
 

UNIVERSITY OF CAMBRIDGE INTERNATIONAL EXAMINATIONS 

GCE Advanced Subsidiary Level and GCE Advanced Level     
MARK SCHEME for the May/June 2011 question paper 

 

for the guidance of teachers 

 

 

 

9700 BIOLOGY 

9700/33 Paper 31 (Advanced Practical Skills 1), 

maximum raw mark 40 

 

 

This mark scheme is published as an aid to teachers and candidates, to indicate the requirements of 

the examination.  It shows the basis on which Examiners were instructed to award marks. It does not 

indicate the details of the discussions that took place at an Examiners’ meeting before marking began, 

which would have considered the acceptability of alternative answers.     

 

Mark schemes must be read in conjunction with the question papers and the report on the 

examination. 

 

 

 

• Cambridge will not enter into discussions or correspondence in connection with these mark schemes. 

 

 

 

Cambridge is publishing the mark schemes for the May/June 2011 question papers for most IGCSE, 

GCE Advanced Level and Advanced Subsidiary Level syllabuses and some Ordinary Level 

syllabuses. 

 

PMTPMTPMT



Page 2 Mark Scheme: Teachers’ version Syllabus Paper 

 GCE AS/A LEVEL – May/June 2011 9700 33 

 

© University of Cambridge International Examinations 2011 

Mark scheme abbreviations:  

; separates marking points  

/ alternative answers for the same point  

R reject  

A accept (for answers correctly cued by the question, or by extra guidance)  

AW alternative wording (where responses vary more than usual)  

underline actual word given must be used by candidate (grammatical variants excepted)  

max indicates the maximum number of marks that can be given  

ora or reverse argument 

mp marking point (with relevant number) 

ecf error carried forward 

I ignore  

AVP Alternative version possible 

ACE Analysis, Conclusions and Evaluation (skills) 

PDO Presentation of Data and Observations (skills) 

MMO Manipulations, Measurement and Observation (skills) 

 

PMTPMTPMT



P
a
g
e
 
3
 

M
a
r
k
 
S
c
h
e
m
e
:
 
T
e
a
c
h
e
r
s
’
 
v
e
r
s
i
o
n
 

S
y
l
l
a
b
u
s
 

P
a
p
e
r
 

 
G
C
E
 
A
S
/
A
 
L
E
V
E
L
 
–
 
M
a
y
/
J
u
n
e
 
2
0
1
1
 

9
7
0
0
 

3
3
 

 

©
 
U
n
iv
e
r
s
it
y
 
o
f
 
C
a
m
b
r
id
g
e
 
I
n
t
e
r
n
a
t
io
n
a
l 
E
x
a
m
in
a
t
io
n
s
 
2
0
1
1
 

 1
 

(
a
)
 
(
i
)
 
C
o
m
p
l
e
t
e
 
F
i
g
.
 
1
.
1
 
t
o
 
s
h
o
w
 
h
o
w
 
y
o
u
 
w
i
l
l
 
m
a
k
e
 
a
 
s
e
r
i
a
l
 
d
i
l
u
t
i
o
n
 
t
o
 
r
e
d
u
c
e
 
t
h
e
 
c
o
n
c
e
n
t
r
a
t
i
o
n
 
b
y
 
h
a
l
f
 
b
e
t
w
e
e
n
 
e
a
c
h
 

c
o
n
c
e
n
t
r
a
t
i
o
n
.
 
 

[
3
]
 

(
la
b
e
ls
 
u
n
d
e
r
 
c
o
r
r
e
c
t
 
s
e
q
u
e
n
c
e
 
o
f
 
b
e
a
k
e
r
s
 
e
it
h
e
r
 
le
f
t
 
t
o
 
r
ig
h
t
 
o
r
 
r
ig
h
t
 
t
o
 
le
f
t
-
)
 
 

2
.
5
 
A
N
D
 
1
.
2
(
5
)
 
A
N
D
 
0
.
6
(
2
5
)
;
 

MMO 

decisions  1 

[
1
]
 

A
d
d
it
io
n
a
l 
g
u
id
a
n
c
e
 
M
u
s
t
 
h
a
v
e
 
 

•
 

%
 
o
n
c
e
 

•
 

c
o
n
c
e
n
t
r
a
t
io
n
s
 
t
o
 
a
t
 
le
a
s
t
 
1
 
d
e
c
im
a
l 
p
la
c
e
 

(
u
s
e
s
 
s
e
r
ia
l 
d
il
u
t
io
n
 
t
o
 
c
o
m
p
le
t
e
 
t
h
r
e
e
 
u
n
la
b
e
ll
e
d
)
 
 
 

(
a
d
d
s
 
p
r
e
v
io
u
s
 
c
o
n
c
e
n
t
r
a
t
io
n
 
o
f
 
E
 
t
o
 
e
a
c
h
 
o
f
 
t
h
r
e
e
 
b
e
a
k
e
r
s
 
a
n
d
 
s
a
m
e
 
v
o
lu
m
e
)
 

5
(
%
)
 
w
it
h
 
v
o
lu
m
e
 

o
r
 
s
h
o
w
n
 
b
y
 
a
r
r
o
w
 
f
r
o
m
 
(
5
%
)
 
w
it
h
 
v
o
lu
m
e
 

A
N
D
 
t
h
e
 
s
a
m
e
 
v
o
lu
m
e
 
t
r
a
n
s
f
e
r
r
e
d
 
f
r
o
m
 
f
ir
s
t
 
b
e
a
k
e
r
 
t
o
 
s
e
c
o
n
d
 
a
n
d
 
f
r
o
m
 
s
e
c
o
n
d
 

b
e
a
k
e
r
 
t
o
 
t
h
ir
d
 
b
e
a
k
e
r
)
;
 

[
1
]
 

A
d
d
it
io
n
a
l 
g
u
id
a
n
c
e
 
M
u
s
t
 
h
a
v
e
 
 

•
 

c
m

3

 
o
n
c
e
 

e
c
f
 

•
 

if
 
m
p
1
 
in
c
o
r
r
e
c
t
 

(
a
d
d
s
 
(
d
is
t
il
le
d
)
 
w
a
t
e
r
 / W

 
t
o
 
e
a
c
h
 
o
f
 
t
h
r
e
e
 
b
e
a
k
e
r
s
)
 

1
0
 
c
m

3

 
(
W

 / w
a
t
e
r
)
;
 

MMO decisions 2 

[
1
]
 

A
d
d
it
io
n
a
l 
g
u
id
a
n
c
e
 
M
u
s
t
 
h
a
v
e
 
 

•
 

c
m

3

 
o
n
c
e
 

e
c
f
 
 

•
 

if
 
m
p
1
 
in
c
o
r
r
e
c
t
 

•
 

if
 
m
p
2
 
in
c
o
r
r
e
c
t
 
B
U
T
 
M
U
S
T
 
a
d
d
 
p
r
e
v
io
u
s
 
c
o
n
c
e
n
t
r
a
t
io
n
 
t
o
 
s
e
c
o
n
d
 
a
n
d
 
t
h
ir
d
 
b
e
a
k
e
r
s
 

 
 

(
i
i
)
 
D
e
s
c
r
i
b
e
 
h
o
w
 
y
o
u
 
w
i
l
l
 
s
e
t
 
u
p
 
t
h
i
s
 
c
o
n
t
r
o
l
 
u
s
i
n
g
 
t
h
e
 
a
p
p
a
r
a
t
u
s
 
p
r
o
v
i
d
e
d
.
 

