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Hi
gh
er
 

Ti
er
 
on
ly
 
qu

es
ti

on
s 

Qu
es
ti
on
 

Ma
rk

in
g 

de
ta

il
s 

M
a
r
k
s
 
av

ai
la

bl
e 

AO
1 

A
O
2
 

A
O
3
 

To
ta
l 

M
a
t
h
s
 

Pr
ac
 

3 
| 

(a)
 

aw
ar
d 

(1
) 

fo
r 

an
y 

of
 
fo

ll
ow

in
g 

e 
th
e 

lo
ng

er
 
th
e 

ch
ai

ns
, 

th
e 

hi
gh
er
 
th
e 

bo
il
in
g 

po
in

t 

e 
th
e 

mo
re
 
ca

rb
on

 
at
om
s,
 

th
e 

hi
gh
er
 

th
e 

bo
il

in
g 

po
in

t 

e 
th
e 

la
rg
er
 
th
e 

mo
le

cu
le

s,
 

th
e 

hi
gh

er
 
th
e 

bo
il

in
g 

po
in

t 

e 
th
e 

la
rg

er
 

M,
, 

th
e 

hi
gh

er
 

th
e 

bo
il

in
g 

po
in
t 

th
e 

hi
gh
er
 
th
e 

bo
il
in
g 

po
in
t,
 

th
e 

lo
we
r 

in 
th
e 

co
lu
mn
 

th
e 

fr
ac
ti
on
 

is 
co
ll
ec
te
d 

(1
) 

ac
ce
pt
 
co
nv
er
se
 
ar

gu
me

nt
 
th
ro
ug
ho
ut
 

e.
g.
 

th
e 

sh
or

te
r 

th
e 

ch
ai

ns
, 

th
e 

lo
we
r 

th
e 

bo
il

in
g 

po
in
t 

et
c.
 

if 
no
 
re

fe
re

nc
e 

to
 
bo

il
in

g 
po
in
t 

aw
ar
d 

(1
) 

fo
r 

8t
he
 
bi
gg
er
 

th
e 

mo
le
cu
le
, 

th
e 

lo
we

r 
d
o
w
n
 

th
e 

c
o
l
u
m
n
 

it 
co

ll
ec

ts
9 

(b)
 

| 
(i) 

C4
Hs
 

an
y 

tw
o 

of
 
fo

ll
ow

in
g 

e 
hi
gh
 
te

mp
er

at
ur

e 
/ 
he
at
 
st

ro
ng

ly
 

e 
ca
ta
ly
st
 

e 
ab

se
nc

e 
of
 

ai
r 

ig
no

re
 
an
y 

re
fe
re
nc
e 

to
 
pr

es
su
re

 
4 

ne
ut
ra
l 

an
sw
er
 

(iii
) 

an
y 

of
 
fo
ll
ow
in
g 

e 
sm
al

l(
er
) 

fr
ac

ti
on
s 

ar
e 

mo
re
 

us
ef
ul
 

/ 
us
ed
 

as
 
fu
el
s 

e 
mo
re
 
d
e
m
a
n
d
 

fo
r 

sm
al

l(
er
) 

fr
ac

ti
on

s 

e 
pr
od
uc
es
 
al
ke
ne

s 
/ 
un
sa
tu
ra
te
d 

mo
le
cu
le
s 

e 
co
ns
er
ve
s 

cr
ud
e 

oil
 
su
pp
li
es
 

e 
pr
od
uc
es
 
m
o
n
o
m
e
r
s
 

to
 
ma
ke
 

pl
as
ti
cs
 

© 
W
J
E
C
 
C
B
A
C
 

Lt
d.
 

14
 



M
a
r
k
s
 
av

ai
la

bl
e 

Qu
es

ti
on

 
Ma
rk
in
g 

de
ta

il
s 

AO
1 

| 
AO
2 

| 
AO
3 

| 
To

ta
l 

| 
Ma

th
s 

| 
Pr
ac
 

(c
) 

| 
(i)

 
s
a
m
e
 

mo
le

cu
la

r 
fo

rm
ul

a 
bu
t 

di
ff

er
en

t 
st
ru
ct
ur
al
 
fo

rm
ul

as
 

1 
1 

(ii
) 

aw
ar
d 

(1
) 

fo
r 

ea
ch
 

co
rr
ec
t 

is
om

er
 

(d
) 

1.
2g
of
hy
dr
og
en
 

(1
) 

Ta
e 

1.
2 

C
=
 

= 
/0
-6
 
an
d 

H 
= 
7
/
1
2
 

(1
) 

