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F
o
u
n
d
a
t
i
o
n
 

Ti
er
 
on
ly
 
qu

es
ti

on
s 

Qu
es
ti
on
 

M
a
r
k
s
 
av

ai
la

bl
e 

Ma
rk
in
g 

de
ta

il
s 

AO
1 

| 
AO
2 

| 
AO
3 

| 
To
ta
l 

M
a
t
h
s
 

Pr
ac
 

1 
| 

(a)
 

| 
(i) 

co
ke
 

li
me
st
on
e 

ir
on
 

or
e 

an
y 

or
de
r 

all
 
co
rr

ec
t 

fo
r 

(2
) 

an
y 

on
e 

co
rr

ec
t 

fo
r 

(1
) 

B 
sl
ag
 

C 
ir

on
 

bo
th
 
ne

ed
ed

 
fo
r 

(1
) 

3 
3 

ox
yg
en
 

1 
1 

F 
D 

E 

aw
ar

d 
(2
) 

fo
r 

all
 
th

re
e 

in 
co
rr
ec
t 

or
de

r 
2 

2 

aw
ar

d 
(1
) 

fo
r 

an
y 

on
e 

in 
th
e 

co
rr
ec
t 

bo
x 
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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) 

el
ec
tr
ol
ys
is
 

(1
) 

el
ec

tr
od

es
 

(1
) 

(ii)
 

Cu
?"

 
io

n 
to

 
ca
th
od
e 

A
N
D
 

CT
I 

io
n 

to 
an
od
e 

{ 
gr
ap
hi
te
 
an
od
e 

(+)
 

: 
gr
ap
hi
te
 
ca

th
od

e 
(-)

 

4
#
J
 

bl
ue
 
co

pp
er

(I
!)

 
ch

lo
ri

de
 
so

lu
ti

on
 

ig
no

re
 
ar
ro
ws
 

on
 

all
 
io
ns
 
ot

he
r 

th
an
 
th
os
e 

ci
rc
le
d 

(iii
) 

| 
1 

el
ec

tr
on

 
v
 

th
e 

so
lu
ti
on
 

tu
rn
s 

pa
le

r 
ov
 

ch
lo
ri
ne
 
v
 

Qu
es
ti
on
 

1 
to
ta
l 

12
 

© 
W
J
E
C
 
C
B
A
C
 

Lt
d.

 



Q
u
e
s
t
i
o
n
 

Marking 
details 

M
a
r
k
s
 
available 

AO1 
AOQ2 

A
O
3
 

Total 
M
a
t
h
s
 

Prac 

8/2 
| 

(a) 
| 

(i 
either 

of 
following 

e 
(reaction) 

temperature 
above 

melting 
point 

of 
iron 

e 
melting 

point 
of 

iron 
below 

reaction 
temperature 

/ 2500°C 

(ii) 
Al,O3_ 

(1) 

2Fe 
(1) 

product 
must 

be 
correct 

for 
balancing 

mark 
to 

be 
awarded 

(iii) 
aluminium 

is 
oxidised 

because 
it gains 

oxygen 

do 
not 

accept 
aluminium 

oxide 
is 

oxidised 

accept 
8aluminium 

is 
oxidised 

because 
it 

loses 
electrons9 

m
a
g
n
e
s
i
u
m
 

a
l
u
m
i
n
i
u
m
 

iron 
m
u
s
t
 

be 
in 

correct 
order 
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Question 
Marking 

details 
M
a
r
k
s
 
available 

AO1 
A
O
2
 

A
O
3
 

Total 
M
a
t
h
s
 

Prac 

(b) 
| 

(i) 
What 

are 
the 

positions 
of 

the 
four 

metals 
in 

the 
reactivity 

series? 
v
 

1 
1 

(ii) 
D 

(iii) 
any 

of 
following 

for 
(1) 

copper 
in 

copper(II) 
sulfate 

tin 
in 

tin(II) 
sulfate 

iron 
in 

iron(II) 
sulfate 

zinc 
in 

zinc 
sulfate 

metal 
in 

its 
o
w
n
 

sulfate 
solution 

metals 
in 

their 
own 

sulfate 
solutions 

metals 
do 

not 
displace 

themselves 
from 

solution 
/ 
metals 

do 

not 
react 

with 
their 

own 
sulfate 

(1) 