[
1
]
 

ACE 

improvement 1 

[
1
]
 

(
m
a
y
 
a
n
s
w
e
r
 
in
 
t
e
r
m
s
 
o
f
 
s
e
t
t
in
g
 
u
p
 
t
e
s
t
-
t
u
b
e
s
)
 

b
o
il
 
e
n
z
y
m
e
 
 

O
r
 
r
e
p
la
c
e
 
e
n
z
y
m
e

 / E
 
w
it
h
 
w
a
t
e
r
 / W

 

O
r
 
u
s
e
 
w
a
t
e
r
 / W

 
in
s
t
e
a
d
 
o
f
 
e
n
z
y
m
e

 / E
 

O
r
 
u
s
e
 
u
r
e
a

 / U
 
a
n
d
 
w
a
t
e
r
 / W

 
 

(
I
g
n
o
r
e
 
e
q
u
a
l 
v
o
lu
m
e
 
o
r
 
2
 
c
m

3

 
o
f
 
e
a
c
h
)
 

PMTPMTPMT



P
a
g
e
 
4
 

M
a
r
k
 
S
c
h
e
m
e
:
 
T
e
a
c
h
e
r
s
’
 
v
e
r
s
i
o
n
 

S
y
l
l
a
b
u
s
 

P
a
p
e
r
 

 
G
C
E
 
A
S
/
A
 
L
E
V
E
L
 
–
 
M
a
y
/
J
u
n
e
 
2
0
1
1
 

9
7
0
0
 

3
3
 

 

©
 
U
n
iv
e
r
s
it
y
 
o
f
 
C
a
m
b
r
id
g
e
 
I
n
t
e
r
n
a
t
io
n
a
l 
E
x
a
m
in
a
t
io
n
s
 
2
0
1
1
 

 
 

(
i
i
i
)
 
P
r
e
p
a
r
e
 
t
h
e
 
s
p
a
c
e
 
b
e
l
o
w
 
a
n
d
 
r
e
c
o
r
d
 
y
o
u
r
 
r
e
s
u
l
t
s
.
 

[
5
]
 

t
a
b
le
 
w
it
h
 
a
ll
 
c
e
ll
s
 
d
r
a
w
n
 
 

A
N
D
 
h
e
a
d
in
g
 
(
t
o
p
 
o
r
 
le
f
t
)
 
 

p
e
r
c
e
n
t
(
a
g
e
)
 
c
o
n
c
(
e
n
t
r
a
t
io
n
)
;
 

[
1
]
 

A
d
d
it
io
n
a
l 
g
u
id
a
n
c
e

C
a
n
 
h
a
v
e
 

•
 

n
o
 
o
u
t
e
r
 
b
o
u
n
d
a
r
y
 

•
 

%
 

•
 

s
o
lu
t
io
n
 
%
 
o
r
 
e
n
z
y
m
e
 
%
 
o
r
 
p
e
r
c
e
n
t
a
g
e
 
s
o
lu
t
io
n
 
o
r
 
p
e
r
c
e
n
t
a
g
e
 
e
n
z
y
m
e
 

D
o
 
n
o
t
 
g
i
v
e
 
m
a
r
k
 
i
f
 

•
 

%
 
in
 
c
e
ll
s
 
o
f
 
t
h
e
 
h
e
a
d
e
d
 
c
o
lu
m
n
/
r
o
w
 

•
 

o
t
h
e
r
 
u
n
it
s
 
e
.
g
.
 
m
o
l 
d
m

3

 

(
h
e
a
d
in
g
 
o
n
 
a
n
y
 
o
n
e
 
t
i
m
e
 
c
o
l
u
m
n
/
r
o
w
 
in
c
lu
d
in
g
 
m
e
a
n
)
 

t
im
e
 
w
it
h
 
s
 
o
r
 
s
e
c
(
o
n
d
s
)
;
 

PDO  recording 2 

[
1
]
 

A
d
d
it
io
n
a
l 
g
u
id
a
n
c
e

D
o
 
n
o
t
 
g
i
v
e
 
m
a
r
k
 
i
f
 

•
 

u
n
it
s
 
in
 
c
e
ll
s
 
o
f
 
t
h
e
 
h
e
a
d
e
d
 
c
o
lu
m
n
/
r
o
w
 

•
 

m
in
(
u
t
e
s
)
 

•
 

a
d
d
it
io
n
a
l 
c
o
lu
m
n
s
/
r
o
w
s
 
f
o
r
 
v
o
lu
m
e
s
 
o
f
 
e
n
z
y
m
e
 
o
r
 
u
r
e
a
 

•
 

t
 
o
r
 
T
 

(
in
 
c
o
n
c
e
n
t
r
a
t
io
n
 
c
o
lu
m
n
)
 

l
o
w
e
s
t
 
c
o
n
c
e
n
t
r
a
t
io
n
 
o
f
 
E
 
f
ir
s
t
 
t
o
 
h
ig
h
e
s
t
 
c
o
n
c
e
n
t
r
a
t
io
n
 
m
in
im
u
m
 
o
f
 
t
h
r
e
e
;
 
 

[
1
]
 

A
d
d
it
io
n
a
l 
g
u
id
a
n
c
e

I
g
n
o
r
e
 
 

•
 

c
o
n
t
r
o
l 
o
r
 
0
%
 
o
r
 
W
 
b
e
f
o
r
e
 
o
r
 
a
f
t
e
r
 
o
r
 
n
o
t
 
p
r
e
s
e
n
t
 
b
u
t
 
n
o
t
 
in
 
m
id
d
le
 

C
a
n
 
h
a
v
e
 

•
 

e
c
f
 
a
n
y
 
lo
w
e
s
t
 
r
e
c
o
r
d
e
d
 
c
o
n
c
e
n
t
r
a
t
io
n
 

r
e
c
o
r
d
s
 
w
h
o
le
 
s
e
c
o
n
d
s
 
(
n
u
m
b
e
r
s
)
 
le
s
s
 
t
h
a
n
 
6
0
1
 
f
o
r
 
5
 
c
o
n
c
e
n
t
r
a
t
io
n
s
 
a
n
d
 
c
o
n
t
r
o
l 
(
6
)
;
 

(
m
a
r
k
 
f
i
r
s
t
 
c
o
lu
m
n
/
r
o
w
 
o
f
 
r
e
c
o
r
d
e
d
 
t
im
e
 
t
a
k
e
n
)
 

[
1
]
 

A
d
d
it
io
n
a
l 
g
u
id
a
n
c
e

M
u
s
t
 
h
a
v
e
 

•
 

w
h
o
le
 
s
e
c
o
n
d
s
 
o
n
ly
 

•
 

n
o
 
v
a
lu
e
 
o
v
e
r
 
6
0
0
 
 

MMO collection 3 

[
1
]
 

h
ig
h
e
s
t
 
c
o
n
c
e
n
t
r
a
t
io
n
 
r
e
c
o
r
d
e
d
 
is
 
s
h
o
r
t
e
r
 
t
im
e
 
t
h
a
n
 
n
e
x
t
 
c
o
n
c
e
n
t
r
a
t
io
n
;
 

(
m
a
r
k
 
f
i
r
s
t
 
c
o
lu
m
n
/
r
o
w
 
o
f
 
r
e
c
o
r
d
e
d
 
t
im
e
 
t
a
k
e
n
)
 

PMTPMTPMT



P
a
g
e
 
5
 

M
a
r
k
 
S
c
h
e
m
e
:
 
T
e
a
c
h
e
r
s
’
 
v
e
r
s
i
o
n
 

S
y
l
l
a
b
u
s
 

P
a
p
e
r
 

 
G
C
E
 
A
S
/
A
 
L
E
V
E
L
 
–
 
M
a
y
/
J
u
n
e
 
2
0
1
1
 

9
7
0
0
 

3
3
 

 

©
 
U
n
iv
e
r
s
it
y
 
o
f
 
C
a
m
b
r
id
g
e
 
I
n
t
e
r
n
a
t
io
n
a
l 
E
x
a
m
in
a
t
io
n
s
 
2
0
1
1
 

 
 

(
i
v
)
 
C
a
l
c
u
l
a
t
e
 
t
h
e
 
r
a
t
e
 
o
f
 
r
e
a
c
t
i
o
n
 
f
o
r
 
t
h
e
 
1
0
%
 
E
 
c
o
n
c
e
n
t
r
a
t
i
o
n
.
 
