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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
 

4 
| 

(a)
 

| 
(i) 

Ag
re

e 
b
e
c
a
u
s
e
 
we
 

ar
e 

no
t 

to
ld

 
/ 
do
 

no
t 

k
n
o
w
 

th
at
 
th

e 
c
a
r
b
o
n
a
t
e
 

is 
in
 

ex
ce
ss
 

(1
) 

th
er

e 
ma

y 
no
t 

be
 
en
ou

gh
 

to
 
ne

ut
ra

li
se

 
all

 
of

 
th

e 
ac

id
 

(1
) 

O
R
 

Di
sa
gr
ee
 

be
ca

us
e 

th
e 

ca
rb

on
at

e 
wi
ll
 
be
 

in 
ex

ce
ss

 
(1

) 

so
 

all
 

of
 
th
e 

ac
id
 

wi
ll
 

all
 
be
 
us
ed
 

up
 

/ 
ne
ut
ra
li
se
d 

(1
) 

no
 
cr

ed
it

 
if 

no
 
ch

oi
ce

 
is 

m
a
d
e
 

an
d 

th
e 

a
n
s
w
e
r
 
do
es
 

no
t 

m
e
n
t
i
o
n
 

ag
re

ei
ng

 
or
 
di

sa
gr

ee
in

g 

(ii)
 

K2
CO
3 

+ 
2H
CI
 

4 
2K
CI
 

+ 
CO
z 

+ 
H2
0 

re
ac
ta
nt
s 

(1
) 

pr
od
uc
ts
 

(1
) 

ba
la
nc
in
g 

(1
) 

ba
la

nc
in

g 
ma
rk
 

ca
n 

on
ly
 

be
 
aw

ar
de

d 
if 

bo
th
 

th
e 

re
ac

ta
nt

s 
an
d 

pr
od

uc
ts

 
ar
e 

co
rr
ec
t 
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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
 

(b
) 

| 
(i)

 
wi
ll
 
ov

er
sh

oo
t 

/ 
go
 
pa
st
 
th
e 

po
in
t 

of
 
ne
ut
ra
li
sa
ti
on
 

/ 
en

dp
oi

nt
 

1 
1 

1 

8t
oo
 
m
u
c
h
 

ac
id

' 
is 

a 
ne
ut
ra
l 

a
n
s
w
e
r
 

(il)
 

H* 
+ 
OH
 

= 
H,

0 
(1)

 

ch
ar

ge
s 

on
 

io
ns
 
mu
st
 

be
 
pr

es
en

t 

H*
 
c
o
m
e
s
 

fr
om
 

th
e 

(s
ul

fu
ri

c)
 

ac
id
 
an
d 

OH
= 

c
o
m
e
s
 

fr
om
 

th
e 

(p
ot
as
si
um
) 

hy
dr

ox
id

e 
/ 
al
ka
li
 

(1
) 

2 
2 

8o
ne
 
c
o
m
e
s
 

fr
om
 

th
e 

ac
id
 
an
d 

th
e 

ot
he
r 

fr
om
 

th
e 

al
ka
li
9 

an
d 

8t
he

y 
c
o
m
e
 
fr
om
 

th
e 

ac
id
 
an
d 

al
ka
li
9 

ar
e 

ne
ut

ra
l 

an
sw
er
s 

(iii
) 

E
n
e
r
g
y
 

Re
ac

ti
on

 
pa

th
wa

y 
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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 

AO
1 

A
O
2
 

A
O
3
 

To
ta

l 
M
a
t
h
s
 

Pr
ac
 

(c)
 

| 
(i) 

bo
th
 

wi
ll
 
gi
ve
 

a 
li
la
c 

fl
am
e 

/ 
s
a
m
e
 

co
lo
ur
 
fl
am
e 

(b
ec
au
se
 

bo
th
 

co
nt

ai
n 

th
e 

po
ta
ss
iu
m 

io
ns
 / 

K*
 

/ 
po
ta
ss
iu
m)
 