(c) 
| 

(i) 
any 

of 
following 

silvery/grey 
solid 

formed 

(brown) 
copper 

turns 
silvery/grey 

(colourless) 
solution 

turns 
blue 

neutral 
answer 

4 
'metal 

changes 
colour9 

or 
'solution 

changes 

colour9 

(ii) 
Cu 

+ 
2AgNO3; 

4 
Cu(NOs)2 

+ 
2Ag 

products 
(1) 

balancing 
(1) 

reactants 
and 

products 
must 

be 
correct 

for 
balancing 

mark 
to 

be 
awarded 

Q
u
e
s
t
i
o
n
 

8/2 
total 

12 
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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
 

2 
| 

(a)
 

cr
yo
li
te
 

(1
) 

(m
ol
te
n)
 
al
um
in
iu
m 

(1
) 

po
si
ti
ve
 

(1
) 

ba
ux
it
e 

(1
) 

el
ec
tr
ic
al
 

(1
) 

(b)
 

2
A
l
L
0
3
 

4
 

4A
l 

+ 
3
0
2
 

(c)
 

78
 

(2)
 

19
5 

if 
an
sw
er
 

in
co
rr
ec
t 

aw
ar

d 
(1
) 

fo
r 
=
 

(d)
 

Th
e 

en
er

gy
 
us
ed
 

to 
ex
tr
ac
t 

me
ta
ls
 

is 
gr

ea
te

r 
th
an
 

th
at
 
us
ed
 

in 
re

cy
cl

in
g 

th
em
 

Th
e 

di
ff
er
en
ce
 
be
tw
ee
n 

th
e 

en
er
gy
 
us
ed
 

to
 
ex
tr
ac
t 

an
d 

th
e 

en
er
gy
 
us
ed
 

to
 

re
cy
cl
e 

is 
th
e 

gr
ea
te
st
 

Th
e 

en
er
gy
 
us
ed
 

in 
re
cy
cl
in
g 

is 
le

ss
 
th

an
 

fo
r 

co
pp
er

 
bu
t 

gr
ea
te
r 

th
an

 
fo
r 

st
ee
l 

Q
u
e
s
t
i
o
n
 

2 
to
ta
l 
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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
 

(a)
 

| 
(i) 

aw
ar

d 
(1
) 

fo
r 

tw
o 

sh
ar

ed
 

pa
ir

s 
of
 
el

ec
tr

on
s 

aw
ar
d 

(1
) 

fo
r 

co
mp
le
te
 

oc
te
t 

in 
ox
yg
en
 

(ii
) 

po
or
 
co

nd
uc

to
r 

of
 
el
ec
tr
ic
it
y 

co
lo

ur
le

ss
 

go
od

 
co

nd
uc

to
r 

of
 
he

at
 

lo
w 

me
lt
in
g 

po
in
t 

an
d 

bo
il

in
g 

po
in
t 

n
f
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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
 

P
r
a
c
 

(6)
 

| 
(i) 

all
 
po

in
ts

 
pl

ot
te

d 
co

rr
ec

tl
y 

(1
) 

to
le
ra
nc
e 

+ 
% 

sm
al

l 
sq

ua
re

 

st
ra

ig
ht

 
li
ne
 
pa

ss
in

g 
th
ro
ug
h 

all
 
po

in
ts

 
(1
) 

do
 

no
t 

pe
na

li
se

 
mi
ss
in
g 

la
be
l 

st
ra
ig
ht
 

li
ne
 
pa
ss
in
g 

th
ro

ug
h 

(0
,0
) 

