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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
 
A
v
a
i
l
a
b
l
e
 

A
O
1
 

A
O
2
 

A
O
3
 

To
ta
l 

M
a
t
h
s
 

Pr
ac
 

3 
| 

(a
) 

(i) 
la
rg
e 

in
so
lu
bl
e 

pa
rt
ic
le
s 

ar
e 

al
lo
we
d 

to
 
se
tt
le
 

ou
t 

as
 s

lu
dg
e 

8s
cr
ee
ns
 
ar
e 

us
ed
 

to
 
re
mo
ve
 

ob
je
ct
s 

su
ch
 

as
 
le
av
es
, 

st
ic
ks
 
an
d 

li
tt
er
 

all
 
co
rr
ec
t 

fo
r 

(2
) 

an
y 

on
e 

co
rr
ec
t 

fo
r 

(1
) 

ha
rm
fu
l 

ba
ct
en
a 

are
 

ki
ll

ed
 

to
 
ma
ke
 

th
e 

wa
te
r 

st
er
il
e 

sma
ll 

ins
olu

ble
 

par
tic

les
 a

re 
re
mo
ve
d 

by 
pa
ss
in
g 

the
 

8s
ed
im
en
ta
ti
on
 

wa
te
r 

th
ro
ug
h 

sa
nd
 

be
ds
 

e
e
 

4
 

| 
(ii)

 
13

 

ba
th
in
g 

ac
ce
pt
 

21
 

% 

(b)
 

ha
rd
es
t 

A ¢ 

a
s
s
u
m
e
 

C 
is 

in 
th
e 

co
rr
ec
t 

po
si
ti
on
 

if 
A 

an
d 

B 
ar
e 

co
rr
ec
t 

(ii)
 

B 
4 

no
 

cr
ed
it
 
on
 

its
 
ow
n 

bu
t 

ne
ed
ed
 

fo
r 

th
e 

ex
pl
an
at
io
ns
 

bo
il
s 

at
 
(e
xa
ct
ly
) 

10
0°
C 

(1
) 

pr
od
uc
es
 

th
e 

mo
st
 

fr
ot
h 

/ 
so
ft
es
t 

wa
te
r 

(1
) 

no
 

cr
ed
it
 

fo
r 

re
as
on
s 

if 
A 

or
 
C 

is 
gi
ve
n 
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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
 
A
v
a
i
l
a
b
l
e
 

A
O
1
 

A
O
2
 

A
O
3
 

To
ta
l 

Ma
th
s 

Pr
ac
 

(iii
) 

sh
ak
in
g 

th
e 

mi
xt
ur
e 

/ 
tu
be
 

(1
) 

sh
ak
e 

a 
se
t 

n
u
m
b
e
r
 

of
 
ti
me
s 

/ 
fo
r 

a 
sp
ec
if
ie
d 

le
ng
th
 

of
 
ti
me
 

(1
) 

aw
ar
d 

(1
) 

on
ly
 

fo
r 

re
fe
re
nc
e 

to
 
wa
te
r 

te
mp
er
at
ur
e,
 

ty
pe
 

of
 
so
ap
, 

co
nc
en
tr
at
io
n 

of
 
so
ap
 

2 
2 

C
a
F
2
 

Q
u
e
s
t
i
o
n
 

3 
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
 

P
r
a
c
 

2 
| 

(a) 
award 

(1) 
each 

for 
any 

two 
of 

following 

° 
used 

equal 
v
o
l
u
m
e
s
/
a
m
o
u
n
t
s
 

of 
each 

water 
sample 

e 
shook 

each 
water 

sample 
for 

an 
equal 

a
m
o
u
n
t
 

of 
time 

e 
used 

the 
s
a
m
e
 
concentration 

of 
soap 

solution 
for 

each 
water 

sample 

1
8
+
1
9
+
1
7
 

(1) 
must 

show 
working 

3 

18 
(1) 

award 
(1) 

max 
for 

18 
with 

no 
working 

(ii) 
A 

(1) 

needed 
highest 

v
o
l
u
m
e
/
a
m
o
u
n
t
 

of 
soap 

solution 
(to 

form 

permanent 
lather) 

(1) 

ecf 
possible 

from 
part 

(i) 

(c) 
all 

three 
of 

following 
for 

(2) 

award 
(1) 

for 
any 

one/two 

° 
w
a
s
t
e
s
 
soap 

e 
forms 

a
s
c
u
m
 

with 
soap 

e 
forms 

limescale 
when 

heated 

Ca= 

Q
u
e
s
t
i
o
n
 

2 
total 

© 
W
J
E
C
 
C
B
A
C
 

Ltd. 