 

[
1
]
 

(
f
r
o
m
 
r
e
s
u
lt
s
 
o
r
 
m
e
a
n
)
 

c
o
r
r
e
c
t
 
a
n
s
w
e
r
 
(
1
 
d
iv
id
e
d
 
b
y
 
t
h
e
 
r
e
s
u
lt
 
f
o
r
 
1
0
%
)
 
w
it
h
 
u
n
it
s
 
s

1

;
 

ACE interpretation 1 

[
1
]
 

A
d
d
it
io
n
a
l 
g
u
id
a
n
c
e
 
C
a
n
 
h
a
v
e
 

•
 

s
e
c
(
o
n
d
s
)

1

 
 

D
o
 
n
o
t
 
g
i
v
e
 
m
a
r
k
 
i
f
 
 

•
 

n
o
 
r
e
s
u
lt
 
f
o
r
 
1
0
%
.
 
 

•
 

m
o
r
e
 
t
h
a
n
 
3
 
s
ig
n
if
ic
a
n
t
 
f
ig
u
r
e
s
.
 

E
.
g
.
 
0
.
0
0
3
4
5
 
!
 
(
3
 
s
ig
.
 
f
ig
s
)
 
N
O
T
 
0
.
0
0
3
4
5
6
 
X
 
(
4
 
s
ig
.
 
f
ig
s
)
 

 
 

(
v
)
 
I
d
e
n
t
i
f
y
 
o
n
e
 
s
i
g
n
i
f
i
c
a
n
t
 
s
o
u
r
c
e
s
 
o
f
 
e
r
r
o
r
 
i
n
 
y
o
u
r
 
i
n
v
e
s
t
i
g
a
t
i
o
n
.
 

[
1
]
 

M
a
r
k
 
a
s
 
i
n
c
o
r
r
e
c
t
 
i
d
e
a
s
 

t
e
m
p
e
r
a
t
u
r
e
 

p
H
 

e
v
a
p
o
r
a
t
io
n
 

a
n
y
 
e
r
r
o
r
s
 
w
h
ic
h
 
a
f
f
e
c
t
 
a
ll
 
t
e
s
t
-
t
u
b
e
s
 
e
q
u
a
ll
y
  

C
a
u
s
e
 
o
f
 
e
r
r
o
r
 
 

W
I
T
H
 
id
e
a
 
o
f
 
e
r
r
o
r
 
 

1
.
 

(
d
e
p
e
n
d
e
n
t
)
 

c
o
lo
u
r
 
c
h
a
n
g
e

 / r
e
d
 
t
o
 
b
lu
e

 / 
e
n
d
-
p
o
in
t
 

li
t
m
u
s
 
c
o
lo
u
r
 

d
if
f
ic
u
lt
 
t
o
 

ju
d
g
e
 

s
e
e
 
o
r
 
id
e
n
t
if
y
 

d
e
t
e
r
m
in
e
 

is
 
s
u
b
je
c
t
iv
e
 

m
a
y
 
b
e
 
d
if
f
e
r
e
n
t
 
 

t
o
o
 
q
u
ic
k
;
 

2
.
 

t
im
in
g
 

  r
e
a
c
t
io
n
 
s
t
a
r
t
s
 

n
o
t
 
s
a
m
e
 
o
r
 
d
e
s
c
r
ib
e
s
 

o
n
ly
 
s
t
a
r
t
s
 
w
h
e
n
 
a
d
d
e
d
 
t
o
 
a
ll
 
t
e
s
t
-
t
u
b
e
s
 
o
r
 
d
e
la
y
e
d
 
o
r
 
n
o
t
 
a
d
d
e
d
 
a
t
 
s
a
m
e
 
t
im
e
 

t
o
o
 
q
u
ic
k
 
o
r
 
d
e
s
c
r
ib
e
s
 
m
o
r
e
 
c
o
n
c
e
n
t
r
a
t
e
d
 
g
o
e
s
 
q
u
ic
k
ly
 
o
r
 
a
f
t
e
r
 
r
e
a
c
t
io
n
 
s
t
a
r
t
s
 

b
e
f
o
r
e
 
t
im
in
g
;
 

ACE interpretation max 1 

m
a
x
 

1
 

3
.
 

(
s
t
a
n
d
a
r
d
is
e
d
)
 

li
t
m
u
s
 
p
a
p
e
r
 

e
n
z
y
m
e
 

 s
t
ic
k
s
 
t
o
 
s
id
e
s
/
b
o
t
t
o
m
 

n
o
t
 
d
is
s
o
lv
e
d
;
 

PMTPMTPMT



P
a
g
e
 
6
 

M
a
r
k
 
S
c
h
e
m
e
:
 
T
e
a
c
h
e
r
s
’
 
v
e
r
s
i
o
n
 

S
y
l
l
a
b
u
s
 

P
a
p
e
r
 

 
G
C
E
 
A
S
/
A
 
L
E
V
E
L
 
–
 
M
a
y
/
J
u
n
e
 
2
0
1
1
 

9
7
0
0
 

3
3
 

 

©
 
U
n
iv
e
r
s
it
y
 
o
f
 
C
a
m
b
r
id
g
e
 
I
n
t
e
r
n
a
t
io
n
a
l 
E
x
a
m
in
a
t
io
n
s
 
2
0
1
1
 

 

 
 

A
d
d
it
io
n
a
l 
g
u
id
a
n
c
e

D
o
 
n
o
t
 
g
i
v
e
 
m
a
r
k
 
i
f
 
(
c
o
u
n
t
 
a
s
 
a
n
 
i
d
e
a
)
 

•
 

h
u
m
a
n
 
r
e
a
c
t
io
n
 
t
im
e
 

•
 

ju
s
t
 
h
a
v
e
 
c
a
u
s
e
 
a
n
d
 
n
o
 
id
e
a
 
o
f
 
e
r
r
o
r
 

•
 

g
iv
e
 
im
p
r
o
v
e
m
e
n
t
 
o
r
 
c
o
r
r
e
c
t
io
n
 
o
f
 
e
r
r
o
r
 
e
.
g
.
 
s
h
o
u
ld
 
h
a
v
e
 
t
im
e
d
 
e
a
c
h
 
o
n
e
 
s
e
p
a
r
a
t
e
ly
 

•
 

c
o
n
t
a
m
in
a
t
io
n
 

 
 

(
v
i
)
 
S
u
g
g
e
s
t
 
h
o
w
 
y
o
u
 
w
o
u
l
d
 
m
a
k
e
 
t
w
o
 
i
m
p
r
o
v
e
m
e
n
t
s
 
t
o
 
t
h
i
s
 
i
n
v
e
s
t
i
g
a
t
i
o
n
.
 

[
2
]
 
 

1
.
 

 

(
d
e
p
e
n
d
e
n
t
)
 

u
s
e
 
p
H
 
m
e
t
e
r
 
 

u
s
e
 
d
a
t
a
lo
g
g
e
r
 
a
n
d
 
p
H
 
s
e
n
s
o
r
 

li
q
u
id
 
li
t
m
u
s
 
o
r
 
in
d
ic
a
t
o
r
 
a
n
d
 
c
o
lo
r
im
e
t
e
r
;
 

 
A
d
d
it
io
n
a
l 
g
u
id
a
n
c
e
 
D
o
 
n
o
t
 
g
i
v
e
 
m
a
r
k
 
i
f
 
(
c
o
u
n
t
 
a
s
 
a
n
 
i
d
e
a
)
 

•
 

o
n
ly
 
c
o
lo
r
im
e
t
e
r
 
(
li
t
m
u
s
 
p
a
p
e
r
!
)
 

•
 

o
n
ly
 
u
n
iv
e
r
s
a
l 
in
d
ic
a
t
o
r
 

•
 

u
s
e
 
o
f
 
c
o
lo
u
r
 
c
h
a
r
t
s
 

2
.
 

s
t
a
g
g
e
r
 
s
t
a
r
t
 
o
r
 
d
o
 
in
d
iv
id
u
a
ll
y
 
o
r
 
u
s
e
 
m
o
r
e
 
s
t
o
p
 
c
lo
c
k
s
 
o
r
 
u
s
e
 
h
e
lp
;
 

3
.
 

r
e
p
li
c
a
t
e
;
 

 
A
d
d
it
io
n
a
l 
g
u
id
a
n
c
e
 
C
a
n
 
h
a
v
e
 
 

•
 

r
e
p
e
a
t
 
o
r
 
m
o
r
e
 
t
r
ia
ls
 
o
r
 
m
o
r
e
 
r
e
a
d
in
g
s
 

I
g
n
o
r
e
 

•
 

m
e
a
n
 

4
.
 

