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M
a
r
k
s
 
A
v
a
i
l
a
b
l
e
 

Qu
es
so
n 

Ma
rk
in
g 

de
ta
il
s 

no
t 

| 
Ao
2 

| 
AO
3 

| 
To
ta
l 

| 
Ma
th
s 

| 
Pr
ac
 

s2
l@
10
o)
 

|E 
1 

4 

(ii)
 

D 
1 

1 

(iii
) 

CG
an
dE
 

(1)
 

bo
th
 
ne
ed
ed
 

1 

s
a
m
e
 
n
u
m
b
e
r
 

of
 
pr
ot
on
s 

(a
to
mi
c 

nu
mb
er
) 

bu
t 

di
ff
er
en
t 

n
u
m
b
e
r
 

of
 
ne
ut
ro
ns
 
(m
as
s 

nu
mb
er
) 

(1
) 

| 
2 

(b)
 

| 
(i) (ii

) 
fu
ll
 
ou
te
r 

sh
el
l 

(o
f 

el
ec
tr
on
s)
 

ac
ce
pt
 

bo
th
 
ha
ve
 

8 
el
ec
tr
on
s 

in 
th
ei
r 

ou
te
r 

sh
el
l 

4 
1 

Q
u
e
s
t
i
o
n
 

8/
2 

to
ta
l 

3 
3 

0 
6 

0 
0 

11
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M
a
r
k
s
 
A
v
a
i
l
a
b
l
e
 

Question 
Marking 

details 
AO1 

AO2 
AO3 

| 
Total 

| 
Maths 

| 
Prac 

5 
](@) 

@ 
A 

FeCl 
(1) 

B 
NaCl 

(1) 

C 
Bro 

(1) 
3 

3 

award 
(1) 

for 
correct 

n
a
m
e
s
 

of 
all 

three 
substances 

(ii) 
fume 

cupboard 
4 
because 

chlorine / 
b
r
o
m
i
n
e
 / 

halogen 
fumes 

1 
1 

1 

are 
toxic 

three 
parts 

needed 

neutral: 
reference 

to 
goggles 

or 
general 

laboratory 
safety 

or 

fumes 
in 

general 

(iii) 
no 

reaction 
/ 
no 

c
h
a
n
g
e
 / 

no 
observable 

change 
(1) 

1 
3 

3 

iodine 
is 

less 
reactive 

than 
bromine 

(1) 

and 
is 

therefore 
unable 

to 
displace 

the 
b
r
o
m
i
d
e
 / 
bromine 

(from 

the 
solution/sodium 

bromide) 
(1) 

2 

neutral: 
iodine 

less 
reactive 

than 
chlorine 

gains 
no 

credit 

16 
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Q
u
e
s
t
i
o
n
 

Marking 
details 

M
a
r
k
s
 
A
v
a
i
l
a
b
l
e
 

A
O
1
 

A
O
2
 

A
O
3
 

Total 
M
a
t
h
s
 

Prac 

(b) 
ClO, 

(3) 

if formula 
incorrect 

award 
credit 

for 
correct 

steps 

0.71 
0.64 

conversion 
of 

0.02 
and 

0.04 
toa 

1:2 
ratio 

(1) 

ecf 
possible 

award 
(1) 

max 
if A, 

divided 
by 

mass 
leading 

to 
Cl,O 

3 

(c) 
| 

@ 
Ag'(aq) 

+ 
Br(aq) 

4 
AgBr(s) 

correct 
formulae 

for 
both 

ions 
and 

product 
(1) 

state 
symbols 

for 
both 

ions 
and 

product 
(1) 

state 
symbols 

only 
credited 

if 
ions 

and 
product 

correct 

2
A
g
N
O
3
 

+ 
Calz 

4
 

2
A
g
|
 

+ 
C
a
(
N
O
s
)
2
 

correct 
reactants 

(1) 

correct 
products 

(1) 

balancing 
(1) 