Question 

M
a
r
k
s
 
available 

Marking 
details 

A
O
1
 

A
O
2
 

A
O
3
 

Total 
| 

Maths 
Prac 

Indicative 
c
o
n
t
e
n
t
 

Benefit 
- fluoride 

reduces 
tooth 

decay 
/ 

results 
in 

less 
fillings 

in 

teeth 

R
e
a
s
o
n
s
 

to 
oppose 

e 
c
a
n
h
a
v
e
 

possible 
side 

effects 
on 

health 
e.g. 

brittle 
bones, 

infertility, 
kidney 

problems, 
stomach 

cancer, 
birth 

defects 

e 
c
a
n
c
a
u
s
e
 

fluorosis 
- 
teeth 

going 
yellow 

e 
unethical 

- fluoride 
added 

to 
drinking 

water 
without 

public 
6 

6 

c
o
n
s
e
n
t
 / mass 

medication 

e 
fluoride 

is 
toxic 

in 
high 

concentrations 

5-6 
marks 

Detailed 
description 

of 
benefit 

and 
peoples9 

concerns; 
includes 

at 
least 

two 
health 

side 
effects; 

describes 
ethical 

argument 

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
 

description 
of 

benefit 
and 

peoples9 
concerns; 

mentions 
one 

health 
side 

effect; 
mentions 

ethical 
a
r
g
u
m
e
n
t
 

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
 

Brief 
description 

of 
benefit; 

mentions 
one 

health 
side 

effect 
or 

ethical 
a
r
g
u
m
e
n
t
 

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 

0 
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J
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M
a
r
k
s
 
available 

Question 
Marking 

details 
AO1 

AOQ2 
A
O
3
 

Total 
| 
Maths 

| 
Prac 

5 
(a) 

a B clyv 

D 
1 

1 

B Cc 

1 
1 

D 

Cc 
(c) 

potassium 
fluoride 

and 
calcium 

sulfate 

a
m
m
o
n
i
u
m
 

sulfate 
and 

potassium 
nitrate 

calcium 
fluoride 

and 
a
m
m
o
n
i
u
m
 

nitrate 
1 

1 

a
m
m
o
n
i
u
m
 

sulfate 
and 

calcium 
fluoride 
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E
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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 

(d) 
| 

(i) 
136 

1 

(ii) 
48.7 

(2) 

accept 
49 

if answer 
incorrect 

award 
(1) 

for 
either 

of 
following 

38 
or 

(19 
x 

2) 
shown 

in 
working 

24.4 
(ecf 

4 
use 

of 
19 

instead 
of 

38) 

Q
u
e
s
t
i
o
n
 

5 
total 

© 
W
J
E
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C
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A
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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 
c
o
n
t
e
n
t
 

A
d
v
a
n
t
a
g
e
s
 

good 
for 

healthy 
bones 

and 
teeth 

(due 
to 

calcium 
ions) 

reduces 
risk 

of 
heart 

disease 

good 
for 

brewing 
beer 

6 
6 

better 
taste 

D
i
s
a
d
v
a
n
t
a
g
e
s
 

does 
not 

readily 
form 

lather 
with 

soap 
solution 

/ forms 
scum 

more 
soap 

solution 
needed 

to 
produce 

lather 
for 

washing 
e.g. 

clothes, 

dishes 

boilers 
and 

hot 
water 

pipes 
b
e
c
o
m
e
 

8furred 
up9 

(due 
to 

calcium 

carbonate 
/ limescale 

precipitating) 

boilers 
and 

kettles 
b
e
c
o
m
e
 

less 
efficient 

and 
pipes 

and 
radiators 

can 

b
e
c
o
m
e
 
completely 

blocked 

energy 
is 

wasted 
as 

a 
result 

5-6 
m
a
r
k
s
 

Detailed 
description 

of 
advantages 

and 
disadvantages 

of 
hard 

water: 
two 

e
x
a
m
p
l
e
s
 

of 
each 

with 
reference 

to 
c
o
n
s
e
q
u
e
n
c
e
s
 

of 

disadvantages 

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
 

Basic 
description 

of 
a
d
v
a
n
t
a
g
e
s
 

and 
disadvantages 

of 
hard 

water; 
one 

e
x
a
m
p
l
e
 

of 
each 

with 
simple 

d
e
v
e
l
o
p
m
e
n
t
 

of 
one 

point 

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
 

Simple 
reference 

to 
one 

advantage 
and 

one 
disadvantage 

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
 

7 total| 
6 

| 
0 

| 
0 

| 
6 

| 
o 

| 
0 

© 
W
J
E
C
 
C
B
A
C
 

Ltd. 
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M
a
r
k
s
 

available 

Q
u
e
s
t
i
o
n
 

M
a
r
k
i
n
g
 

details 
AO1 

A
O
2
 

A
O
3
 

Total 
Maths 

Prac 

2 
(a) 