2 
2 

1:
2 

ra
ti

o 
/ 
al

ke
ne

s 
ha
ve
 

th
e 

ge
ne
ra
l 

fo
rm

ul
a 

C,
Hz

2,
 

/ 
al
ke
ne
s 

al
wa
ys
 
ha
ve
 
do
ub
le
 

th
e 

hy
dr
og
en
 

to
 
ca
rb
on
 

(1
) 

; 
3 

th
ir
d 

ma
rk

 
to
 
be
 
aw
ar
de
d 

on
ly
 

if 
th
e 

co
rr

ec
t 

ra
ti
o 

is 
fo
un
d 

Q
u
e
s
t
i
o
n
 

3 
to
ta
l 

7 
3 

1 
11
 

3 
0 
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M
a
r
k
s
 
av

ai
la

bl
e 

Qu
es

ti
on

 
Ma

rk
in

g 
de

ta
il

s 
AO
1 

| 
AO
2 

| 
AO
3 

| 
To

ta
l 

| 
Ma

th
s 

| 
Pr
ac
 

1 
1 

1 
a ( 

) 
Th

e 
oi

ls
 
co

nt
ai

n 
sa

tu
ra

te
d 

fa
ts
 
on
ly
 

Th
e 

oi
ls
 
co

nt
ai

n 
un

sa
tu

ra
te

d 
fa
ts
 
on
ly
 

Th
e 

oi
ls

 
co
nt
ai
n 

bo
th
 
sa

tu
ra

te
d 

an
d 

un
sa
tu
ra
te
d 

fa
ts
 

It
is
 

no
t 

po
ss
ib
le
 

to 
tel

l 
wh
et
he
r 

th
e 

oi
ls
 
co
nt
ai
ns
 
sa
tu
ra
te
d 

or
 
un
sa
tu
ra
te
d 

fa
ts
 
|
|
 

it 
re

ac
ts

 
wi
th
 
th
e 

un
sa
tu
ra
te
d 

fa
ts
 

(1
) 

(b
) 

b
r
o
m
i
n
e
 
a
t
o
m
s
 

at
ta
ch
 

to
 
th

e 
m
o
l
e
c
u
l
e
 

/ 
ca
rb
on
 

ch
ai

n 
/ 
ad

d 
ac
ro
ss
 

> 
9 

5 

th
e 

do
ub
le
 
bo
nd
 

/ 
an
 
ad

di
ti

on
 

re
ac
ti
on
 
ta

ke
s 

pl
ac

e 
(1

) 

ma
rk
in
g 

po
in
ts
 

ar
e 

no
t 

li
nk
ed
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Q
u
e
s
t
i
o
n
 

_ 
Ma
rk
in
g 

de
ta
il
s 

M
a
r
k
s
 
av

ai
la

bl
e 

A
O
1
 

A
O
2
 

A
O
3
 

To
ta
l 

M
a
t
h
s
 

Pr
ac
 

(c
) 

9:
9)
 

30
.1
 

ra
e 

10
0 

or
 
[
x
 

10
0 

(1
) 

co
nt
ai
ns
 
2
5
%
 

sa
tu

ra
te

d 
fa

t 
/ 7
5
%
 
un
sa
tu
ra
te
d 

fa
t 

(1
) 

th
er

ef
or

e 
th
e 

st
at

em
en

t 
is 

in
co

rr
ec

t 
(1
) 

th
ir
d 

ma
rk

in
g 

po
in
t 

is 
li
nk
ed
 

4 
ca
n 

on
ly
 

be
 
aw

ar
de

d 
if 

th
e 

co
rr

ec
t 

an
sw
er
 

is 
gi
ve
n 

al
te
rn
at
iv
e 

me
th

od
s 

po
ss
ib
le
 

e.
g.
 

10
% 

un
sa
tu
ra
ti
on
 
eq
ui
va
le
nt
 

to
 
ap

pr
ox

im
at

el
y 

Ac
m?
 

of
 
br

om
in

e 

wa
te
r 

(1
) 

30
cm
* 

of
 
br

om
in

e 
wa
te
r 

eq
ui

va
le

nt
 

to
 
7
5
%
 

un
sa
tu
ra
ti
on
 

(1
) 

(d)
 