(
s
t
a
n
d
a
r
d
is
e
d
 
v
a
r
ia
b
le
s
)
 

d
r
y
 
t
e
s
t
-
t
u
b
e
s
 

(
d
is
s
o
lv
e
 
e
n
z
y
m
e
 
w
it
h
 
id
e
a
 
o
f
 
h
o
w
)
 
le
a
v
e
 
f
o
r
 
lo
n
g
e
r
 
o
r
 
u
s
e
 
s
t
ir
r
e
r
 
o
r
 
w
a
r
m
;
 

 
A
d
d
it
io
n
a
l 
g
u
id
a
n
c
e
 
D
o
 
n
o
t
 
g
i
v
e
 
m
a
r
k
 
i
f
 

•
 

r
e
f
.
 
t
o
 
s
e
p
a
r
a
t
e
 
s
y
r
in
g
e
s
 

•
 

u
s
e
 
la
r
g
e
r
 
v
o
lu
m
e
s
 

•
 

p
u
t
 
c
o
v
e
r
s
 
o
r
 
li
d
s
 
o
n
 

5
.
 

(
in
d
e
p
e
n
d
e
n
t
 
v
a
r
ia
b
le
)
 

m
o
r
e

 / w
id
e

 / n
a
r
r
o
w
(
e
r
)
  /

 d
if
f
e
r
e
n
t
 / h
ig
h
(
e
r
)
  /

 lo
w
(
e
r
)
  /

 e
x
a
m
p
le
s
 
r
a
n
g
e
 
o
f
 
c
o
n
c
e
n
t
r
a
t
io
n
s
 / d
il
u
t
io
n
s
 / s
o
lu
t
io
n
s
;
 

ACE improvements max 2 

m
a
x
 

2
 

 
A
d
d
it
io
n
a
l 
g
u
id
a
n
c
e
 
D
o
 
n
o
t
 
g
i
v
e
 
m
a
r
k
 
i
f
 

•
 

u
s
e
 
b
u
r
e
t
t
e
 
o
r
 
g
r
a
d
u
a
t
e
d
 
p
ip
e
t
t
e
 
o
r
 
s
m
a
ll
e
r
 
s
y
r
in
g
e
 
o
r
 
w
it
h
 
s
m
a
ll
e
r
 
d
iv
is
io
n
s
 

PMTPMTPMT



P
a
g
e
 
7
 

M
a
r
k
 
S
c
h
e
m
e
:
 
T
e
a
c
h
e
r
s
’
 
v
e
r
s
i
o
n
 

S
y
l
l
a
b
u
s
 

P
a
p
e
r
 

 
G
C
E
 
A
S
/
A
 
L
E
V
E
L
 
–
 
M
a
y
/
J
u
n
e
 
2
0
1
1
 

9
7
0
0
 

3
3
 

 

©
 
U
n
iv
e
r
s
it
y
 
o
f
 
C
a
m
b
r
id
g
e
 
I
n
t
e
r
n
a
t
io
n
a
l 
E
x
a
m
in
a
t
io
n
s
 
2
0
1
1
 

 
(
b
)
 
(
i
)
 
P
l
o
t
 
a
 
c
h
a
r
t
 
o
f
 
t
h
e
 
d
a
t
a
 
s
h
o
w
n
 
i
n
 
T
a
b
l
e
 
1
.
1
.
 

[
4
]
 
 

x
-
a
x
is
 
 
 
 
 
 
 
 
m
e
t
h
o
d
 

A
N
D
 
y
-
a
x
is
 
 

n
it
r
o
g
e
n

 / N
 
(
/
)
 
m
il
li
o
n
s
 
t
o
n
(
n
e
)
s
 
p
e
r
 
y
e
a
r
;
 

[
1
]
 

A
d
d
it
io
n
a
l 
g
u
id
a
n
c
e

D
o
 
n
o
t
 
g
i
v
e
 
m
a
r
k
 
i
f
 

•
 

a
n
y
 
u
n
it
s
 
e
.
g
.
 
a
r
b
it
r
a
r
y
 
u
n
it
s
 
o
n
 
x
-
a
x
is
 
 

M
u
s
t
 
h
a
v
e
 
 

•
 

u
n
it
s
 
o
n
 
y
-
a
x
is
 
 

s
c
a
le
 
a
s
 
x
-
a
x
is
 

e
v
e
n
 
w
id
t
h
s
 
t
o
 
u
p
 
t
o
 
2
 
c
m
 

A
N
D
 
y
-
a
x
is
 
 

2
0
 
t
o
 
2
 
c
m
 
a
n
d
 
m
u
s
t
 
la
b
e
l 
e
a
c
h
 
2
 
c
m
 
 

A
N
D
 
 

s
t
a
r
t
 
a
t
 
0
;
 

[
1
]
 

A
d
d
it
io
n
a
l 
g
u
id
a
n
c
e

D
o
 
n
o
t
 
g
i
v
e
 
m
a
r
k
 
i
f
 

•
 

a
w
k
w
a
r
d
 
s
c
a
le
 
e
.
g
.
 
2
5
 
o
r
 
4
0
 
t
o
 
2
 
c
m
.
 

•
 

O
r
 
b
a
r
s
 
d
r
a
w
n
 
o
u
t
s
id
e
 
g
r
id
 

c
o
r
r
e
c
t
 
p
lo
t
t
in
g
 
o
f
 
e
a
c
h
 
b
a
r
;
 

[
1
]
 

A
d
d
it
io
n
a
l 
g
u
id
a
n
c
e

e
c
f
 
if
 
y
-
a
x
is
 
n
o
t
 
0
 
if
 
s
c
a
le
 
2
0
 
t
o
 
2
 
c
m
.
 
 

H
o
r
iz
o
n
t
a
l 
t
o
p
 
li
n
e
 
m
u
s
t
 
b
e
 
c
le
a
r
,
 
s
h
a
r
p
 
a
n
d
 
r
u
le
d
 
t
o
 
s
h
o
w
 
p
lo
t
.
 
 

D
o
 
n
o
t
 
g
i
v
e
 
m
a
r
k
 
i
f
 

•
 

a
w
k
w
a
r
d
 
y
-
a
x
is
 
s
c
a
le
 

•
 

b
a
r
s
 
a
r
r
a
n
g
e
d
 
d
if
f
e
r
e
n
t
ly
 
f
r
o
m
 
o
r
d
e
r
 
o
f
 
t
a
b
le
 
 

•
 

h
o
r
iz
o
n
t
a
l 
li
n
e
s
 
t
o
o
 
t
h
ic
k
 
–
 
1
 
m
m

 / h
a
lf
 
s
q
u
a
r
e
 
o
r
 
n
o
t
 
c
le
a
r
 

e
a
c
h
 
b
a
r
 
s
e
p
a
r
a
t
e
 
a
n
d
 
m
u
s
t
 
b
e
 
5
 

A
N
D
 
b
a
r
s
 
–
 
 

•
 

q
u
a
li
t
y
 
–
 
r
u
le
d
 
v
e
r
t
ic
a
l 
li
n
e
s
 
 

•
 

a
n
d
 
la
b
e
ll
e
d
 
c
le
a
r
ly
 
w
it
h
 
m
e
t
h
o
d
;
 

PDO layout 4 

[
1
]
 

A
d
d
it
io
n
a
l 
g
u
id
a
n
c
e

M
u
s
t
 
h
a
v
e
 
 

•
 

t
h
in
n
e
r
 
t
h
a
n
 
h
a
lf
 
s
q
u
a
r
e
 
v
e
r
t
ic
a
l 
li
n
e
s
 
t
o
 
h
o
r
iz
o
n
t
a
l 
m
u
s
t
 
m
e
e
t
 
e
x
a
c
t
ly
 
 

•
 

a
n
y
 
c
le
a
r
 
la
b
e
ls
 
e
.
g
.
 