(ii
) 

ad
d 

si
lv
er
 
ni

tr
at

e 
so
lu
ti
on
 

/ A
g
N
O
3
(
a
q
)
 

(1
) 

po
ta
ss
iu
m 

ch
lo
ri
de
 
gi
ve
s 

a 
(w
hi
te
) 

pr
ec
ip
it
at
e 

wh
er
ea
s 

po
ta
ss
iu
m 

su
lf
at
e 

gi
ve
s 

no
 
pr
ec
ip
it
at
e 

/ 
on
ly
 

th
e 

ch
lo
ri
de
 
gi
ve
s 

a 
(w
hi
te
) 

pr
ec
ip
it
at
e 

(1
) 

O
R
 

ad
d 

ba
ri
um
 

ch
lo
ri
de
 
so
lu
ti
on
 

/ 
Ba
Cl
a(
aq
) 

(1
) 

po
ta
ss
iu
m 

su
lf

at
e 

gi
ve
s 

a 
(w
hi
te
) 

pr
ec
ip
it
at
e 

wh
er
ea
s 

po
ta
ss
iu
m 

ch
lo
ri
de
 
gi
ve
s 

no
 
pr

ec
ip

it
at

e 
/ 
on
ly
 

th
e 

su
lf
at
e 

gi
ve
s 

a 
(w
hi
te
) 

pr
ec
ip
it
at
e 

(1
) 

Q
u
e
s
t
i
o
n
 

4 
to
ta
l 
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Q
u
e
s
t
i
o
n
 

Marking 
details 

M
a
r
k
s
 
available 

A
O
1
 

A
O
2
 

A
O
3
 

Total 
M
a
t
h
s
 

Prac 

(a) 
0.05 

mol 
(2) 

award 
(1) 

for 
4
 

or 
0.049 

if incorrect 
answer 

(6) 
| 

(i) 
to 

find 
out 

the 
approximate 

volume 
(of 

acid) 
needed 

/ to 
get 

a 

rough 
result 

so 
as 

to 
save 

time 
when 

carrying 
out 

accurate 

titration 

s
o
d
i
u
m
 
c
a
r
b
o
n
a
t
e
 
b
e
c
a
u
s
e
 

less 
v
o
l
u
m
e
 

of 
it 
n
e
e
d
e
d
 

both 
n
e
e
d
e
d
 

repeat 
(the 

titration) 
without 

the 
indicator 

(1) 

25 
c
m
 

of 
N
a
z
C
O
3
 

(1) 

27.65 
cm? 

of 
H2SO4 

(1) 

[award 
(1) 

for 
same 

volume 
of 

sodium 
carbonate 

and 
m
e
a
n
 

volume 
of 

sulfuric 
acid] 

evaporate 
the 

water 
/ leave 

to 
evaporate / 

allow 
to 

crystallise 
(1) 

(c) 
| 

(i) 
1 

mark 

eA 
C
u
S
O
s
 

+ 
2
N
a
Q
H
 

> 
Cu(OQH)2 

+ 
N
a
z
S
O
s
 

|
 

4 
mark 

1 
mark 

correct 
reactants 

(1) 

correct 
products 

(1) 

correct 
balancing 

(1) 
4 

only 
if 
reactants 

and 
products 

correct 

ignore 
state 

symbols 

© 
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Q
u
e
s
t
i
o
n
 

Marking 
details 

M
a
r
k
s
 
available 

AO1 
A
O
2
 

A
O
3
 

Total 
M
a
t
h
s
 

Prac 

(ii) 
sulfate 

4 
add 

barium 
chloride 

(solution) 
and 

white 
precipitate 

(1) 

sodium 
4 

flame 
test 

and 
yellow/orange 

flame 
(1) 

a
s
s
u
m
e
 

ions 
are 

implied 
if correct 

tests 
and 

observations 
given 

(d) 
M
g
?
 