balancing 
mark 

can 
only 

be 
awarded 

if 
both 

the 
reactants 

and 

products 
are 

correct 

Q
u
e
s
t
i
o
n
 

5 
total 

11 

© 
W
J
E
C
 
C
B
A
C
 

Ltd. 
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Q
u
e
s
t
i
o
n
 

M
a
r
k
s
 
A
v
a
i
l
a
b
l
e
 

M
a
r
k
i
n
g
 

details 
A
O
1
 

A
O
2
 

A
O
3
 

Total 
M
a
t
h
s
 

Prac 

Indicative 
content 

Description 

e 
the 

metals 
get 

more 
reactive 

/ 
react 

more 
violently 

as 
you 

go 
down 

the 
group 

e 
lithium 

fizzes 
and 

m
o
v
e
s
 

slowly 
on 

water 
surface 

e 
sodium 

fizzes, 
m
o
v
e
s
 

quickly 
on 

surface, 
forms 

a 
ball 

and 
melts 

e 
potassium 

fizzes, 
m
o
v
e
s
 

quickly 
on 

surface, 
forms 

a 
ball, 

melts 

and 
ignites 

burning 
with 

a 
lilac 

flame 

Explanation 

e 
the 

metals 
all 

have 
one 

electron 
in 

their 
outer 

electron 
shell 

e 
they 

lose 
this 

outer 
electron 

when 
they 

react 

e 
as 

you 
go 

down 
the 

group, 
the 

outer 
electron 

gets 
further 

away 

from 
the 

nucleus, 
meaning 

it 
is 

easier 
to 

lose 

e 
the 

m
o
r
e
 

easily 
the 

outer 
electron 

is 
lost, 

the 
m
o
r
e
 

reactive 
the 

6 

metal 
is 

5-6 
m
a
r
k
s
 

Full 
description 

of 
the 

observations 
and 

explanation 
of 

trend 
in 

terms 
of 

ease 
of 

losing 
outer 

electron 

There 
is 

a 
sustained 

line 
of 

reasoning 
which 

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
 

G
o
o
d
 
a
c
c
o
u
n
t
 

of 
the 

o
b
s
e
r
v
a
t
i
o
n
s
,
 

correct 
trend 

and 
r
e
f
e
r
e
n
c
e
 

to 
electronic 

structure 

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
 

Basic 
description 

of 
s
o
m
e
 
observations 

and/or 
trend 

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 No 
attempt 

m
a
d
e
 

or 
a
n
s
w
e
r
 
worthy 

or 
any 

credit. 

Q
u
e
s
t
i
o
n
 

7 
total 

6 
0 

© 
W
J
E
C
 
C
B
A
C
 

Ltd. 
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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
 

8/
2 

(a)
 

(i) 
in
cr
ea
se
 
do
wn
 

th
e 

gr
ou
p 

/ 
de
cr
ea
se
 

up
 
th
e 

gr
ou
p 

1 
1 

(ii)
 

liq
uid

 
(1)

 

aw
ar
d 

(1
) 

fo
r 

ei
th
er
 

of
 
fo
ll
ow
in
g 

° 
40
0°
C 

is 
hi
gh
er
 
th
an
 

its
 
me
lt
in
g 

po
in
t 

bu
t 

lo
we
r 

th
an
 

its
 

bo
il
in
g 

po
in
t 

e 
40
0°
C 

is 
be
tw
ee
n 

its
 
me
lt
in
g 

po
in
t 

an
d 

bo
il
in
g 

po
in
t 

2 
2 

(iii
) 

ei
th
er
 

of
 
fo
ll
ow
in
g 

e 
it 

ha
s 

me
ta
l 

an
d 

no
n-
me
ta
l 

pr
op
er
ti
es
 

e 
it 

ha
s 

ah
ig
h 

bo
il
in
g 

po
in
ts
 

a 
se
mi
 
co
nd
uc
to
r 

(m
et
al
 

pr
op
er
ti
es
) 

bu
t 

it 
ha
s 

a 
lo
w 

me
lt
in
g 

po
in
t/
ha
s 

a 
lo
w 

de
ns
it
y 

(n
on
-m
et
al
 

pr
op
er
ti
es
) 

(b)
 

17
3 

(ii)
 

45
.7
14
6 

(2)
 

if 
in
co
rr
ec
t 

aw
ar
d 

(1
) 

fo
r 

79
. 

