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1 Sand dunes can be found near a beach.
They consist of soil made up of sand and humus.
Many different plant species grow on sand dunes.

A student used a quadrat to measure the percentage (%) cover of different plant
species and bare soil in two areas on a sand dune.

Area 1: near the sea
Area 2: further inland (away from the sea)

(a) The pie charts show the results for the percentage (%) cover of different plant
species and bare soil in the two areas.

Near the sea
bare soil

o
moss L S

willowherb

red fescue

Further inland (away from the sea)
bare soll

red
fescue

thistle

wiry
grasses

bramble

marram
grass

sea sea
spurge  buckthorn

14022

*16GDW7602*

i
@

g
&

QS

Fnsardiey

@

N8R

QS

{

4
i

o) Ha|

IORY)

F
kS

NS

mmmmm

H
z

R

g
|

o

@

]
L

10

FH
g

(S

H
d

Q)

Fearriey

1y

Fasardie

"

i
H

1)

INHOF

i
H
p-

¥
i

@

i
4

10)]

Q S,

i
1

i3

H
-

O]

H
i

@

1
4

10)]

g
H
¥

8

]
4

0]

i
i

i

£
H

)

Fhascardiey



i

1y
HUOE
HM

¥

i
3

i
i

CIR'C

3
g

NG

i
i

........

Fewarsiy |

RY

i
H

......

g
2

QR

3
g

A

Sl

i
L

¥
H

@ i

A A1)

i
]

VN

RGN

i
|

HY

 Lowming

H
- |
“

3
k-

QR

1

i
g

) IRV NO

14022

(i) How many different plant species are there:

near the sea

further inland? [1]

(ii) 12.5% of the quadrat in the area further inland was bare soil.

What percentage (%) of the quadrat in the area near the sea was bare soil?

% [1]

(iii) Name the plant species that shows an increase in percentage (%) cover
from the area near the sea to the area further inland.

[1]

(iv) Name the plant species that shows the biggest decrease in percentage (%)
cover from the area near the sea to the area further inland.

[1]

[Turn over
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(b) The student also measured several abiotic factors in the two areas. ICE
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The bar chart shows his results for the abiotic factors measured near the sea
and further inland.
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(i) Which of these abiotic factors is measured using an anemometer?
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(ii)

(c) (i)

(ii)

Bramble grows further inland but not near the sea.

Use the bar chart to describe the three conditions that allow bramble to
grow further inland.

1.
2.
3.

[3]
The student found humus in the soil in both areas.
What is humus formed from?

[1]
Name one type of microorganism involved in the formation of humus.

[1]
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2 The photographs show some of the aseptic techniques carried out when inoculating
an agar plate with one type of bacterium.

Photograph A

culture bottle
containing one
type of bacterium

Photograph B

agar plate

(a) Use the photographs and your knowledge to describe the aseptic techniques
used to safely:

* remove the bacteria from the culture bottle
* inoculate the agar plate with the bacteria from the culture bottle.

In this question you will be assessed on the quality of your written
communication skills, including the use of specialist scientific terms.
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Describe the aseptic techniques used to safely:

e remove the bacteria from the culture bottle

* inoculate the agar plate with the bacteria from the culture bottle

[6]
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(b) Give the correct temperature needed to safely grow the bacteria on the

agar plate.

Circle the correct answer in the list.

2°C 20°C 30°C
[1]
(c) Itis important to clean work surfaces after working with bacteria.
Explain why.
[1]
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Some plants produce chemicals that affect the growth of other plants.
This gives them an advantage over the other plants, because they are more
successful at obtaining the resources they need to grow.

A scientist investigated the effect of one of these chemicals, extracted from the giant
milkwood plant, on the growth of the roots of barley seeds.

The scientist used 60 barley seeds divided into six groups, A to F, with 10 seeds in
each group.

She added different concentrations of the chemical to each group of barley seeds.

After seven days, she measured the length of the root of each barley seed and
calculated the average length of the barley roots in each group.

The table shows her results.

Group C?ncentra_ltion of _ Average length of
chemical/arbitrary units barley roots/mm

A 0 19.0

B 2 17.0

Cc 4 19.0

D 6 15.0

E 8 9.5

F 10 5.0

(@) (i) Which concentration of the chemical produced an anomalous result?
Explain your answer.

Concentration

Explanation

[2]
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(ii) Ignoring the anomalous result, give the general trend shown by the results
of the experiment.

[1]

(iii) An increase in the concentration of the chemical from 6 to 8 arbitrary units
resulted in the biggest change in the average length of the barley roots.

Use the information in the table to give two pieces of data that support
this statement.

[2]

(b) Suggest one possible explanation for the results of the experiment.

[1]
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4 (a) The diagram shows the apparatus used to investigate the rate of water uptake
by a plant shoot in different environmental conditions.

syringe

) [ A

(i) Name the apparatus.

[1]

(ii) How is the air bubble reset to zero between investigations?

[1]
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The table shows the distance moved by the air bubble when the plant shoot is
placed in different environmental conditions for 30 minutes.

k= Envi tal diti
g et Position of air bubble Position of air bubble zis::‘z‘f“::"l’;"i’:
:,’_ Temr;scr:ature Wind | Humidity at the start atthe end 3%)’ minutes/mm
w
A 20 none | low "Iﬁlll?l‘l’ 4
12 8 4 0112 8 4 0
B 30 none | low "Iﬁl’ll’ 8
12 8 4 0112 8 4 0
C 20 high low "Iﬁllﬂl‘ll
12 8 4 012 8 4 0
D 30 high low ]‘Iﬁﬁ| 10
12 8 4 012 8 4 0
(b) Complete the table by
(i) drawing the position of the air bubble at the end of experiment B [1]
(if) calculating the distance moved by the air bubble in experiment C. [1
[Turn over
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(c) Explain the increase in the distance moved by the air bubble between
experiment A and experiment B.

[2]

The results for experiments A and B show how one environmental factor affects the
distance moved by the air bubble.

The results for experiments B and D show how a different environmental factor
affects the distance moved by the air bubble.

(d) Which environmental factor caused the air bubble to move the greater distance?

Use data to explain your answer.

[3]
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(e) Experiment A was repeated with high humidity.

Circle the two correct statements that describe and explain what happened
when experiment A was repeated.

the air bubble moved
4mm in
30 minutes

the air bubble moved
less than 4mm in
30 minutes

the air bubble moved
more than 4mm in
30 minutes

the diffusion gradient
for water between the
inside and outside of
the leaf remained
the same

the diffusion gradient

for water between the

inside and outside of
the leaf increased

the diffusion gradient

for water between the

inside and outside of
the leaf decreased

[2]

THIS IS THE END OF THE QUESTION PAPER
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