(i) 
| 

D 
1 

1 

II 
B E F 

3 
3 

award 
(1) 

for 
each 

correct 
letter 

4 
any 

order 

(ii) 
convection 

1 
1 

(b) 
(i) 

14.8 
1 

1 
1 

(ii) 
carbon 

dioxide 
1 

1 

neutral 
a
n
s
w
e
r
s
 

4 
m
e
t
h
a
n
e
 

/ 
g
r
e
e
n
h
o
u
s
e
 

gas 

(iii) 
award 

(1) 
each 

for 
up 

to 
two 

of 
following 

climate 
c
h
a
n
g
e
 

(more) 
extreme 

weather 
(more) 

drought 
conditions 

(more) 
flooding 

forest 
fires 

snowier 
winters 

2 
2 

slowing 
of 

gulf 
stream 

leading 
to 

colder 
weather 

in 
UK/ 

northern 
E
u
r
o
p
e
 

polar 
ice 

caps 
melting 

(at 
a 

faster 
rate) 

sea 
levels 

rising 
crop 

failure 

different 
pests 

affecting 
farmland 

loss 
of 

wildlife 
habitat 

Question 
2 

total 
8 

0 
1 

9 
1 

0 

© 
W
J
E
C
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A
C
 

Ltd. 



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 

3 
(a) 

2 
times 

3 
times 

Y
 

4 
times 

5 
times 

(b) 
| 

(i) 
award 

(2) 
all 

points 
plotted 

correctly 
tolerance 

+7 
square 

award 
(1) 

for 
4/5 

points 
plotted 

correctly 

award 
(1) 

for 
suitable 

curve 

ecf 
possible 

from 
incorrect 

plotting 

award 
(1) 

for 
any 

value 
in 

the 
range 

72-76 

ecf 
possible 

from 
incorrectly 

plotted/drawn 
line 

award 
(1) 

for 
any 

value 
in 

the 
range 

34-38 

ecf 
possible 

from 
incorrectly 

plotted/drawn 
line 

(c) 
| 

(i) 
2KNO3 

> 
2 
KNO2 + Oz 

© 
W
J
E
C
 
C
B
A
C
 

Ltd. 



M
a
r
k
s
 

available 

Q
u
e
s
t
i
o
n
 

Marking 
details 

AO1 
AOQ2 

A
O
3
 

Total 
| 
Maths 

Prac 

(ii) 
72 

(2) 

if answer 
incorrect 

award 
(1) 

for 
any 

of 
following 

i
d
 

4.35 
2 

2 
2 

6260 
87 

71.9 

Question 
3 

total 
0 

8 
1 

9 
8 

5 

© 
W
J
E
C
 
C
B
A
C
 

Ltd. 



Q
u
e
s
t
i
o
n
 

Marking 
details 

M
a
r
k
s
 
available 

A
O
1
 

A
O
2
 

AO3 
Total 

M
a
t
h
s
 

Prac 

6 
(a) 