17
3 

ec
f 

po
ss
ib
le
 
fr
om
 

pa
rt
 

(i)
 

Q
u
e
s
t
i
o
n
 

8/
2 

to
ta
l 

© 
W
J
E
C
 
C
B
A
C
 

Lt
d.
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Higher 
Tier 

only 
questions 

Question 
Marking 

details 
M
a
r
k
s
 

available 

A
O
1
 

A
O
2
 

A
O
3
 

Total 
M
a
t
h
s
 

Prac 

3 
| 

(a) 
| 

(i) 
A, 

D 
and 

E 
4all 

three 
needed 

(1) 

they 
have 

equal 
n
u
m
b
e
r
s
 

of 
protons 

and 
electrons 

(1) 

(ii) 
B 

and 
F 

4 
both 

needed 
for 

(1) 

B 
has 

a 
+/+1/1+ 

charge 
and 

F 
has 

a 
+2/2+ 

4 
both 

needed 
for 

(1) 

award 
(2) 

for 
B* 

and 
F** 

any 
of 

following 
for 

(1) 

e 
atoms 

having 
the 

s
a
m
e
 
n
u
m
b
e
r
 

of 
protons 

but 
different 

n
u
m
b
e
r
 

of 
neutrons 

e 
s
a
m
e
 

atomic 
n
u
m
b
e
r
 

but 
different 

mass 
n
u
m
b
e
r
 

e 
atoms 

of 
the 

s
a
m
e
 
element 

having 
different 

n
u
m
b
e
r
 

of 
neutrons 

/ different 
mass 

n
u
m
b
e
r
 

award 
(1) 

for 
comparison 

of 
8*C 

and 
<C 

e.g. 

e 
82Chas 6 

protons 
and 

6 
neutrons 

and 
<C 

has 6 
protons 

and 
8 

neutrons 

e 
84C 

has 
two 

more 
neutrons 

than 
'C 

Q
u
e
s
t
i
o
n
 

3 
total 

© 
W
J
E
C
 
C
B
A
C
 

Ltd. 

11 



Question 
M
a
r
k
s
 
available 

Marking 
details 

A
O
1
 

A
O
2
 

AOQ3 
Total 

M
a
t
h
s
 

Prac 

Indicative 
content 

e 
reactivity 

increases 
down 

Group 
1 

e 
Group 

1 
elements 

lose 
the 

one 
electron 

in 
their 

outer 
shell 

w
h
e
n
 

they 
react 

(to 
form 

+1 
ions) 

e 
it 
b
e
c
o
m
e
s
 

easier 
to 

lose 
the 

electron 
on 

going 
down 

the 
group 

because 
it 

is 
further 

away 
from 

the 
nucleus 

and 
the 

attractive 

power 
of 

the 
nucleus 

b
e
c
o
m
e
s
 

less 
effective 

e 
reactivity 

decreases 
down 

Group 
7 

e 
Group 

7 
elements 

gain 
one 

electron 
w
h
e
n
 

they 
react 

(to 
form 

41 

ions) 
6 

6 

e 
i
t
b
e
c
o
m
e
s
 
more 

difficult 
to 

gain 
an 

electron 
on 

going 
down 

the 

group 
because 

the 
attractive 

power 
of 

the 
nucleus 

b
e
c
o
m
e
s
 

less 

effective 

5-6 
m
a
r
k
s
 

G
o
o
d
 

explanation 
of 

why 
the 

ease/difficulty 
of 

losing/gaining 
an 

electron 
changes 

down 
the 

groups 

There 
is 

a 
sustained 

line 
of reasoning 

which 
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
 

Correct 
description 

of 
both 

trends 
and 

explanation 
of 

one 
in 

terms 
of 

ease/difficulty 
of 

losing/gaining 
an 

electron 

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
 

Correct 
description 

of 
at 

least 
one 

of 
the 

trends 

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 

response 
worthy 

of 
credit. 

Q
u
e
s
t
i
o
n
 

6 
total 

6 
0 

0 
6 

© 
W
J
E
C
 
C
B
A
C
 

Ltd. 
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C
o
m
m
o
n
 

questions 

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 

8/1 
| 

(a) 
2,8,7 

(1) 

phosphorus 
(1) 

4 
(1) 

(6) 
| 

(i) 
award 

(1) 
for 

any 
of 

following 

e 
lilac 

flame 

e 
m
o
v
e
s
 

e 
floats 

e 
melts 

/ forms 
ball 

e 
bubbles 

of 
gas 

/ 
effervescence 

(ii) 
award 

(1) 
for 

any 
of 

following 

e 
usea 

safety 
screen 

e 
add 

only 
asmall 

piece 
of 

potassium 

e 
use 

excess 
water 

e 
use 

tongs 
to 

hold 
potassium 

(iii) 
K
O
H
 

(iv) 
11/12/13/14 

accept 
any 

value 
8-14 

(v) 
award 

(1) 
for 

any 
of 

following 

e 
rubidium 

e 
caesium 

e 
francium 

Q
u
e
s
t
i
o
n
 

8/1 
total 

© 
W
J
E
C
 
C
B
A
C
 

Ltd. 