I
 / A

 / D
 / N

 / F
 
–
 
u
n
d
e
r
n
e
a
t
h
,
 
m
u
s
t
 
b
e
 
d
ir
e
c
t
ly
 
b
e
lo
w
 
c
o
r
r
e
c
t
 
b
a
r
 
o
r
 
in
s
id
e
 
b
a
r
 
 

D
o
 
n
o
t
 
g
i
v
e
 
m
a
r
k
 
i
f
 
 

•
 

s
o
li
d
 
s
h
a
d
in
g
 
o
r
 
li
n
e
 
s
h
a
d
in
g
 
o
u
t
s
id
e
 
a
 
b
a
r
 

•
 

a
n
y
 
f
e
a
t
h
e
r
y
 
li
n
e
 
 
 

•
 

ir
r
e
g
u
la
r
 
t
h
ic
k
n
e
s
s
 
O
R
 
n
o
t
 
p
o
s
s
ib
le
 
t
o
 
s
e
e
 
d
r
a
w
n
 
li
n
e
 

PMTPMTPMT



P
a
g
e
 
8
 

M
a
r
k
 
S
c
h
e
m
e
:
 
T
e
a
c
h
e
r
s
’
 
v
e
r
s
i
o
n
 

S
y
l
l
a
b
u
s
 

P
a
p
e
r
 

 
G
C
E
 
A
S
/
A
 
L
E
V
E
L
 
–
 
M
a
y
/
J
u
n
e
 
2
0
1
1
 

9
7
0
0
 

3
3
 

 

©
 
U
n
iv
e
r
s
it
y
 
o
f
 
C
a
m
b
r
id
g
e
 
I
n
t
e
r
n
a
t
io
n
a
l 
E
x
a
m
in
a
t
io
n
s
 
2
0
1
1
 

 
 

(
i
i
)
 
C
a
l
c
u
l
a
t
e
 
t
h
e
 
p
e
r
c
e
n
t
a
g
e
 
d
e
c
r
e
a
s
e
 
f
r
o
m
 
1
8
4
0
–
1
8
5
0
 
t
o
 
1
9
9
0
–
2
0
0
0
.
 

[
2
]
 
 

1
2
3
 
–
 
1
0
8
 

O
R
 
 

1
0
8
/
1
2
3
X
1
0
0
 
 

[
1
]
 

A
d
d
it
io
n
a
l 

g
u
id
a
n
c
e
 

M
u
s
t
 
h
a
v
e
 
 

•
 

m
in
u
s
 
s
ig
n
 
o
r
 
m
in
u
s
 

 

(
1
2
3
 
–
 
1
0
8
)
 
 

o
r
 
1
5
 
 

m
u
s
t
 
h
a
v
e
 

(
1
2
3
 
–
 
1
0
8
)
 
o
r
 

d
e
c
r
e
a
s
e
 
1
5
 

 o
r
 
 

(
a
n
s
w
e
r
 
f
r
o
m
 
a
n
y
 

s
u
b
t
r
a
c
t
io
n
)
 
 
 
 

C
a
n
 
h
a
v
e
 
1
0
6

 
o
r
 

(
1
5
)
 
0
0
0
 
0
0
0
 

d
iv
id
e
d
 
b
y
 

/
1
2
3
 
 

a
n
d
 
 

m
u
lt
ip
li
e
d
 

b
y
 
X
 
1
0
0
 

A
N
D
 
a
n
s
w
e
r
 
 

r
o
u
n
d
e
d
 
t
o
 
w
h
o
le
 

n
u
m
b
e
r
 
(
1
2
 
)
 

o
r
 
 

3
 
s
ig
.
 
f
ig
s
.
 
i.
e
.
 

o
n
e
 
d
e
c
im
a
l 

p
la
c
e
 
(
1
2
.
2
)
;
 

O
R
 
 

1
0
0
 
–
 
8
7
.
8
 

A
ll
o
w
 
if
 
c
a
n
 

s
e
e
 

1
2
3
 
=
 
1
0
0
%
 

t
h
e
n
 
m
p
2
 

A
N
D
 
a
n
s
w
e
r
 
 

r
o
u
n
d
e
d
 
t
o
 
w
h
o
le
 
n
u
m
b
e
r
 
(
1
2
 
)
 

o
r
 
 

3
 
s
ig
.
 
f
ig
s
.
 
i.
e
.
 
o
n
e
 
d
e
c
im
a
l 
p
la
c
e
 
(
1
2
.
2
)
;
 

PDO display 2 

[
1
]
 

A
d
d
it
io
n
a
l 
g
u
id
a
n
c
e
 
M
u
s
t
 
h
a
v
e
 

•
 

a
n
s
w
e
r
 
f
r
o
m
 
a
 
s
u
b
t
r
a
c
t
io
n
,
 
 

•
 

d
iv
is
io
n
 
a
n
d
 
m
u
lt
ip
li
c
a
t
io
n
 
s
ig
n
s
/
w
o
r
d
in
g
 

 
 

(
i
i
i
)
 
S
u
g
g
e
s
t
 
o
n
e
 
r
e
a
s
o
n
 
f
o
r
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
i
n
 
t
h
e
 
n
a
t
u
r
a
l
 
f
i
x
a
t
i
o
n
 
b
e
t
w
e
e
n
 
1
8
4
0
–
1
8
5
0
 
a
n
d
 
1
9
9
0
–
2
0
0
0
.
 

[
1
]
 
 

I
D
E
A
 
O
F
 

 
 
 
 
 
 
 
le
s
s
 
u
n
c
u
lt
iv
a
t
e
d
 
la
n
d
 
o
r
 
m
o
r
e
 
c
u
lt
iv
a
t
e
d
 

O
R
 
m
o
r
e
 
c
r
o
p
s
 
g
r
o
w
n
 
 

O
R
 
(
m
o
r
e
)
 
d
e
f
o
r
e
s
t
a
t
io
n
 
o
r
 
lo
s
s
 
o
f
 
h
a
b
it
a
t
 
o
r
 
d
e
s
e
r
t
if
ic
a
t
io
n
 

O
R
 
b
u
il
d
in
g
 
o
r
 
u
r
b
a
n
is
a
t
io
n
 

O
R
 
le
s
s
 
le
g
u
m
in
o
u
s
 
p
la
n
t
s
 
o
r
 
R
h
iz
o
b
iu
m
 
o
r
 
o
r
g
a
n
is
m
s
 
in
v
o
lv
e
d
 
in
 
N
 
f
ix
a
t
io
n
 

O
R
 
m
o
r
e
 
f
e
r
t
il
is
e
r
s
 
s
o
 
e
u
t
r
o
p
h
ic
a
t
io
n
 

A
V
P
;
 

ACE conclusions 1 

[
1
]
 

A
d
d
it
io
n
a
l 
g
u
id
a
n
c
e
 
D
o
 
n
o
t
 
g
i
v
e
 
m
a
r
k
 
i
f
 

•
 

m
o
r
e
 
p
o
ll
u
t
io
n
 
u
n
q
u
a
li
f
ie
d
 

[
T
o
t
a
l
:
 
2
0
]

PMTPMTPMT



P
a
g
e
 
9
 

M
a
r
k
 
S
c
h
e
m
e
:
 
T
e
a
c
h
e
r
s
’
 
v
e
r
s
i
o
n
 

S
y
l
l
a
b
u
s
 

P
a
p
e
r
 

 
G
C
E
 
A
S
/
A
 
L
E
V
E
L
 
–
 
M
a
y
/
J
u
n
e
 
2
0
1
1
 

9
7
0
0
 

3
3
 

 

©
 
U
n
iv
e
r
s
it
y
 
o
f
 
C
a
m
b
r
id
g
e
 
I
n
t
e
r
n
a
t
io
n
a
l 
E
x
a
m
in
a
t
io
n
s
 
2
0
1
1
 

2
 

(
a
)
 
(
i
)
 
D
r
a
w
 
a
 
l
a
r
g
e
 
p
l
a
n
 
d
i
a
g
r
a
m
 
o
f
 
t
h
e
 
p
a
r
t
 
o
f
 
t
h
e
 
l
e
a
f
 
i
n
d
i
c
a
t
e
d
 
b
y
 
t
h
e
 
s
h
a
d
e
d
 
a
r
e
a
 
F
i
g
.
 
2
.
1
.
 
