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Question 1

A

B

cell surface membrane 

vacuolemitochondrion

cell wall made of 
chitin and mannose 

cytoplasm containing 
glycogen granules 

nucleus containing
16 linear chromosomes 
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Question 2(a)

vesicle

axon

mitochondrion
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Question 3(a) – Graph

400 500 700 800600

Wavelength / nm

Rate of photosynthesis / a.u.  
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Question 3(a)   continued. – Diagram

400 500 700 800600

Wavelength / nm

filament of
alga

bacteria

 START OF INVESTIGATION

END OF  INVESTIGATION
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Question 3(b)

water

light source

pondweed
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Question 4(a)(iii)
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Question 4(b)
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Question 4(b)(i) – Blank page
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Question 4(b)(ii) – Blank page
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Question 5(a)
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Question 5(b)

Concentration of 
calcium nitrate / 
mg dm–3

Percentage germination of 
pollen grains after each hour (%)
1 2 3 4

0 0 0 0 0
300 50 55 65 65
400 50 58 60 69
500 50 65 70 79

Concentration of 
calcium nitrate / 
mg dm–3

Mean pollen tube length after 
each hour / µm
1 2 3 4

0 0 0 0 0
300 120 261 284 355
400 256 284 355 426
500 341 412 455 547
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Question 6(a) – Image

(continued on the next page)
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Question 6(a)   continued. – Diagram

(continued on the next page)
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Question 6(a)   continued. – Table

Size of quadrat / m2 1 0.25 0.01

Number of quadrats used 5 20 500

Total number of dandelion 
plants recorded

1 3 6
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Question 8
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Question 8(a)(ii)

Location Number of tar spots per leaf Mean SD

Near road 8 17 21 4 15 12.93 6.78
12 5 3 7 13
18 22 24 16 9

Parkland 20 17 13 14 24 17.07 4.06
10 21 16 13 18
14 23 21 15 17
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Question 8(a)(iii)

Degrees of 
freedom

p = 0·10 p = 0·05 p = 0·01

14 1.76 2.14 2.98
15 1.75 2.13 2.95
16 1.75 2.12 2.92
17 1.74 2.11 2.90
18 1.73 2.10 2.88
19 1.73 2.09 2.86
20 1.72 2.09 2.85
21 1.72 2.08 2.83
22 1.72 2.07 2.82
23 1.71 2.07 2.81
24 1.71 2.06 2.80
25 1.71 2.06 2.79
26 1.71 2.06 2.78
27 1.70 2.05 2.77
28 1.70 2.05 2.76
29 1.70 2.05 2.76
30 1.70 2.04 2.75
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Question 9(b)
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Question 9(d) – Diagram 1

glass jar
containing 14CO2 

section cut through stem 
after a few hours 

(continued on the next page)
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Question 9(d)   continued. – Diagram 2

phloem

xylem

pith

cortex
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Question 10(b)

Small bag made of 
loosely-woven biodegradable cloth  

Rope pegged horizontally on seafloor 

Each bag contains 100 seagrass seeds plus 
marine sediment. Seeds were collected by hand 
from existing meadows around the UK coast  
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Question 11(a)   continued. – Table

* = too many colonies to count

TUBE A B C D E F
Number of colonies 

on agar plate
* * 126 13 1 0

Serial dilution factor 1 in 10
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Question 11(a)(ii)

0 1 2 3 4 5 6 7 8 9 10 11
Time / hours

Log10 number of bacteria 
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Question 2(a) – spare copy

vesicle

axon

mitochondrion
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Question 3(a) – Diagram – spare copy

400 500 700 800600

Wavelength / nm

filament of
alga

bacteria

 START OF INVESTIGATION

END OF  INVESTIGATION
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Question 9(d) – Diagram 2 – spare copy

phloem

xylem

pith

cortex
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