignite/catch fire/explode/ is
flammable

petrol is more volatile

ALLOW travels/moves/spreads for diffuses

ACCEPT petrol evaporates more easily/more
readily

ACCEPT petrol turns into a vapour/gas more
easily/ more readily

ALLOW petrol is more flammable/catches fire
more easily

ACCEPT reverse argument

Total





image31.jpeg
ai | M1 (compounds/molecules) with the same ACCEPT same number | 2
molecular formula and same type of
atoms.

REJECT elements for
compounds/molecules
once only

M2 but with different structural/displayed ACCEPT different
formula structures

ACCEPT atoms.
arranged differently

REJECT contradicting
statements, e.g. same
displayed formula but
different structures
scores 0 out of 2

M1 correct carbon skeleton

M2 all hydrogen atoms and all bonds shown

M2 dep on M1
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bi

(CsHiz + Bra) = GsHuBr + HBr

M1 correct formula of organic product

M2 HBr as a product and correctly balanced

substitution

deduct 1 mark if cases
or subscripts incorrect

ACCEPT multiple
substitutions of
bromine

CeHhioBra + Hz scores
M1
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Question

number Answer Note: Marks
(@) 4
propene ACCEPT propylene
CH,
CoHan ACCEPT N or other
lotters 0.g. x
HHH
[
H-C=C—C—H
1
H
1 mark for each correct answer
b) i) | (contains a carbon carbon) double bond ACCEPT multiple bond 1
) | 11 add bromine water REJECT bromine 2
REJECT bromide

M2 decolourises/changes to colourless

ALLOW turns colourless
IGNORE clear
M2 dop M1 or near miss
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e @)
i)
(i)

@ @)

(i)

CHy+ Cli  —  CHCL + HCL
D Substitution
Ais incorrect as it is not an addition reaction

B is incorrect as it is not a decomposition reaction
Cis incorrect as it is not a neutralisation reaction

Ultraviolet radiation/light

M1 (isomers have) the same molecular formula

M2 (but) different structural /displayed formulas

m Hw
H*C‘*C“*H

aa

M2 qm
H*C‘*C“*H

aH

ACCEPT multiples

ACCEPT UV/ultraviolat
rays

ALLOW difforent
structuros

ALLOW difforent
arrangoment of atoms

Total
14





image3.jpeg
Question Answer Mark
number
(a) ‘An explanation that makes reference to the following points:

« (all) contain carbon and hydrogen (1)
« only/but no other elements (1)
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Question Answer Mark
number
(b) (The only one that shows) all atoms and all bonds
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Question [ Answer Mark
number
(<) A C,DandF
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Question [ Answer Mark
number
(a)( (CaHs + 502 —) 3COz + 4H:0

1 mark for both product formulae correct (1)
« 1 mark for balancing (1)