 
L
a
b
e
l
 
t
h
e
 
v
a
s
c
u
l
a
r
 
b
u
n
d
l
e
 
a
n
d
 
t
h
e
 

p
a
l
i
s
a
d
e
 
l
a
y
e
r
.
 

[
5
]
 

c
le
a
r
,
 
s
h
a
r
p
,
 
u
n
b
r
o
k
e
n
 
li
n
e
s
 
 
A
N
D
 

n
o
 
s
h
a
d
in
g
 

A
N
D
 
 
la
r
g
e
r
 
t
h
a
n
 
6
0
 
m
m
 
a
c
r
o
s
s
 
w
id
e
s
t
 
p
o
in
t
 
t
o
p
 
t
o
 
b
o
t
t
o
m
;
 

PDO layout 1 

[
1
]
 

 
M
u
s
t
 
h
a
v
e
 

•
 

t
h
r
e
e
 
o
r
 
m
o
r
e
 
h
a
n
d
-
d
r
a
w
n
 
(
n
o
t
 
r
u
le
d
)
 
li
n
e
s
 
a
n
d
 
o
n
e
 
o
r
 
m
o
r
e
 
‘e
n
c
lo
s
e
d
 
a
r
e
a
s
’ 

D
o
 
n
o
t
 
g
i
v
e
 
m
a
r
k
 
i
f
 

•
 

d
r
a
w
n
 
o
v
e
r
 
t
h
e
 
p
r
in
t
 
o
f
 
q
u
e
s
t
io
n
 
 

•
 

a
n
y
 
f
e
a
t
h
e
r
y
 
o
r
 
b
r
o
k
e
n
 
o
r
 
o
v
e
r
la
p
s
 
in
 
li
n
e
s
 

•
 

a
n
y
 
‘t
a
il
’ 
o
r
 
o
v
e
r
la
p
 
o
r
 
g
a
p
 
in
 
t
h
e
 
o
u
t
li
n
e
 
o
f
 
e
n
c
lo
s
e
d
 
a
r
e
a
s
 

C
a
n
 
h
a
v
e
 
 

•
 

1
 
‘t
a
il
’ 
o
r
 
o
v
e
r
la
p
 
o
r
 
g
a
p
 
in
 
t
h
e
 
o
u
t
li
n
e
 
o
f
 
2
/
3
 
e
n
c
lo
s
e
d
 
a
r
e
a
s
 

•
 

o
n
ly
 
li
n
e
s
 
le
s
s
 
t
h
a
n
 
1
 
m
m
 

[
1
]
 

n
o
 
c
e
ll
s
 
d
r
a
w
n
 

A
N
D
 
o
u
t
li
n
e
 
o
f
 
b
u
lg
e
 
a
t
 
e
a
c
h
 
s
id
e
 
t
u
r
n
s
 
p
a
r
a
ll
e
l 
t
o
 
t
o
p
 
la
y
e
r
;
 
 

MMO 

collection 2 

[
1
]
 

(
u
p
p
e
r
 
e
p
id
e
r
m
is
 
a
n
d
 
p
a
li
s
a
d
e
 
la
y
e
r
 
a
b
o
v
e
 
v
a
s
c
u
la
r
 
b
u
n
d
le
 
o
r
 
b
u
lg
e
 
(
if
 
n
o
 
v
a
s
c
u
la
r
 
b
u
n
d
le
)
)
 
 

d
r
a
w
n
 
a
s
 
t
h
r
e
e
 
li
n
e
s
 
w
h
ic
h
 
c
o
n
t
in
u
e
 
in
t
o
 
la
m
in
a
;
 

[
1
]
 

v
a
s
c
u
la
r
 
b
u
n
d
le
 
d
iv
id
e
d
 
in
t
o
 
a
t
 
le
a
s
t
 
t
w
o
 
r
e
g
io
n
s
 
 

I
f
 
n
o
t
 
a
n
 
e
n
c
lo
s
e
d
 
a
r
e
a
 
m
u
s
t
 
b
e
 
w
it
h
in
 
b
u
lg
e
 

A
N
D
 
e
p
id
e
r
m
a
l 
la
y
e
r
 
a
t
 
lo
w
e
s
t
 
p
o
in
t
 
o
f
 
b
u
lg
e
 
t
h
in
n
e
r
 
t
h
a
n
 
o
p
p
o
s
it
e
 
e
p
id
e
r
m
a
l 

la
y
e
r
;
 

c
o
r
r
e
c
t
 
la
b
e
l 
w
it
h
 
la
b
e
l 
li
n
e
s
 
t
o
 
v
a
s
c
u
la
r
 
b
u
n
d
le
(
a
r
e
a
 
in
s
id
e
 
b
u
lg
e
)
 
a
n
d
 
p
a
li
s
a
d
e
 
la
y
e
r
 
(
a
n
y
 
a
r
e
a
 
c
lo
s
e
r
 
t
o
 
o
p
p
o
s
it
e
 
e
p
id
e
r
m
a
l 
la
y
e
r
 
t
o
 

v
a
s
c
u
la
r
 
b
u
n
d
le
)
;
 
 

MMO decision 2 

[
1
]
 

A
d
d
it
io
n
a
l 
g
u
id
a
n
c
e
 

D
o
 
n
o
t
 
g
i
v
e
 
m
a
r
k
 
i
f
 

•
 

a
n
y
 
la
b
e
l 
w
h
ic
h
 
is
 
b
io
lo
g
ic
a
ll
y
 
in
c
o
r
r
e
c
t
 
e
.
g
.
 
f
r
o
m
 
in
c
o
r
r
e
c
t
 
o
r
g
a
n
 
o
r
 
a
n
im
a
l 

•
 

la
b
e
l 
w
it
h
in
 
d
r
a
w
n
 
a
r
e
a
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S
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©
 
U
n
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e
r
s
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y
 
o
f
 
C
a
m
b
r
id
g
e
 
I
n
t
e
r
n
a
t
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n
a
l 
E
x
a
m
in
a
t
io
n
s
 
2
0
1
1
 

 
 

(
i
i
)
 
M
a
k
e
 
a
 
h
i
g
h
-
p
o
w
e
r
 
d
r
a
w
i
n
g
 
o
f
 
o
n
e
 
e
p
i
d
e
r
m
a
l
 
c
e
l
l
 
w
i
t
h
 
o
n
e
 
a
t
t
a
c
h
e
d
,
 
w
h
o
l
e
 
t
r
i
c
h
o
m
e
 
(
h
a
i
r
)
.
 
 
L
a
b
e
l
 
e
p
i
d
e
r
m
a
l
 
c
e
l
l
 
a
n
d
 

t
r
i
c
h
o
m
e
.
 

[
5
]
 
 

c
le
a
r
,
 
s
h
a
r
p
,
 
u
n
b
r
o
k
e
n
 
li
n
e
s
 

A
N
D
 
 

n
o
 
s
h
a
d
in
g
 
o
r
 
s
t
ip
p
li
n
g
 

A
N
D
 

t
r
ic
h
o
m
e
 
lo
n
g
e
r
 
t
h
a
n
 
3
0
 
m
m
;
 

PDO layout 1 

[
1
]
 

A
d
d
it
io
n
a
l 
g
u
id
a
n
c
e
 

D
o
 
n
o
t
 
g
i
v
e
 
m
a
r
k
 
i
f
 

•
 

d
r
a
w
n
 
o
v
e
r
 
t
h
e
 
p
r
in
t
 
o
f
 
q
u
e
s
t
io
n
 

•
 

a
n
y
 
f
e
a
t
h
e
r
y
 
o
r
 
b
r
o
k
e
n
 
li
n
e
 
in
 
o
u
t
li
n
e
 
o
f
 
e
n
c
lo
s
e
d
 
a
r
e
a
s
 

•
 

a
n
y
 
f
e
a
t
h
e
r
y
 
li
n
e
 
o
r
 
s
q
u
ig
g
le
 
f
o
r
 
t
r
ic
h
o
m
e
 

•
 

2
 
‘t
a
il
s
’ 
o
r
 
o
v
e
r
la
p
s
 
o
r
 
g
a
p
s
 
if
 
t
w
o
 
li
n
e
s
 
f
o
r
 
c
e
ll
 
w
a
ll
 
in
 
e
p
id
e
r
m
a
l 
c
e
ll
 

•
 

0
 
‘t
a
il
s
’ 
o
r
 
o
v
e
r
la
p
s
 
o
r
 
g
a
p
s
 
if
 
o
n
e
 
li
n
e
 
f
o
r
 
c
e
ll
 
w
a
ll
 
in
 
e
p
id
e
r
m
a
l 
c
e
ll
 

C
a
n
 
h
a
v
e
 

•
 

o
n
ly
 
li
n
e
s
 
le
s
s
 
t
h
a
n
 
1
 
m
m
 
 

