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INSTRUCTIONS

There may be spare copies of some diagrams in case you 
need them.

THIS DIAGRAM BOOKLET MUST BE RETURNED WITH THE 
QUESTION PAPER AT THE END OF THE EXAMINATION.
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Question 4(b)

bacterium phage
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Question 4(c)(iii)
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Question 4(c)(iii)
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Question 5(a)
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Question 5(b)
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Question 6(c)
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Question 7(a)
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Question 7(a)

		  STEP 1  �  antibody binds to the cell surface of 
the macrophage

		  STEP 2  �  fibrous proteins in the cytoplasm, close to 
the antibody _binding site, break down to form 
soluble components

		  STEP 3  �  water flows into the part of the cell where the 
soluble components are located

		  STEP 4  �  pseudopodia start to form around the bacteria



13

Q
ue

st
io

n 
7(

b)

0
20

40
60

15
0 0

00

10
0 0

00

50
 00

0 0

1·
00

0·
20

0·
10

0·
02

Le
ng

th
 o

f i
nv

es
tig

at
io

n 
/ m

in
s

Ex
te

nt
 o

f g
re

en
 g

lo
w

 
/ a

.u
.

C
on

ce
nt

ra
tio

n 
of

 
m

ic
ro

or
ga

ni
sm

s 
/ m

g 
cm

–3

Tu
rn

 o
ve

r



14

Q
ue

st
io

n 
7(

b)

0
20

40
60

10
0 0

00

80
 00

0

60
 00

0

40
 00

0

20
 00

0 0

10
0 0

00

50
 00

0

25
 00

0
12

 50
0

Le
ng

th
 o

f i
nv

es
tig

at
io

n 
/ m

in
s

Ex
te

nt
 o

f g
re

en
 g

lo
w

 / 
a.

u.
N

um
be

r o
f m

ac
ro

ph
ag

es
 

pe
r c

ul
tu

re

Tu
rn

 o
ve

r



	 15

Question 7(b)

Source of macrophages

Extent of green 
glow / a.u.
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Question 7(b)
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Question 8(a)

Tissue Partial pressure of oxygen 
/ kPa

Pulmonary arterial blood   5·3

Other arterial blood 13·3
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Question 9(b)

Percentage 
humidity
(%)

Water loss from insects / mg hr–1

Insects in 
air

Insects in air high in 
carbon dioxide

  0 0·10 0·90

20 0·13 0·68

40 0·15 0·50

60 0·13 0·35

80 0·07 0·07
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Question 9(c)

direction of 
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Question 9(c)

Species of 
fish

Mass 
of 
fish
/ g

Total 
number 
of gill 
filaments

Number 
of 
lamellae 
on each 
side of 
filament 
per mm

Surface 
area of 
gills 
/ cm2 
per g 
of fish

Diffusion 
distance 
between 
water 
and 
blood 
/ µm

Active 
species

Trachurus       26 1665 39   7·8 2·2

Lucioperca       70 1811 15 18·0 no data

Salmo     394 1606 19   2·0 6·4

Katsuwonus   3258 6066 32 13·5 0·6

Thunnus 26600 6480 24   8·9 no data

Inactive 
species

Callionymus       39   478 16   2·1 no data

Ictalurus     239 no data 10   1·2 no data

Opsanus     251   660 11   1·9 5·0

Tinca     268 1764 22   1·8 2·5
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Question 4(b) 
(Source adapted from: © nobeastsofierce Science/Alamy Stock 
Photo)

Question 7(a) 
(Source adaped from: © urfin/Shutterstock)