10 



Hi
gh
er
 

Ti
er
 
on
ly
 
qu
es
ti
on
s 

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
 

3 
| 

(a
) 

A 
4 

ba
ri
um
 
br
om
id
e 

(1
) 

B 
4 

li
th
iu
m 

ch
lo
ri
de
 

(1
) 

C 
4 
so
di
um
 

io
di
de
 

(1
) 

3 
3 

3 

ac
ce
pt
 
co
rr
ec
t 

fo
rm
ul
ae
 

if 
no
t 

all
 
co
rr
ec
t 

aw
ar
d 

(2
) 

fo
r 

an
y 

fo
ur

 
co
rr
ec
t 

io
ns

 

aw
ar
d 

(1
) 

fo
r 

an
y 

tw
o 

co
rr
ec
t 

io
ns
 

(b)
 

Mg
Cl
 

+ 
2A
gN
O3
; 

> 
2A
gC
l 

+ 
Mg
(N
Os
)2
 

2 
2 

aw
ar
d 

(1
) 

fo
r 

co
rr
ec
t 

fo
rm
ul
ae
 

of
 
pr
od
uc
ts
 

aw
ar
d 

(1
) 

fo
r 

ba
la
nc
in
g 

on
ly
 

if 
co
rr
ec
t 

fo
rm
ul
ae
 

gi
ve
n 

(c)
 

MA
Ag
NO
s)
=1
70
 

(1)
 

0.
10
3 

17
0 

(1
) 

~4
 

6.
06
 

x 
10-

4 
mo
l 

(1
) 

3 
3 

3 

aw
ar

d 
(2

) 
fo
r 
0.
00

06
06
 

mo
l 

ec
f 

fr
om
 

in
co
rr
ec
t 

M,
 
va
lu
e 

Q
u
e
s
t
i
o
n
 

3 
to
ta
l 

0 
5 

3 
8 

3 
3 

12
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A
C
 

Lt
d.
 



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
 

7 
(a
) 

(i) 
ch
lo
ri
ne
 

is 
mo
re
 

re
ac
ti
ve
 
th
an
 

io
di
ne
 

(1
) 

ac
ce
pt
 
ch
lo
ri
ne
 
ca
n 

ga
in
 

an
 
el
ec
tr
on
 
mo
re
 

ea
si
ly
 
th
an
 

io
di
ne
 

aw
ar
d 

(1
) 

fo
r 

an
y 

of
 
fo
ll
ow
in
g 

e 
ch
lo
ri
ne
 
di
sp
la
ce
s 

io
di
de
 

io
n 

e 
ch
lo
ri
ne
 
ta
ke
s 

el
ec
tr
on
 
fr
om
 

io
di
de
 

io
n 

e 
ch
lo
ri
ne
 
ox
id
is
es
 

io
di
de
 

io
n 

Cl
o 

+ 
2K
I 

4
 

2K
CI
 

+ 
le 

aw
ar
d 

(1
) 

fo
r 

co
rr
ec
t 

fo
rm
ul
ae
 

fo
r 

re
ac
ta
nt
s 

an
d 

pr
od
uc
ts
 

aw
ar
d 

(1
) 

fo
r 

ba
la
nc
in
g 

on
ly
 

if 
co
rr
ec
t 

fo
rm
ul
ae
 
gi
ve
n 

(b)
 

11
2 

g 
of
 
ir
on
 
re
ac
ts
 

wi
th
 
21
3 

g 
of
 
ch
lo
ri
ne
 

(1
) 

1.
32
 

g 
of

 
ir
on
 
re
ac
ts
 
wi
th
 
2
 

x 
1.
32
 

g 
of

 
ch
lo
ri
ne
 

(1
) 

1
1
2
 

2.
51
 

9 
(1
) 

ec
f 

po
ss
ib
le
 

fo
r 

in
co
rr
ec
t 

re
la
ti
ve
 
ma
ss
 
va
lu
es
 

i.
e.
 