L
o
n
d
o
n
,
 
Yorkshire 

and 
the 

North 
W
e
s
t
 

all 
have 

a 

m
e
a
n
 
D
M
F
T
 

of 
1.0 

T
h
e
 
South 

East 
has 

the 
lowest 

m
e
a
n
 
D
M
F
T
 

East 
Midlands 

has 
the 

highest 
mean 

D
M
F
T
 

East 
England, 

the 
South 

West 
and 

the 
South 

East 

have 
a 
m
e
a
n
 
D
M
F
T
 

of 
0.7 

The 
East 

M
i
d
l
a
n
d
s
 

has 
a 

lower 
m
e
a
n
 
D
M
F
T
 

than 

Yorkshire 

L
o
n
d
o
n
,
 

the 
North 

W
e
s
t
 
and 

South 
W
e
s
t
 

all 
have 

a 

m
e
a
n
 
D
M
F
T
 

of 
0.9 

(b) 
| 

(i) 
All 

areas 
with 

fluoridated 
drinking 

water 
have 

lower 

mean 
D
M
F
T
 

than 
areas 

which 
do 

not 
fluoridate 

water 

All 
areas 

with 
fluoridated 

drinking 
water 

have 
the 

s
a
m
e
 
m
e
a
n
 
D
M
F
T
 

as 
non-fluoridated 

areas 

All 
areas 

with 
fluoridated 

drinking 
water 

have 
lower 

mean 
D
M
F
T
 

than 
the 

North 
West 

(ii) 
It 

is 
not 

possible 
to 

decide 
whether 

fluoridation 
of 

drinking 
water 

lowers 
m
e
a
n
 
D
M
F
T
 

All 
areas 

with 
fluoridated 

drinking 
water 

have 
higher 

mean 
D
M
F
T
 

than 
areas 

which 
do 

not 
fluoridate 

drinking 
water 

All 
areas 

with 
fluoridated 

drinking 
water 

have 
a 

higher 
m
e
a
n
 
D
M
F
T
 

than 
the 

South 
West 

© 
W
J
E
C
 
C
B
A
C
 

Ltd. 

10 



M
a
r
k
s
 

available 

Question 
Marking 

details 
A
O
1
 

A
O
2
 

A
O
3
 

Total 
| 

Maths 
Prac 

(c) 
award 

(1) 
for 

any 
of 

following 

e 
more 

people 
brush 

their 
teeth 

(with 
toothpaste) 

e 
better 

dental 
hygiene 

/ 
use 

m
o
u
t
h
w
a
s
h
 

/ 
floss 

e 
natural 

fluoride 
in 

(drinking) 
water 

e 
less 

sugar 
in 

diets 
4 

1 

neutral 
a
n
s
w
e
r
s
 

toothpaste 

better 
education 

wealthier 
area 

Question 
6 

total 
0 

0 
5 

5 
0 

0 

© 
W
J
E
C
 
C
B
A
C
 

Ltd. 

11 



Q
u
e
s
t
i
o
n
 

Marking 
details 

M
a
r
k
s
 
available 

A
O
1
 

AOQ2 
A
O
3
 

Total 
M
a
t
h
s
 

P
r
a
c
 

3/2 
| 

(a) 
0.42 

(2) 

if answer 
incorrect 

award 
(1) 

for 
any 

of 
following 

42 
420000 
4.2 

x 
10° 

2 

(b) 
award 

(1) 
for 

any 
of 

following 

e 
distillation 

e° 
reverse 

o
s
m
o
s
i
s
 

e 
g
r
a
p
h
e
n
e
 
m
e
m
b
r
a
n
e
 

neutral 
a
n
s
w
e
r
s
 

desalination 

boiling 
/ evaporation 

/ condensation 

(c) 
add 

soap 
solution 

to 
both 

water 
samples 

and 
shake 

(1) 

fair 
testing 

- 
equal 

v
o
l
u
m
e
s
 

of 
both 

water 
s
a
m
p
l
e
s
 
and 

shake 
for 

an 
equal 

a
m
o
u
n
t
 

of 
time 

(1) 

the 
s
a
m
p
l
e
 

that 
p
r
o
d
u
c
e
s
 
more 

lather 
is 

the 
softer 

water 
/ the 

sample 
that 

produces 
less 

lather 
is 

the 
harder 

(1) 

alternative 
m
e
t
h
o
d
 

add 
1
c
m
?
/
 

small 
v
o
l
u
m
e
 

of 
soap 

solution 
and 

shake; 
if 

no 

lather 
add 

further 
1cm® 

/ small 
volume 

(1) 

fair 
testing 

- equal 
v
o
l
u
m
e
s
 

of 
both 

water 
samples 

and 

shake 
for 

an 
equal 

a
m
o
u
n
t
 

of 
time 

(1) 

the 
s
a
m
p
l
e
 

that 
lathers 

with 
less 

soap 
is 

the 
softer 

/ the 

s
a
m
p
l
e
 

that 
requires 

more 
soap 

is 
the 

harder 
(1) 

© 
W
J
E
C
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B
A
C
 

Ltd. 
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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
 

(d) 
N
a
2
C
O
3
 

1 

Q
u
e
s
t
i
o
n
 

8/2 
total 

© 
W
J
E
C
 
C
B
A
C
 

Ltd. 

15 