+ 
C
O
;
 

> 
M
g
C
O
3
 

L
d
 

L_| 
1 
mark 

1 mark 

correct 
reactants 

(1) 

correct 
products 

(1) 

ignore 
state 

symbols 
and 

attempt 
at 

balancing 

Q
u
e
s
t
i
o
n
 

4 
total 

15 
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W
J
E
C
 
C
B
A
C
 

Ltd. 

16 



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
 

7/
2 

| 
(a)

 
| 

A 
m
a
g
n
e
s
i
u
m
 

/ 
Mg
 

(1
) 

B 
ca
rb
on
 

di
ox
id
e 

/ 
CO
2 

(1
) 

(ii)
 

Cc 
Cu
Cl
2 

(1)
 

D 
H2
O 

(1)
 

ne
ut
ra
l 

an
sw
er
s 

4 
na
me
s 

of
 
c
o
m
p
o
u
n
d
s
 

© 
an
d 

D 

2H
CI
 

+ 
Na
zC
Os
 

4 
2N
aC
l 

+ 
H2
0 

+ 
CO
z 

aw
ar
d 

(1
) 

fo
r 

co
rr
ec
t 

fo
rm
ul
a 

aw
ar
d 

(1
) 

fo
r 

ba
la
nc
in
g 

ma
rk
 
in
de
pe
nd
en
tl
y 

4 
ba
la
nc
in
g 

ma
rk
 

ca
n 

be
 
a
w
a
r
d
e
d
 

ev
en
 

if 
th
e 

fo
rm
ul
a 

is 
in
co
rr
ec
t 

wh
it
e 

pr
ec
ip
it
at
e 

/ 
so
li
d 

(f
or
ms
) 

(ii)
 

Ag
8(
aq
) 

+ 
CI
(a
q)
 
4
»
 

Ag
Cl
{a
q)
 

|| 

Ag
(a
q)
 

+ 
Ci
*(
aq
) 
4
 

> 
Ag
Cl
{a
q)
 

Ag
8(
aq
) 

+ 
Cl
(a
q)
 
4
+
 

Ag
C\
{s
) 

SIL 

Ag
'(
s)
 

+ 
Ci
s)
 

4
4
*
 

Ag
Cl
{s
) 

Ag
(a
q)
 

+ 
Cl
i*
ta
q)
 
4
»
 

Ag
Cl
{s
) 

Q
u
e
s
t
i
o
n
 

7/
2 

to
ta
l 

© 
W
J
E
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A
C
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M
a
r
k
s
 
available 

(due 
to 

addition 
of 

cooler 
solution 

/ 
returning 

to 
room 

temperature) 

pH 
d
e
c
r
e
a
s
e
s
 
from 

pH 
6-1 

/ 
below 

7 

A
O
2
 Alkali 

is 
neutralised 

as 
first 

25 
cm? 

of 
acid 

is 
added 

25 
cm9 

is 
point 

of 
complete 

neutralisation 

25-50 
cm? 

acid 
is 

in 
excess 

5-6 
m
a
r
k
s
 

G
o
o
d
 
understanding 

of 
the 

link 
b
e
t
w
e
e
n
 
t
e
m
p
e
r
a
t
u
r
e
 
and 

neutralisation; 
v
o
l
u
m
e
s
 
from 

the 
graph 

used 
to 

support 
the 

explanation 

There 
is 

a 
sustained 

line 
of 

reasoning 
which 

is 
coherent, 

relevant, 
substantiated 

and 
logically 

structured. 
The 

candidate 
uses 

Question 
Marking 

details 
A
O
1
 

A
O
2
 

A
O
3
 

Total 
| 
M
a
t
h
s
 

| 
Prac 

7 
| 

(a) 
Indicative 

content 

AO1 

e 
T
e
m
p
e
r
a
t
u
r
e
 

increases 
as 

acid 
is 

added 
up 

to 
25 

cm? 