(d
es
pi
te
 
ha
vi
ng
 
mo
re
 

th
an
 
15
% 

sa
tu

ra
te

d 
fa
t)
 

it 
sti

ll 
co
nt
ai
ns
 

th
e 

lo
we
st
 
pe
rc
en
ta
ge
 

of
 
sa

tu
ra

te
d 

fa
t 

/ h
as
 

th
e 

hi
gh

es
t 

pe
rc
en
ta
ge
 

of
 

un
sa
tu
ra
te
d 

fa
t 

(1
) 

aw
ar

d 
(1
) 

fo
r 

ei
th
er
 

of
 
fo

ll
ow

in
g 

e 
le
ss
 

li
ke
ly
 

to
 
ca

us
e 

he
ar

t 
di

se
as

e 

e 
mo

re
 

li
ke

ly
 

to
 
lo

we
r 

ch
ol

es
te

ro
l 

Q
u
e
s
t
i
o
n
 

6 
to

ta
l 
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C
o
m
m
o
n
 

questions 

M
a
r
k
s
 
available 

Question 
Marking 

details 
AO1 

AO2 
| 

AO3 
| 

Total 
| 
Maths 

| 
Prac 

6/1 
| 

(a) 
the 

larger 
the 

m
o
l
e
c
u
l
e
s
 / 

(as 
the 

size/fraction) 
gets 

bigger 

e 
the 

smokier 
the 

flame 
(1) 

e 
the 

more 
difficult 

it 
b
e
c
o
m
e
s
 

to 
burn 

(1) 
- 

- 

accept 
the 

converse 
argument 

correct 
identification 

of 
both 

properties, 
without 

reference 
to 

increasing 
size 

(1) 
: 

(6) | 
(i) 

Bese: 

Hata 
ep 

RSet 
R 

all 
5 

bars 
correctly 

plotted 
with 

+7 
small 

square 
tolerance 

(2) 
2 

2 
2 

3 
or 

4 
correct 

plots 
(1) 

accept 
charts 

where 
bars 

are 
touching 

4 
correct 

height 
of 

each 
bar 

to 
be 

credited 
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Marking 
details 

M
a
r
k
s
 
available 

Q
u
e
s
t
i
o
n
 

A
O
1
 

A
O
2
 

A
O
3
 

Total 
| 
Maths 

| 
Prac 

(ii) 
appropriate 

straight 
trend 

line 
drawn 

with 
ruler, 

spans 
across 

at 

least 
6 

bars 
(1) 

correct 
boiling 

point 
taken 

from 
the 

trend 
line 

(1) 

award 
no 

credit 
for 

a 
curved 

trend 
line 

(but 
allow 

E
C
F
 

for 
a 

correct 
2 

2 
2 

value 
read 

from 
an 

incorrect 
trend 

line) 

if 
no 

trend 
line 

drawn, 
award 

(1) 
for 

a 
value 

in 
the 

range 
85-105 

(c) 
| 

(i) 
sand 

/ foam 
/ 
COz/ 

fire 
blanket 

because 
it 
removes 

oxygen 
1 

1 

both 
method 

and 
explanation 

needed 

(ii) 
5CO2 

+ 
6H20 

correct 
products 

(1) 

correctly 
balanced 

(
1
)
 4 

only 
if correct 

products 
given 

2 
2 

1 

(iii) 
does 

not 
produce 

carbon 
dioxide 

/ 
sulfur 

dioxide 
/ 

only 
produces 

water 
(1) 

4 

does 
not 

contribute 
to 

global 
warming 

/ 
climate 

change 
/ 

acid 
rain 

(1) 
1 

2 
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M
a
r
k
s
 
available 

Question 
Marking 

details 
A
O
1
 

A
Q
2
 

A
O
3
 

Total 
| 
Maths 

| 
Prac 

(d) 
| 

(i) 
temperature 

(of 
water) 

before 
and 

after 
burning 

(1) 

mass 
of 

fuel 
and 

burner 
before 

and 
after 

burning 
(1) 

2 
2 

2 

initial 
= 

before 
= 

at 
start 

final 
= 

after 
= 

at 
end 

temperature 
rise 

and 
change 

in 
mass 

4 
neutral 

answers 

award 
(1) 

only 
for 

reference 
to 

measuring 
both 

temperature 

throughout 
and 

mass 
throughout 

award 
(1) 