an
d 

(1
0,
25
) 

do
 

no
t 

pe
na
li
se
 
mi
ss
in
g 

la
be
l 

vo
lu

me
 

of
 
hy

dr
og

en
 

is 
do
ub
le
 

/ 
tw
ic
e 

th
e 

vo
lu
me
 

of
 
ox

yg
en

 
(2
) 

aw
ar

d 
(1
) 

fo
r 

ei
th
er
 

of
 
fo

ll
ow

in
g 

e 
as
 

th
e 

vo
lu
me
 

of
 
ox
yg
en
 
in
cr
ea
se
s 

th
e 

vo
lu
me
 

of
 
hy

dr
og

en
 

in
cr
ea
se
s 

e 
re

ad
in

g 
fr
om
 
gr

ap
h 

gi
ve
n 

e.
g.
 
50

cm
? 

of
 
hy

dr
og

en
 
fo
rm
ed
 

wi
th

 
25
cm
? 

of
 
ox

yg
en

 

(ii 
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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) 

pl
as
ti
cs
 

ar
e 

(e
le
ct
ri
ca
l)
 
in

su
la

to
rs

 
/ 
do
 

no
t 

co
nd

uc
t 

(e
le
ct
ri
ci
ty
) 

1 
1 

(ii)
 

it 
is 

ne
ga

ti
ve

ly
 
ch
ar
ge
d 

/ 
it 

is 
th
e 

ca
th

od
e 

(1
) 

ac
ce
pt
 
ne

ga
ti

ve
 

op
po
si
te
 
ch

ar
ge

s 
at
tr
ac
t 

/ 
po
si
ti
ve
 

io
ns
 

ar
e 

at
tr

ac
te

d 
to
 
ne

ga
ti

ve
 

el
ec
tr
od
e 

(1
) 

ne
ut
ra
l 

a
n
s
w
e
r
 

- 
it 

is 
at

tr
ac

te
d 

(iii
) 

2A
g*
 

+ 
2e

° 
4
>
 

Ag
 

Ag
i 

+ 
@ 

4
~
 

Ag
 

x
f
 

Ag
? 

-4 
@&

 
4
~
 

Ag
 

Ag
t 

+ 
2e
 

4
~
 

Ag
 

Qu
es
ti
on
 

4 
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 

AO
1 

A
O
2
 

| 
A
O
3
 

| 
To
ta
l 

M
a
t
h
s
 

Pr
ac

 

4 
| 

(a)
 

| 
(i) 

P
b
B
r
o
 

1 
1 

(ii
) 

liq
uid

 

ne
ut
ra
l 

a
n
s
w
e
r
 

- 
m
o
l
t
e
n
 

(iii
) 

br
om

in
e 

/ 
Br
2 

ac
ce

pt
 

Br
 

ig
no
re
 
an
y 

re
fe

re
nc

e 
to
 
mo
lt
en
 

do
 

no
t 

ac
ce

pt
 
br
om
id
e 

/ 
Br
 

co
ke
 

(1
) 

ox
yg

en
 

(1
) 

li
me

st
on

e 
(1
) 

(ii
) 

B 
ac
ce
pt
 
2F
e 

+ 
3C
Oz
2 
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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) 

mi
ld

 
st

ee
l 

1 

br
it
tl
en
es
s 

in
cr

ea
se

s 

aw
ar

d 
(1
) 

fo
r 

an
y 

of
 
fo

ll
ow

in
g 

ma
ll
ea
bl
e 

ea
si

ly
 
sh

ap
ed

 
ea
sy
 

to
 
be
nd
 

do
 

no
t 

ac
ce

pt
 

du
ct

il
e 

/ 
so
ft
 

/ 
st

ro
ng

 
/ 
ha
rd
 

(iv
) 

A 
(1)