[
1
]
 

o
n
ly
 
o
n
e
 
e
p
id
e
r
m
a
l 
c
e
ll
 
d
r
a
w
n
 

A
N
D
 

o
n
e
 
w
h
o
le
 
a
t
t
a
c
h
e
d
 
t
r
ic
h
o
m
e
 
d
r
a
w
n
;
 

MMO 

collection 2 

[
1
]
 

(
T
r
ic
h
o
m
e
(
s
)
 
w
id
e
 
e
n
o
u
g
h
 
t
o
 
s
e
e
 
c
le
a
r
ly
)
 
 

r
o
u
n
d
e
d
 
o
r
 
p
o
in
t
e
d
 
e
n
d
 

 A
N
D
 
o
n
ly
 
o
n
e
 
c
e
ll
 
in
 
e
a
c
h
 
t
r
ic
h
o
m
e
;
 
 

PDO 

recording 1 

[
1
]
 

c
e
ll
 
w
a
ll
s
 
d
r
a
w
n
 
a
s
 
d
o
u
b
le
 
li
n
e
s
 
f
o
r
 
w
h
o
le
 
o
f
 
e
p
id
e
r
m
a
l 
c
e
ll
;
 

c
o
r
r
e
c
t
 
la
b
e
l 
w
it
h
 
la
b
e
l 
li
n
e
s
 
t
o
 
e
p
id
e
r
m
a
l 
c
e
ll
 
a
n
d
 
t
r
ic
h
o
m
e
;
 
 

MMO decision 

1 

[
1
]
 

A
d
d
it
io
n
a
l 
g
u
id
a
n
c
e
 
D
o
 
n
o
t
 
g
i
v
e
 
m
a
r
k
 
i
f
 

•
 

a
n
y
 
la
b
e
l 
is
 
b
io
lo
g
ic
a
ll
y
 
in
c
o
r
r
e
c
t
 
e
.
g
.
 
f
r
o
m
 
in
c
o
r
r
e
c
t
 
o
r
g
a
n
 
o
r
 
a
n
im
a
l,
 
c
h
lo
r
o
p
la
s
t
,
 

s
t
o
m
a
(
a
t
a
)
 
o
r
 
e
.
g
.
 
G
o
lg
i 
o
r
 
m
it
o
c
h
o
n
d
r
ia
 

•
 

la
b
e
l 
w
it
h
in
 
d
r
a
w
n
 
a
r
e
a
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©
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n
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e
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s
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y
 
o
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C
a
m
b
r
id
g
e
 
I
n
t
e
r
n
a
t
io
n
a
l 
E
x
a
m
in
a
t
io
n
s
 
2
0
1
1
 

 
 

(
i
i
i
)
 
S
t
a
t
e
 
t
w
o
 
o
b
s
e
r
v
a
b
l
e
 
f
e
a
t
u
r
e
s
 
o
f
 
K
1
 
w
h
i
c
h
 
s
u
p
p
o
r
t
 
t
h
e
 
c
o
n
c
l
u
s
i
o
n
 
t
h
a
t
 
t
h
i
s
 
i
s
 
a
 
l
e
a
f
 
f
r
o
m
 
a
 
p
l
a
n
t
 
g
r
o
w
i
n
g
 
i
n
 
a
 
d
r
y
 
h
a
b
i
t
a
t
.
 
 

E
x
p
l
a
i
n
 
h
o
w
 
t
h
e
s
e
 
f
e
a
t
u
r
e
s
 
r
e
d
u
c
e
 
w
a
t
e
r
 
l
o
s
s
.
 
 

[
2
]

1
 
m
a
r
k
 
f
o
r
 
2
 
f
e
a
t
u
r
e
s
 
 

m
p
1
 

T
h
e
n
 
1
 
m
a
r
k
 
(
m
p
2
 
t
o
 
5
)
 
f
o
r
 
o
n
e
 
c
o
r
r
e
c
t
 
r
e
a
s
o
n
 
w
it
h
 
t
h
e
 
c
o
r
r
e
c
t
 
f
e
a
t
u
r
e
 

le
a
f
 
c
u
r
le
d
/
r
o
ll
e
d
 

m
p
 
2
 

I
d
e
a
 
o
f
 
 

r
e
d
u
c
e
s
 
e
v
a
p
o
r
a
t
io
n
/
d
if
f
u
s
io
n
 
 

o
r
 
t
r
a
p
s
 
m
o
is
t
(
u
r
e
)
/
w
a
t
e
r
 
 

o
r
 
h
u
m
id
it
y
 
in
c
r
e
a
s
e
s
;
 

t
r
ic
h
o
m
e
s
 
o
r
 
h
a
ir
s
 
o
r
 
h
a
ir
-
li
k
e
 

m
p
 
3
 

I
d
e
a
 
o
f
 
 

a
b
s
o
r
b
 
o
r
 
t
r
a
p
 
w
a
t
e
r
/
m
o
is
t
(
u
r
e
)
 
 

o
r
 
p
r
e
v
e
n
t
 
d
if
f
u
s
io
n
 
o
r
 
e
v
a
p
o
r
a
t
io
n
;
 

c
u
t
ic
le
 

m
p
 
4
 

I
d
e
a
 
o
f
 
 

p
r
e
v
e
n
t
s
 
o
r
 
r
e
d
u
c
e
s
 
e
v
a
p
o
r
a
t
io
n
 
o
r
 
d
e
s
c
r
ib
e
d
;
 

s
t
o
m
a
t
a
 
 

o
n
 
lo
w
e
r
 
e
p
id
e
r
m
is
/
n
o
t
 
o
n
 
u
p
p
e
r
 

e
p
id
e
r
m
is
 
 

o
r
 
s
u
n
k
e
n
 
 

o
r
 
f
e
w
 
 

m
p
 
5
 

I
d
e
a
 
o
f
 
 

p
r
e
v
e
n
t
s
 
d
if
f
u
s
io
n
 
o
r
 
r
e
d
u
c
e
s
 
e
v
a
p
o
r
a
t
io
n
 
o
r
 
d
e
s
c
r
ib
e
d
;
 

ACE conclusions max 2 

m
a
x
 

2
 

A
d
d
it
io
n
a
l 
g
u
id
a
n
c
e
 
I
g
n
o
r
e
 
 

•
 

r
e
f
s
.
 
t
o
 
w
a
t
e
r
 
p
o
t
e
n
t
ia
l 

•
 

r
e
d
u
c
e
s
 
t
r
a
n
s
p
ir
a
t
io
n
 
(
r
a
t
e
)
;
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©
 
U
n
iv
e
r
s
it
y
 
o
f
 
C
a
m
b
r
id
g
e
 
I
n
t
e
r
n
a
t
io
n
a
l 
E
x
a
m
in
a
t
io
n
s
 
2
0
1
1
 

 
(
b
)
 
(
i
)
 
U
s
e
 
t
h
e
 
m
a
g
n
i
f
i
c
a
t
i
o
n
 
t
o
 
c
a
l
c
u
l
a
t
e
 
t
h
e
 
a
c
t
u
a
l
 
l
e
n
g
t
h
 
o
f
 
l
i
n
e
 
Y
 
i
n
 
µ
m
.
 