11
2 

or
 
21
3 

al
te
rn
at
iv
e 

m
e
t
h
o
d
 

mo
le
s 

Fe
 

= 
==
 

= 
0.
02
36
 

mo
l 

(1)
 

mo
le
s 

Clz
 

= 
> 

x 
0.
02
36
 

= 
0.
03
53
 

mo
l 

(1)
 

ma
ss
 

Cl
e 

= 
0.
03
53
 

x 
71
 

= 
2.
51
 

g 
(1
) 

ec
f 

po
ss
ib
le
 

fo
r 

in
co
rr
ec
t 

mo
le
 

ra
ti
o 

© 
W
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C
 

Lt
d.
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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
 

(c
) 

| 
(i)

 
Cl
e 

+ 
3B
r2
 

4
 

2C
IB
rs
 

1 
1 

(ii
) 

77
.4
6 

/
7
7
.
5
1
7
7
 

1 
1 

1 

Q
u
e
s
t
i
o
n
 

7 
to
ta
l 

2 
7 

0 
9 

4 
2 

17
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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
 

8/
1 

(a)
 

| 
aw
ar
d 

(1
) 

fo
r 

an
y 

of
 
fo
ll
ow
in
g 

to
 
pr
ev
en
t 

it 
fr
om
 

re
ac
ti
ng
 

wi
th
 

ai
r 

/ o
xy
ge
n 

/ 
wa
te
r 

(v
ap
ou
r)
 

(i
n 

th
e 

ai
r)
 

be
ca
us
e 

it 
re
ac
ts
 
wi
th
 

ai
r 

/ o
xy
ge
n 

/ 
wa
te
r 

(v
ap
ou
r)
 

(i
n 

th
e 

ai
r)
 

to
 
pr
ev
en
t 

ox
id
at
io
n 

/ 
ta
rn
is
hi
ng
 

1 

it 
ge
ts
 

du
ll
er
 

/ 
ta
rn
is
he
s 

/ 
lo
se
s 

its
 
sh
in
e 

/ 
tu
rn
s 

wh
it
e 

/ 
tu
rn
s 

gr
ey
 

ne
ut
ra
l 

an
sw
er
s 

4 
ch
an
ge
s 

co
lo
ur
 / 
ch
an
ge
s 

ap
pe
ar
an
ce
 

Na
z2
O 

(b)
 

| 
(i) 

ch
lo
ri
ne
 

is 
to
xi
c 

/ 
p
o
i
s
o
n
o
u
s
 

2
N
a
 

+ 
Cl
e 

4
 

2
N
a
C
l
 

aw
ar
d 

(2
) 

fo
r 

co
rr
ec
t 

eq
ua
ti
on
 

if 
in
co
rr
ec
t 

aw
ar
d 

(1
) 

fo
r 

co
rr
ec
t 

fo
rm
ul
a 

of
 
pr
od
uc
t 

(c)
 

| 
@)
> 

=]
 

=]
 

=]
 

«¥
 

(ii)
 

aw
ar
d 

(1
) 

fo
r 

an
y 

of
 
fo
ll
ow
in
g 

as
ta
ti
ne
 

wi
ll
 
re
ac
t 

ve
ry
 
sl
ow
ly
 

/ 
mo
re
 

sl
ow
ly
 
th
an
 

io
di
ne
 

as
ta
ti
ne
 

wi
ll
 
no
t 

re
ac
t 

wi
th
 

ho
t 

ir
on
 

as
ta
ti
ne
 

is 
le
ss
 
re
ac
ti
ve
 
th
an
 

io
di
ne
 

/ 
th
e 

le
as
t 

re
ac
ti
ve
 

ne
ut
ra
l 

a
n
s
w
e
r
s
 

4 
qu
it
e 

sl
ow
 

/ 
ta
ke
s 

a 
lo
ng
 
ti
me
 

to
 
re
ac
t 

re
ac
ti
vi
ty
 
de
cr
ea
se
s 

do
wn
 

th
e 

gr
ou
p 

(1
) 

L 
Q
u
e
s
t
i
o
n
 

8/
1 

to
ta
l 

© 
W
J
E
C
 
C
B
A
C
 

Lt
d.
 