 

aw
ar

d 
(1
) 

fo
r 

ei
th

er
 

of
 
fo

ll
ow

in
g 

e 
co
nt
ai
ns
 
tw

o 
di

ff
er

en
t 

ty
pe

s 
of
 
at

om
s 

/ 
co

nt
ai

ns
 
tw
o 

el
em

en
ts

 
/ 

co
nt
ai
ns
 

ir
on
 
an

d 
ca
rb
on
 

(a
to

ms
) 

e 
Bo
nl
y 

ha
s 

on
e 

ty
pe
 

of
 
at
om
s 

an
d 

C 
ha
s 

th
re
e 

ty
pe
s 

of
 
at
om
s 

ne
ut
ra
l 

a
n
s
w
e
r
s
 

co
nt
ai
ns
 
tw

o 
a
t
o
m
s
 

/ 
co
nt
ai
ns
 

di
ff

er
en
t 

a
t
o
m
s
 

Q
u
e
s
t
i
o
n
 

4 
to

ta
l 
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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
 

10
/3
 

| 
(a)

 
| 

(i) 
el
ec
tr
ol
ys
is
 

1 

C
a
r
b
o
n
 

is 
re

du
ce

d 

Ti
n 

is 
ox
id
is
ed
 

Ti
n 

ox
id
e 

is 
re

du
ce
d 

C
a
r
b
o
n
 

di
ox
id
e 

is 
ox

id
is

ed
 

(iii
) 

aw
ar

d 
(1
) 

fo
r 

re
ac

ta
nt

 
aw
ar
d 

(1
) 

fo
r 

pr
od

uc
t 

aw
ar

d 
(1
) 

fo
r 

ba
la

nc
in

g 
- 
ca
n 

on
ly
 

be
 
aw

ar
de

d 
if 

re
ac

ta
nt

 
is 

co
rr

ec
t 

Cu
 

am<zcoO aw
ar
d 

(2
) 

fo
r 

co
rr

ec
t 

or
de
r 

aw
ar
d 

(1
) 

fo
r 

an
y 

tw
o 

in 
co

rr
ec

t 
po
si
ti
on
 

Q
u
e
s
t
i
o
n
 

10
/3
 

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
 

4 
(a)

 
| 

(i) 
c
o
m
p
o
u
n
d
 

(1
) 

lo
we

r 
(1
) 

el
ec
tr
ic
al
 

(1
) 

li
qu
id
 

(1
) 

Al
2O
3 

ca
rb
on
 

is 
m
o
r
e
 

re
ac
ti
ve
 
th

an
 
a
l
u
m
i
n
i
u
m
 

ir
on

 
is 

m
o
r
e
 

re
ac
ti
ve
 
th
an
 
a
l
u
m
i
n
i
u
m
 

a
l
u
m
i
n
i
u
m
 

is 
m
o
r
e
 

re
ac
ti
ve
 
th
an
 
ca

rb
on

 

In
di

ca
ti

ve
 
c
o
n
t
e
n
t
 

el
ec

tr
ic

al
 
wi

ri
ng

 

e 
du
ct
il
e 

4 
ca

n 
be

 
d
r
a
w
n
 

in
to

 
wi
re
s 

e 
go
od
 

el
ec

tr
ic

al
 
c
o
n
d
u
c
t
o
r
 4 

cu
rr

en
t 

ca
n 

pa
ss
 
th

ro
ug

h 
it 

s
a
u
c
e
p
a
n
s
 

e 
go
od
 
th

er
ma

l 
co
nd
uc
to
r 

4 
he
at
 
ca
n 

pa
ss
 
th

ro
ug

h 
it 

hi
gh
 
me
lt
in
g 

po
in

t 
4 

ca
n 

be
 
he
at
ed
 

to
 
hi
gh
 
te

mp
er

at
ur

es
 

co
rr
os
io
n 

re
si

st
an

t 
4 

wi
ll
 

no
t 

co
rr

od
e 

no
n-
to
xi
c 

4 
sa
fe
 

to
 
us
e 

fo
r 

fo
od
 

ma
ll
ea
bl
e 

4 
ca
n 

be
 
h
a
m
m
e
r
e
d
 

in
to
 
sh

ap
e 

/ 
sh
ap
ed
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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 

