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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.



	 3
Contents
Page
4	 Question 2(a)
5	 Question 2(b)
6	 Question 3(a)
7–8	 Question 3(b)
9	 Question 4
10	 Question 5
11	 Question 5(b)
12	 Question 6
13–14	 Question 6(b)
15–16	 Question 6(c)(i)
17	 Question 6(c)(ii)
18	 Question 6(c)(iii)
19–21	 Question 7(b)(ii)
22	 Question 8(j)
Spare Copies
23	 Question 2(a)
24–25	 Question 6(c)(i)
26	 Question 8(j)



	 4
Question 2(a)

TABLE 1

Volume of a sphere    V = 43  πr3

Information Neutrophil Monocyte 
Number of cells 
per mm3 of blood 3000 400

Diameter of the 
cell / µm 10 20

Volume of each 
cell / µm3 314
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Question 2(b)

TABLE 2

Property Neutrophil Monocyte 

Material 
taken up by 
phagocytosis

Bacteria and 
fungi

Dead cell 
debris, 
bacteria and 
fungi

Antigen 
presentation No Yes

Production of 
cytokines No Yes



	 6
Question 3(a)

IMAGE 1
A B

Magnification × 1·8



7
Q

ue
st

io
n 

3(
b)

D
IA

G
R

A
M

 1

gl
as

s 
tu

be
 

co
nt

ai
ni

ng
 

br
in

e 
sh

rim
ps

st
ic

kl
eb

ac
k

(c
on

tin
ue

d 
on

 th
e 

ne
xt

 p
ag

e)
Tu

rn
 o

ve
r



	 8
Question 3(b)   continued.

DIAGRAM 2
Bites at brine shrimp per minute
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Question 4

DIAGRAM 3
KEY
	 resting
	 exercising

	exercising twice as vigorously

Rate of sweating / cm3 hour–1

80
70
60
50
40
30
20
10

0
30 32 34 36 38
Environmental temperature / °C

80
70
60
50
40
30
20
10
0



	 10
Question 5

DIAGRAM 4

arteries 
and 
veins

fat cells

bundle of axons surrounded 
by myelin sheath and 
connective tissue

connective tissue

myelin sheath

myelin sheath

axon
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Question 6

IMAGE 2

	 12
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Question 6(c)(ii)

TABLE 7

Phenotype Observed 
number

Expected 
number

stripes and 
long fins 270 288

stripes and 
short fins 87 96

spots and 
long fins 115 96

spots and 
short fins 40 32

Total 512 512
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Question 6(c)(iii)

TABLE 8

degrees of 
freedom

Critical value
P = 0·05 P = 0·01

1 3·84 6·64
2 5·99 9·21
3 7·82 11·35
4 9·49 13·28
5 11·07 15·09
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Question 7(b)(ii)

TABLE 9

SNP
Bases 
present 
in each 
allele 

Chance of this SNP 
in a person with 
TB compared with 
a healthy person

SNP1
AA increased chance
AG or GG same chance

SNP2
TT increased chance
TC or CC same chance

(continued on the next page)
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Question 7(b)(ii)   continued.

DIAGRAM 5
KEY
	 severe TB

	 mild Tb

Percentage of people with TB (%)
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Question 7(b)(ii)   continued.

DIAGRAM 6

Number of surviving bacteria per mm3

AA AG / GG
Genotype
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Question 8(j)

DIAGRAM 7
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Question 2(a)

TABLE 1

Volume of a sphere    V = 43  πr3

Information Neutrophil Monocyte 
Number of cells 
per mm3 of blood 3000 400

Diameter of the 
cell / µm 10 20

Volume of each 
cell / µm3 314
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Question 8(j)

DIAGRAM 7
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