11
 



Hi
gh
er
 

Ti
er
 
on
ly
 
qu
es
ti
on
s 

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
 

AO
Q3
 

To
ta
l 

| 
Ma
th
s 

| 
Pr
ac
 

3 
| 

(a)
 

F 
(1)

 

it 
ha
s 

si
x 

el
ec
tr
on
s 

in 
th
e 

ou
te
r 

sh
el
l 

an
d 

ha
s 

th
re
e 

(e
le
ct
ro
n)
 

sh
el
ls
 

. 
2 

2 

(1)
 

(b)
 

A 
an

d 
E 

(1)
 

bo
th
 
ha
ve
 

a 
fu

ll
 
ou
te
r 

sh
el
l 

(o
f 

el
ec
tr
on
s)
 

(1
) 

(c
) 

Is
ot
op
e 

At
om
ic
 
n
u
m
b
e
r
 

M
a
s
s
 
n
u
m
b
e
r
 

1 
17 

35 

2 
17 

37 
> 

' 
, 

aw
ar
d 

(1
) 

fo
r 

ea
ch
 

co
rr
ec
t 

ro
w 

if 
ne
it
he
r 

ro
w 

is 
co
rr
ec
t 

aw
ar
d 

(1
) 

fo
r 

an
y 

tw
o 

co
rr
ec
t 

n
u
m
b
e
r
s
 

Q
u
e
s
t
i
o
n
 

3 
to
ta
l 

0 
6 

0 
6 

1 
0 
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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
3
 

To
ta
l 

M
a
t
h
s
 

P
r
a
c
 

7 
| 

(a)
 

Si 
(1)

 

aw
ar
d 

(1
) 

fo
r 
an
sw
er
 

th
at
 
id
en
ti
fi
es
 
on
e 

pr
op
er
ty
 

as
 
me
ta
ll
ic
 
an
d 

an
ot
he
r 

as
 
no
n-
me
ta
ll
ic
 

e.
g.
 

it 
ha
s 

a 
hi
gh
 
me
lt
in
g 

po
in
t 

bu
t 

is 
br
it
tl
e 

ne
ut
ra
l 

a
n
s
w
e
r
s
 

it 
is 

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

it 
ha
s 

me
ta
l 

an
d 

no
n-
me
ta
l 

pr
op
er
ti
es
 

(b)
 

Th
e 

de
ns
it
y 

of
 
me
ta
ls
 
an

d 
no
n-
me
ta
ls
 
in
cr
ea
se
s 

Th
e 

bo
il
in
g 

po
in
t 

of
 
me
ta
ls
 
in
cr
ea
se
s 

bu
t 

th
e 

bo
il
in
g 

po
in

t 
of

 

no
n-

me
ta

ls
 
s
h
o
w
s
 

no
 
tr
en
d 

Th
e 

de
ns
it
y 

of
 
me
ta
ls
 
sh
ow
s 

no
 
tr
en
d 

bu
t 

th
e 

de
ns
it
y 

of
 

no
n-

me
ta

ls
 
d
e
c
r
e
a
s
e
s
 

Th
e 

bo
il
in
g 

po
in
t 

of
 
me
ta
ls
 
an
d 

no
n-
me
ta
ls
 
sh
ow
s 

no
 
tr
en
d 

Th
e 

de
ns
it
y 

of
 
me
ta
ls
 
in
cr
ea
se
s 

bu
t 

th
e 

de
ns
it
y 

of
 
no
n-
me
ta
ls
 

s
h
o
w
s
 

no
 
tr
en
d 

Th
e 

bo
il
in
g 

po
in
t 

of
 
me

ta
ls

 
s
h
o
w
s
 

no
 
tr
en
d 

bu
t 

th
e 

bo
il
in
g 

po
in
t 

of
 
no
n-
me
ta
ls
 
d
e
c
r
e
a
s
e
s
 

Th
e 

de
ns
it
y 

of
 
me
ta
ls
 
d
e
c
r
e
a
s
e
s
 

bu
t 

th
e 

de
ns
it
y 

of
 
no

n-
me

ta
ls

 

s
h
o
w
s
 

no
 
tr
en
d 
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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)
 

th
er
e 

is 
no
 
tr
en
d 

in 
th
e 

me
lt
in
g 

po
in
ts
 

of
 
th
e 

no
n-
me
ta
ls
 

/ 
th
e 

el
em
en
ts
 

pr
ec
ed
in
g 

ch
lo
ri
ne
 

ac
ce
pt
 
de
sc
ri
pt
io
n 

e.
g.
 