e 
pH 

decreases 
from 

pH 
14-8 

e 
As 

more 
alkali 

is 
neutralised 

e 
M
a
x
i
m
u
m
 
temperature 

at 
point 

w
h
e
n
 

all 
alkali 

is 
just 

neutralised 
/ 
pH 

is 

7 
e 

Additional 
acid 

results 
in 

no 
further 

reaction 
but 

t
e
m
p
e
r
a
t
u
r
e
 
d
e
c
r
e
a
s
e
s
 

3 
3 

6 
6 

appropriate 
scientific 

terminology 
and 

accurate 
spelling, 

punctuation 
and 

g
r
a
m
m
a
r
.
 

3-4 
m
a
r
k
s
 

Full 
description 

of 
the 

temperature 
change; 

some 
understanding 

of 
the 

link 
between 

temperature 
and 

neutralisation 

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 
g
r
a
m
m
a
r
.
 

1-2 
m
a
r
k
s
 

Basic 
description 

of 
the 

t
e
m
p
e
r
a
t
u
r
e
 
c
h
a
n
g
e
 
s
h
o
w
n
 

on 
the 

graph 

There 
is 

a 
basic 

line 
of 

reasoning 
which 

is 
not 

coherent, 
largely 

irrelevant, 
supported 

by 
limited 

evidence 
and 

with 
very 

little 

structure. 
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 

r
e
s
p
o
n
s
e
 
worthy 

of 
credit. 

© 
W
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C
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Q
u
e
s
t
i
o
n
 

Marking 
details 

M
a
r
k
s
 
available 

A
O
1
 

A
O
2
 

A
O
3
 

Total 
M
a
t
h
s
 

P
r
a
c
 

(b) 
H* 

+ 
OH- 

> 
H20 

ignore 
any 

state 
symbols 

and 
attempt 

to 
balance 

1 

Q
u
e
s
t
i
o
n
 

7 
total 

© 
W
J
E
C
 
C
B
A
C
 

Ltd. 

20 



Q
u
e
s
t
i
o
n
 

Marking 
details 

M
a
r
k
s
 
available 

A
O
1
 

A
O
2
 

A
O
3
 

Total 
M
a
t
h
s
 

Prac 

5 
| 

(a) 
(i) 

award 
(1) 

each 
for 

A 
and 

B 

A 
copper(II) 

nitrate 
/ copper 

nitrate 
/ 
Cu(NOs)2 

B 
carbon 

dioxide 
/ 
CO2 

award 
(1) 

for 
both 

C 
and 

D 

Cc 
zinc 

nitrate 
/ Zn(NO3)2 

D 
copper 

Mg 
+ 

2
H
N
O
3
 

4> 
Mg(NOs)2 

+ 
Hz 

award 
(1) 

each 
for 

formulae 
of 

products 

award 
(1) 

for 
balancing 

only 
if all 

formulae 
are 

correct 

(iii) 
displacement 

(b) 
H* 

+ 
Cr 

4
~
+
»
 

HCl 

Batt 
+ 

SO,2 
44» 

BaSO, 
A 

Bat* 
+ 

S% 
+ 

40% 
4
4
»
 

BaSO, 

2H* 
+ 

2Ci 
4
~
»
 

2HCl 

Ba? 
+ 

SO,?* 
44» 

BaSO, 
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Q
u
e
s
t
i
o
n
 

Marking 
details 

M
a
r
k
s
 
available 

A
O
1
 

A
O
2
 

A
O
3
 

Total 
M
a
t
h
s
 

Prac 

(ii) 
flame 

test 
4 

(apple) 
green 

(flame) 
1 

silver 
nitrate 

(solution) 
4 

white 
precipitate 

Q
u
e
s
t
i
o
n
 

5 
total 

10 

© 
W
J
E
C
 
C
B
A
C
 

Ltd. 
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