A
O
1
 

A
O
2
 

A
O
3
 

To
ta

l 
M
a
t
h
s
 

Pr
ac
 

wa
te
r 

pi
pe

s 

e 
ma

ll
ea

bl
e 

4 
ca

n 
be

 
h
a
m
m
e
r
e
d
 

in
to
 
s
h
a
p
e
 

/ 
s
h
a
p
e
d
 

e 
co
rr
os
io
n 

re
si
st
an
t 

4 
wi
ll
 
no
t 

co
rr
od
e 

e 
no

n-
to

xi
c 

4 
sa
fe
 

fo
r 

(d
ri
nk
in
g)
 
wa
te
r 

re
fe

re
nc

es
 

to
 
st

re
ng

th
, 

du
ra
bi
li
ty
, 

lo
w/
hi
gh
 
de

ns
it

y 
ar
e 

no
t 

di
re
ct
ly
 
re

le
va

nt
 

to
 
th
es
e 

us
es
 

5-
6 

m
a
r
k
s
 

De
sc
ri
pt
io

n 
of

 
tw
o 

re
le

va
nt

 
pr
op
er
ti
es
 

li
nk

ed
 

to
 

al
l 

th
re

e 
us

es
 

Th
er

e 
is
 

a 
su

st
ai

ne
d 

li
ne
 

of
 
re

as
on

in
g 

wh
ic

h 
is
 
co

he
re

nt
, 

re
le

va
nt

, 
su
bs
ta
nt
ia
te
d 

an
d 

lo
gi

ca
ll

y 
st

ru
ct

ur
ed

. 
Th
e 

ca
nd
id
at
e 

us
es

 
ap
pr
op
ri
at
e 

sc
ie
nt
if
ic
 
te

rm
in

ol
og

y 
an
d 

ac
cu
ra
te
 

sp
el
li
ng
, 

pu
nc

tu
at

io
n 

an
d 

g
r
a
m
m
a
r
.
 

3-
4 

m
a
r
k
s
 

De
sc
ri
pt
io

n 
of

 
on
e 

re
le

va
nt

 
pr
op
er
ty
 

li
nk
ed
 

to
 

al
l 

th
re

e 
us

es
 

Th
er

e 
is

 
a 

li
ne
 

of
 
re

as
on

in
g 

wh
ic
h 

is
 
pa
rt
ia
ll

y 
co
he
re
nt
, 

la
rg

el
y 

re
le
va
nt
, 

su
pp

or
te

d 
by
 
so

me
 
ev

id
en

ce
 
an
d 

wi
th
 
so
me
 

st
ru

ct
ur

e.
 

Th
e 

ca
nd
id
at
e 

us
es
 
ma

in
ly

 
ap
pr
op
ri
at
e 

sc
ie
nt
if
ic
 
te
rm
in
ol
og
y 

an
d 

s
o
m
e
 
ac
cu
ra
te
 

sp
el

li
ng
, 

pu
nc

tu
at

io
n 

an
d 

g
r
a
m
m
a
r
.
 

1-
2 

m
a
r
k
s
 

Id
en

ti
fi

ca
ti

on
 

of
 
on

e 
re

le
va

nt
 
pr
op
er
ty
 

li
nk

ed
 

to
 
on
e 

or
 
tw

o 
us

es
 

Th
er

e 
is 

a 
ba

si
c 

li
ne
 

of
 r

ea
so

ni
ng

 
wh

ic
h 

is 
no

t 
co

he
re

nt
, 

la
rg

el
y 

ir
re

le
va

nt
, 

su
pp

or
te

d 
by
 
li

mi
te

d 
ev

id
en

ce
 
an

d 
wi
th
 

ve
ry
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