for 
answers 

that 
refer 

to 
measuring 

both 
the 

temperature 

and 
mass 

either 
before 

or 
after 

burning 
only 

(ii) 
distance 

between 
burner 

and 
flame 

/ 
material 

or 
thickness 

or 
size 

of 
1 

1 
1 

beaker 
/ s

a
m
e
 

size 
w
i
c
k
 / s

a
m
e
 
beaker 

reference 
to 

mass 
of 

fuel 
and 

mass 
of 

water 
4 

neutral 

(iii) 
<
h
e
 

mel 

() 
 preores 

A) 
soars 

1 
1 

1 

a
l
 

A 
a
 

Enecoy 
|
 
(
 

Cc] 
ss 

OD 
=
 

Q
u
e
s
t
i
o
n
 

6/1 
total 

2 
v4 

6 
15 

6 
3 
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Q
u
e
s
t
i
o
n
 

M
a
r
k
s
 
available 

Marking 
details 

A
O
1
 

A
O
2
 

A
O
3
 

Total 
Maths 

Prac 

Indicative 
content: 

e 
definition 

of 
isomers 

4 
having 

the 
same 

molecular 
formula 

but 
different 

structural 
formulae 

e 
C4Hio 

represents 
isomerism 

in 
alkanes 

4 
dependent 

on 

chain 
length 

e 
C,4Hs 

represents 
isomerism 

in 
alkenes 

4 
dependent 

on 

position 
of 

double 
bond 

e 
isomers 

of 
C4Hio 

6 
6 

e 
naming 

butane 
and 

methylpropane 

e 
isomers 

of 
C4Hs 

e 
naming 

but-1-ene 
and 

but-2-ene 

5-6 
m
a
r
k
s
 

Correct 
definition 

of 
an 

isomer 
given; 

clearly 
explains 

isomerism 
in 

both 
alkanes 

and 
alkenes 

using 
the 

e
x
a
m
p
l
e
s
 

given; 
s
o
m
e
 

isomers 

n
a
m
e
d
 

T
h
e
r
e
 is 

a 
sustained 

line 
of reasoning 

w
h
i
c
h
 is 

coherent, 
relevant, 

substantiated 
and 

logically 
structured. 

The 
candidate 

uses 
appropriate 

scientific 
terminology 

and 
accurate 

spelling, 
punctuation 

and 
grammar. 

3-4 
m
a
r
k
s
 

Attempt 
at 

definition 
of 

an 
isomer 

given; 
explains 

isomerism 
in 

either 
an 

alkane 
or 

alkene 
using 

one 
of 

the 
e
x
a
m
p
l
e
s
 

given 

There 
is 

a 
line 

of reasoning 
which 

is partially 
coherent, 

largely 
relevant, 

supported 
by 

s
o
m
e
 
evidence 

and 
with 

s
o
m
e
 

structure. 
The 

candidate 
uses 

mainly 
appropriate 

scientific 
terminology 

and 
s
o
m
e
 
accurate 

spelling, 
punctuation 

and 
grammar. 

1-2 
m
a
r
k
s
 

Definition 
of 

an 
isomer 

given 
or 

an 
example 

of 
isomerism 

shown 

There 
is 

a 
basic 

line 
of reasoning 

which 
is 

not 
coherent, 

largely 
irrelevant, 

supported 
by 

limited 
evidence 

and 
with 

very 
little 

Seueire. 

The 
candidate 

uses 
limited 

scientific 
terminology 

and 
inaccuracies 

in 
spelling, 

punctuation 
and 

grammar. 

0 
m
a
r
k
s
 

No 
attempt 

m
a
d
e
 

or 
no 

response 
worthy 

of 
credit. 

Q
u
e
s
t
i
o
n
 

6 
total 

6 
0 

0 
6 

0 
0 
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C
o
m
m
o
n
 

q
u
e
s
t
i
o
n
s
 

Q
u
e
s
t
i
o
n
 

M
a
r
k
i
n
g
 

de
ta
il
s 

M
a
r
k
s
 
av
ai
la
bl
e 

AO
1 

A
O
2
 

A
O
3
 

. 
To

ta
l 

M
a
t
h
s
 

P
r
a
c
 

6/1
 

| 
(a)

 
| 

@ 
aw
ar
d 

(1
) 

fo
r 

ei
th
er
 

of
 
fo
ll
ow
in
g 

11
42
9 

11
46
6 

1 

(ii)
 

aw
ar
d 

(1
) 

fo
r 

ei
th
er
 

of
 
fo
ll
ow
in
g 

ab
le
 

to
 
ab
so
rb
 
ma
ny
 

ti
me
s 

th
ei
r 

ow
n 

ma
ss
 

(o
f 

wa
te
r)
 

ab
le
 

to
 
ab
so
rb
 
hu
nd
re
ds
 

of
 
ti
me
s 

th
ei
r 

ow
n 

ma
ss
 

(o
f 

wa
te
r)
 