th
er
e 

is 
a 
de
cr
ea
se
 

in 
me
lt
in
g 

po
in
t 

fr
om
 

Si
 

to
 

P,
 

th
en
 

an
 
in
cr
ea
se
 
fr
om
 

P 
to
 

S 
an
d 

th
en
 
an
ot
he
r 

de
cr
ea
se
 

fr
om
 

S 
to
 

Cl
 

ne
ut
ra
l 

an
sw
er
 

4 
me
lt
in
g 

po
in
t 

is 
un
pr
ed
ic
ta
bl
e 

(d)
 |

 (
i) 

li
qu
id
 

(1
) 

aw
ar
d 

(1
) 

fo
r 

an
y 

of
 
fo
ll
ow
in
g 

on
ly
 

if 
fi
rs
t 

ma
rk
 

is 
aw
ar
de
d 

e 
60
°C
 

is 
be
tw
ee
n 

its
 
me

lt
in

g 
po
in
t 

an
d 

bo
il
in
g 

po
in
t 

e 
me

lt
in

g 
po
in
t 

is 
be
lo
w 

60
°C
 

an
d 

bo
il
in
g 

po
in
t 

is 
ab
ov
e 

60
°C
 

e 
60
°C
 

is 
be
tw
ee
n 

44
°C
 

an
d 

28
1 

°C
 

e 
ph
os
ph
or
us
 

ha
s 

al
re
ad
y 

me
lt
ed
 

at
 
60
°C
 

bu
t 

ha
s 

no
t 

re
ac
he
d 

its
 

bo
il
in
g 

po
in
t 

ne
ut
ra
l 

an
sw
er
 

4 
its

 
me

lt
in

g 
po
in
t 

is 
44
 
°C
 
an
d 

its
 
bo
il
in
g 

po
in
t 

is 
28
1 

°C
 

(ii)
 

3 
(Z
n 

+ 
2
 

|H
eP
o.
 
4
+
 

2n
,(
PO
,)
o 

+ 
| 

3 
|H

o 

Q
u
e
s
t
i
o
n
 

7 
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 

| 
Ma
th
s 

Pr
ac
 

8 
| 

(a)
 

| 
@) 

(m
et
al
s 

in 
Gr
ou
p 

1)
 
ge
t 

mo
re
 

re
ac
ti
ve
 
(d
ow
n 

th
e 

gr
ou
p)
 

(1
) 

aw
ar
d 

(1
) 

fo
r 

an
y 

of
 
fo
ll
ow
in
g 

du
e 

to
 

a 
d
e
c
r
e
a
s
e
 

in 
at
tr
ac
ti
on
 
b
e
t
w
e
e
n
 

th
e 

nu
cl
eu
s 

an
d 

th
e 

ou
te
r 

sh
el
l 

el
ec
tr
on
 

ea
si
er
 

to
 
r
e
m
o
v
e
 

ou
te
r 

el
ec
tr
on
 
b
e
c
a
u
s
e
 

th
er
e 

ar
e 

m
o
r
e
 

sh
el
ls
 

ea
si
er
 

to
 
r
e
m
o
v
e
 

ou
te
r 

el
ec
tr
on
 
b
e
c
a
u
s
e
 

it 
is 

fu
rt

he
r 

fr
om
 

th
e 

nu
cl
eu
s 

(ii
) 

Gr
ou
p 

1 
me
ta
ls
 

ar
e 

mo
re
 

re
ac
ti
ve
 
th
an
 
Gr
ou
p 

2 
me
ta
ls
 

(1
) 

aw
ar
d 

(1
) 

fo
r 

ei
th
er
 

of
 
fo
ll
ow
in
g 

e 
be
ca
us
e 

Gr
ou
p 

1 
me
ta
ls
 

on
ly
 
ne
ed
 

to
 
lo
se
 

1 
el
ec
tr
on
 

(f
ro
m 

th
e 

ou
te
r 

sh
el
l)
 
wh
er
ea
s 

Gr
ou
p 

2 
me
ta
ls
 
ne
ed
 

to
 
lo
se
 

2 
el
ec
tr
on
s 

e 
be
ca
us
e 

it 
is 

ea
si
er
 

to
 
lo
se
 

1 
el
ec
tr
on
 
th
an
 

2 
el
ec
tr
on
s 

25
7.
6 

/ 2
58
 

(3)
 

if 
an
sw
er
 

in
co
rr
ec
t 

cr
ed
it
 
ea
ch
 

co
rr
ec
t 

st
ep
 

in 
on
e 

of
 
tw
o 

po
ss
ib
le
 

me
th
od
s 

(e
cf
 
po
ss
ib
le
 
th
ro
ug
ho
ut
) 

m
e
t
h
o
d
 

1 11
.2
 

n
(
H
2
)
 