 

[
3
]

m
e
a
s
u
r
e
s
 
li
n
e
 
X
 
c
o
r
r
e
c
t
ly
 
in
 
m
m
;
 
 
 
 

8
7
 
 
 
 
8
7
.
5
 
 
 
 
8
8
 
 
 
 
 
8
8
.
5
 
 
 
 
 
8
9
 
m
m
 

MMO collection 

1 

[
1
]
 

A
d
d
it
io
n
a
l 
g
u
id
a
n
c
e

M
u
s
t
 
h
a
v
e
 
 

•
 

o
n
ly
 
t
h
o
s
e
 
v
a
lu
e
s
 
g
iv
e
n
 
a
n
d
 
u
n
it
s
 

I
g
n
o
r
e
 

•
 

u
s
e
 
o
f
 
m
e
t
r
e
s
 

E
I
T
H
E
R
 

(
u
s
e
s
 
a
n
y
 
m
e
a
s
u
r
e
m
e
n
t
 
a
n
d
 
c
o
n
v
e
r
t
s
 
t
o
 
µ
m
)
 

(
m
m
)
 
m
e
a
s
u
r
e
m
e
n
t
 
x
1
0
0
0
 
O
R
 
x
 
1
0
3

 
 

 O
R
 
c
m
 
t
o
 
µ
m
 
 

(
c
m
)
 
 
X
1
0
 
0
0
0
 
x
 
1
0
4

 

 O
R
 
g
iv
e
s
 
o
n
ly
 
a
n
s
w
e
r
 
 

e
.
g
.
 
8
7
,
0
0
0
 
o
r
 
8
7
,
5
0
0
 

 
 
 
 
 
 
 
8
8
,
0
0
0
 
o
r
 
8
8
 
5
0
0
 

 
 
 
 
 
 
 
o
r
 
8
9
,
0
0
0
 

O
R
 
 
 

(
u
s
e
s
 
a
n
y
 
m
e
a
s
u
r
e
m
e
n
t
 
a
n
d
 
d
iv
id
e
s
 
b
y
 
3
5
0
)
 

m
e
a
s
u
r
e
m
e
n
t
 
m
m

 / 3
5
0
 
e
.
g
.
 
8
7

 / 3
5
0
 
 

 O
R
 
m
e
a
s
u
r
e
m
e
n
t
 
c
m

 / 3
5
0
 
e
.
g
.
 
8
.
7

 / 3
5
0
 
 
 

  O
R
 
g
iv
e
s
 
o
n
ly
 
a
n
s
w
e
r
 

e
.
g
.
 
0
.
2
4
8
5
 
 
 
o
r
 
0
.
0
2
4
8
5
 

MMO decision 1 

[
1
]
 

A
d
d
it
io
n
a
l 
g
u
id
a
n
c
e
 
D
o
 
n
o
t
 
g
i
v
e
 
m
a
r
k
 
i
f
 

•
 

u
s
e
 
m
e
t
r
e
s
 
a
n
y
w
h
e
r
e
 

ACE 

interpretation 1 

[
1
]
 

c
o
r
r
e
c
t
 
a
n
s
w
e
r
;
 

a
n
y
 
w
h
o
le
 
n
u
m
b
e
r
 
2
4
8
 
t
o
 
2
5
4
 

O
R
 

a
n
s
w
e
r
 
u
p
 
t
o
 
t
w
o
 
d
e
c
im
a
l 
p
la
c
e
s
 
 

b
e
t
w
e
e
n
 
2
4
8
.
5
6
 
a
n
d
 
2
5
4
.
3
0
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©
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n
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o
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C
a
m
b
r
id
g
e
 
I
n
t
e
r
n
a
t
io
n
a
l 
E
x
a
m
in
a
t
io
n
s
 
2
0
1
1
 

 
 

(
i
i
)
 
P
r
e
p
a
r
e
 
t
h
e
 
s
p
a
c
e
 
b
e
l
o
w
 
s
o
 
t
h
a
t
 
i
t
 
i
s
 
s
u
i
t
a
b
l
e
 
f
o
r
 
y
o
u
 
t
o
 
r
e
c
o
r
d
 
t
h
e
 
o
b
s
e
r
v
a
b
l
e
 
s
i
m
i
l
a
r
i
t
i
e
s
 
a
n
d
 
d
i
f
f
e
r
e
n
c
e
s
 
b
e
t
w
e
e
n
 
t
h
e
 

s
p
e
c
i
m
e
n
s
 
o
n
 
K
1
 
a
n
d
 
t
h
a
t
 
i
n
 
F
i
g
.
 
2
.
2
.
 
 
 

[
5
]
 
 

o
r
g
a
n
is
e
 
a
s
 
a
 
t
a
b
le
/
V
e
n
n
 
d
ia
g
r
a
m
/
r
u
le
d
 

b
o
x
e
s
 

A
N
D
 
h
e
a
d
e
d
 
 

K
1
 
a
n
d
 
F
ig
.
 
2
.
2
 
 

A
N
D
 

f
ir
s
t
 
d
if
f
e
r
e
n
c
e
 
o
p
p
o
s
it
e
 
e
a
c
h
 
o
t
h
e
r
;
 

PDO 

recording1 

[
1
]
 

A
d
d
it
io
n
a
l 
g
u
id
a
n
c
e
 
 
 
 
 
 
K
1
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
F
ig
.
 
2
.
2
 
O
R
 
 
 
 
F
ig
.
 
2
.
2
 
 
 
 
 
 
 
K
1
 
 

MMO 

decision 1 

[
1
]
 

a
t
t
e
m
p
t
e
d
 
o
n
e
 
s
im
il
a
r
it
y
;
 

[
in
t
e
r
n
a
l 
m
a
x
 
2
 
f
o
r
 
s
im
il
a
r
it
ie
s
 
(
S
1
–
S
2
)
 
a
n
d
 
m
a
x
 
2
 
f
o
r
 
d
if
f
e
r
e
n
c
e
s
 
(
D
1
–
D
7
)
]
 

 
 

f
e
a
t
u
r
e
 

K
1
 

F
ig
.
 
2
.
2
 

m
a
x
 

3
 

 
S
1
 

S
2
 

t
r
ic
h
o
m
e
s
 
h
a
ir
s
 

p
r
e
s
e
n
t
;
 

s
in
g
le
 
c
e
ll
;
 
n
u
c
le
u
s
 
p
r
e
s
e
n
t
;
 

e
p
id
e
r
m
a
l 
c
e
ll
s
/
e
p
id
e
r
m
is
/
e
p
id
e
r
m
a
l 
la
y
e
r
;
 

 
D
1
 

t
r
ic
h
o
m
e
 
p
o
s
t
io
n
 

o
n
 
s
u
r
f
a
c
e
/
 

n
o
t
 
in
 
p
it
s
/
 

n
o
t
 
s
u
n
k
e
n
 

b
e
lo
w
 
s
u
r
f
a
c
e
/
 

in
 
p
it
s
/
d
ip
/
 

s
u
n
k
e
n
 

 
D
2
 

t
r
ic
h
o
m
e
 
p
a
c
k
in
g
 

s
e
p
a
r
a
t
e
 
o
r
 
f
e
w
(
e
r
)
 

c
lo
s
e
 
t
o
g
e
t
h
e
r
 
o
r
 
m
o
r
e
;
 

 
D
3
 

t
r
ic
h
o
m
e
 
s
h
a
p
e
 

s
t
r
a
ig
h
t
 

c
u
r
le
d
/
b
e
n
t
;
 

 
D
4
 

t
r
ic
h
o
m
e
 
n
u
c
le
u
s
 

n
o
t
 
s
e
e
n
 

a
b
s
e
n
t
 

v
is
ib
le
 

p
r
e
s
e
n
t
 

 
D
5
 

c
u
t
ic
le
 

p
r
e
s
e
n
t
 
o
r
 
t
h
in
(
n
e
r
)
 

n
o
n
e
/
a
b
s
e
n
t
 
o
r
 
t
h
ic
k
(
e
r
)
 

 
D
6
 

c
e
ll
 
p
a
c
k
in
g
 

lo
o
s
e
ly
/
a
ir
 
s
p
a
c
e
s
 

t
ig
h
t
ly
/
n
o
 
a
ir
 
s
p
a
c
e
s
 

ACE interpretation max 3 

 

 
D
7
 

s
t
o
m
a
t
a
 

p
r
e
s
e
n
t
 
o
r
 
v
is
ib
le
 

a
b
s
e
n
t
 
o
r
 
n
o
t
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