ac
ce
pt
 
we
ig
ht
 

as
 
al
te
rn
at
iv
e 

to
 
m
a
s
s
 

ne
ut
ra
l 

an
sw
er
sa
bl
e 

to
 
ab
so
rb
 
11
42
9 

ti
me
s 

th
ei
r 

ow
n 

ma
ss
 

(o
f 

wa
te
r)
 

ab
le
 

to
 
ab
so
rb
 
mo
re
 

th
an
 

th
ei
r 

ow
n 

ma
ss
 

(o
f 

wa
te
r)
 

ab
le
 

to
 
ab
so
rb
 

lo
ts
 

of
 
wa
te
r 

(b)
 

| 
(i) 

aw
ar
d 

(2
) 

fo
r 

al
l 

po
in
ts
 

pl
ot
te
d 

co
rr
ec
tl
y 

4 
to
le
ra
nc
e 
+
 

sq
ua
re
 

aw
ar
d 

(1
) 

fo
r 

4 
or
 

5 
po
in
ts
 
pl
ot
te
d 

co
rr
ec
tl
y 

aw
ar
d 

(1
) 

fo
r 

ap
pr
op
ri
at
e 

cu
rv
e 

do
 

no
t 

ac
ce
pt
 

po
in
t 

to
 
po
in
t 

li
ne
 

(ii)
 

aw
ar
d 

(1
) 

fo
r 

an
y 

of
 
fo
ll
ow
in
g 

be
ad
 
ab
so
rb
s 

wa
te
r 

at
 
40
°C
 
mo
re
 

qu
ic
kl
y 

/ 
at
 
hi
gh
er
 

ra
te
 

be
ad
 
ab
so
rb
s 

mo
re
 
wa
te
r 

at
 
40
°C
 

be
ad
 
ab
so
rb
s 

wa
te
r 

at
 
10
°C
 
mo
re
 

sl
ow
ly
 

/ 
at
 
lo
we
r 

ra
te
 

be
ad
 
ab
so
rb
s 

le
ss
 
wa
te
r 

at
 
10
°C
 

aw
ar
d 

(1
) 

fo
r 

an
y 

of
 
fo
ll
ow
in
g 

be
ad
 
b
e
c
o
m
e
s
 

sa
tu
ra
te
d 

(a
ft
er
 

10
 
ho
ur
s)
 

in
 
wa
te
r 

at
 
40
°C
 

be
ad
 

st
op
s 

ab
so
rb
in
g 

wa
te
r 

at
 
40
°C
 

(a
ft
er
 

10
 
ho
ur
s)
 

be
ad
 

no
t 

ye
t 

sa
tu
ra
te
d 

(a
ft
er
 
10
/1
2 

ho
ur
s)
 

in 
wa
te
r-
at
 
10
°C
 

be
ad
 

sti
ll 

ab
so
rb
in
g 

wa
te
r 

at
 
10
°C
 

(a
ft
er
 
10
/1
2 

ho
ur
s)
 

Q
u
e
s
t
i
o
n
 

6/
1 

to
ta
l 
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Q
u
e
s
t
i
o
n
 

Ma
rk

in
g 

de
ta

il
s 

M
a
r
k
s
 
av

ai
la

bl
e 

A
O
1
 

A
O
2
 

A
O
3
 

| 
To
ta
l 

M
a
t
h
s
 

Pr
ac
 

5 
| 

(a)
 |

 
(i) 

aw
ar
d 

(1
) 

fo
r 

ea
ch
 

of
 
fo
ll

ow
in
g 

e 
up
 

to
 
Ci
e/
 
be
fo
re
 

C1
7 

4 
d
e
m
a
n
d
 

is 
gr

ea
te

r 
th
an
 

th
e 

su
pp
ly
 

(
O
W
T
T
E
)
 

e 
af
te
r 

Ci
g 

/ 
fr
om
 

C1
7 

on
wa
rd
s 

4 
su

pp
ly

 
is 

gr
ea

te
r 

th
an
 
d
e
m
a
n
d
 

(
O
W
T
T
E
)
 

ac
ce
pt
 
ap
pr
op
ri
at
e 

al
te
rn
at
iv
es
 

to
 
th
e 

n
u
m
b
e
r
 

of
 
ca
rb
on
 
at
om
s 

e.
g.
 
ch
ai
n 

le
ng

th
 

of
 
16
 

if 
no
 
ot
he
r 

cr
ed
it
 
aw
ar
d 

(1
) 

fo
r 

an
y 

of
 
fo
ll
ow
in
g 

(a
s 

th
e 

si
ze
 
in
cr
ea
se
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