= 
=
 

=
5
.
6
 

(1
) 

n(
Na
) 

= 
5.
6 

x 
2 

= 
11
.2
 

(1
) 

ma
ss
 
N
a
 = 

11
.2
 

x 
23
 

= 
25
7.
6 

(1
) 

me
th
od
 

2 

1 
mo

l 
Hz
 
pr
od
uc
ed
 

by
 

2 
mo
l 

Na
 

/ 
2 

g 
H2
 
pr
od
uc
ed
 

by
 
46
 

g 
Na
 

(1
) 

1 
g 

H2
 
pr
od
uc
ed
 

by
 
23
g 

Na
 

(1
) 

11
.2
 

g 
He
 
pr
od
uc
ed
 

by
 
23
 

x 
11
.2
 

= 
25
7.
6 

g 
Na
 

(1
) 
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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 

| 
Ma
th
s 

| 
Pr
ac
 

(c
) 

Ca
 

+ 
2H
20
 

4 
Ca
(O
H)
2 

+ 
He
 

aw
ar
d 

(2
) 

fo
r 

co
rr
ec
t 

eq
ua
ti
on
 

2 

aw
ar
d 

(1
) 

if 
Ca
(O
H)
2 

fo
rm
ul
a 

is 
co
rr
ec
t 

Q
u
e
s
t
i
o
n
 

8 
to
ta
l 

4 
5 

0 
9 

3 
2 
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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
 

Marking 
details 

M
a
r
k
s
 

available 

A
O
1
 

A
O
2
 

A
O
3
 

Total 
M
a
t
h
s
 

Prac 

7/14 
8| 

(a) 
A
a
n
d
B
 

(1) 
both 

needed 

both 
contain 

two 
shells 

(of 
electrons) 

(1) 

(b) 
D 

(1) 

has 
a 

full 
outer 

shell 
(of 

electrons) 
(1) 

accept 
all 

shells 
full 

neutral 
answers 

has 
8 

electrons 
in 

outer 
shell 

has 
full 

shell 

(c) 
award 

(1) 
for 

either 
of 

following 

e 
n
u
m
b
e
r
 

of 
electrons 

(in 
the 

shells) 
is 

equal 
to 

the 

n
u
m
b
e
r
 

of 
protons 

(in 
the 

nucleus) 

e 
E
h
a
s
 

11 
electrons 

so 
it also 

has 
11 

protons 

award 
(1) 

for 
either 

of 
following 

e 
n
u
m
b
e
r
 

of 
protons 

is 
equal 

to 
the 

atomic 
n
u
m
b
e
r
 

e 
because 

it 
has 

11 
protons 

its 
atomic 

n
u
m
b
e
r
 

is 
11 

n
u
m
b
e
r
 

of 
electrons, 

n
u
m
b
e
r
 

of 
protons 

and 
atomic 

n
u
m
b
e
r
 

must 
all 

be 
linked 

to 
gain 

both 
marks 
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M
a
r
k
s
 
available 

Question 
Marking 

details 
A
O
1
 

A
O
2
 

A
O
3
 

Total 
| 

Maths 
| 

Prac 

(d) 
4K 

+ 
O24 

2 
K20 

award 
(1) 

for 
KzO 

2 
2 

award 
(1) 

for 
balancing 

only 
if formula 

correct 

Question 
7/1 

total 
3 

5 
0 

8 
0 

0 
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Question 
Marking 

details 
M
a
r
k
s
 
available 

A
O
1
 

A
O
2
 

A
O
3
 

Total 
M
a
t
h
s
 

Prac 

8 
(a) 

| 
(i) 

sodium 
bromide 

/ 
NaBr 

(1) 

iodine / 
Iz 

(1) 

(ii) 
bromine 

is 
more 

reactive 
than 

iodine 
/ elements 

get 
less 

reactive 
down 

Group 
7 

(1) 

so 
bromine 

displaces 
iodine 

/ takes 
electrons 

from 
iodide 

/ oxidises 
iodide 

(1) 

2Fe 
+ 

3Br2 
>
 
2FeBrs 

award 
(1) 

for 
correct 

product 

award 
(1) 

for 
balancing 

only 
if all 

formulae 
are 

correct 

(c) 
| 

(i) 
yellow 

precipitate 

(i) 
Agt 

+
>
 

Agl 

award 
(1) 

for 
reactants 

award 
(1) 

for 
product 

Q
u
e
s
t
i
o
n
 

8 
total 
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