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Answer ALL questions in the Answer Book.

1 The photograph shows an aquatic plant, Canadian pondweed.

(Source: © Mikko Suonio/Alamy Stock Photo)

If the stem of the plant is cut underwater, bubbles of gas are released from the cut
end of the stem as the plant photosynthesises.

The effect of temperature on the rate of photosynthesis can be investigated using the
following method:

« cut a piece of pondweed and attach a paper clip to one end of it to weigh it down
« placeitin an electric water bath set at 10°C, positioned close to a lamp

« record the number of bubbles produced in one minute

« repeat this five times

« repeat the investigation with a second piece of pondweed with the water bath set
at 20°C.

The diagram shows the apparatus used.

bubbles of gas

electric water bath

S lamp

pondweed \

paper clip
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Name the independent and dependent variables in this investigation.

Describe how the method of collecting the results could be improved in
this investigation.

Explain two improvements to this method that would make this
investigation valid.

State why the investigation is repeated five times at each temperature.
Explain how changes in temperature affect the rate of photosynthesis.
In this investigation the rate of photosynthesis at 10 °C was 17.6 bubbles
per minute.

The temperature coefficient for photosynthesis is Q,,.

Predict the rate of photosynthesis at 20 °C.

(Total for Question 1 = 14 marks)
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2 The diagram shows a spirometer that can be used to investigate human
lung function.

pen movable lid

spirometer trace

. counterbalance

container for
carbon dioxide

absorber .
mouthpiece
The spirometer trace is from a person at rest.
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2 (a)

2 (a)

2 (b)

(i) Determine the respiratory minute ventilation from this spirometer trace.

Give your answer in dm’ per minute.

(i) Calculate the oxygen consumption from this spirometer trace.

Give your answer in dm’ per minute to two significant figures.

A group of students wanted to find out if the height of a person had any effect on
tidal volume.

Each student measured their height and then used the spirometer to find their
tidal volume.

The table shows the results for this group of students.

Student Height / m Tidal volume / dm®
A 1.63 0.51
B 1.83 0.57
C 1.57 0.49
D 1.65 0.50
E 1.80 0.68
F 1.60 0.54
G 1.75 0.69

(i) Give a suitable null hypothesis for this investigation.

2 (b) (ii) State two abiotic variables that could affect the resting tidal volume of

a person.

2 (b)(iii) State two other biotic factors that could affect the resting tidal volume of

a person.

2 (b)(iv) Plot a suitable graph in the Answer Book to display this data.
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( )
2 (c) The students produced the following table to calculate the correlation coefficient.
Sudent | PG ool Tdiuome e 4@
A 1.63 3 0.51 3 0 0
B 1.83 7 0.57 5 2 4
C 1.57 1 0.49 1 0 0
D 1.65 4 0.50 2 2 4
E 1.80 6 0.68 6 0 0
F 1.60 2 0.54 4 -2 4
G 1.75 5 0.69 7 -2 4
2 (c) (i) Calculate the correlation coefficient, r,, using the formula:
(2)
_q_6Zd
’ n(n* = 1)
Where:
2 = the sum of
d = the difference between each pair of ranks
n = the size of the sample (number of pairs of values)
. J
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2 (o) (ii) The table shows some critical values for this statistical test.

Number Level of significance (p)
of pairs of
values 0.10 0.05 0.01
4 1.000 - -
5 0.900 1.000 -
6 0.829 0.886 1.000
7 0.714 0.786 0.929
8 0.643 0.738 0.881
9 0.600 0.700 0.833
10 0.564 0.648 0.794

Explain the conclusion that can be drawn from this investigation.

Use your calculated r, value and the table of critical values to support
your answetr.

(Total for Question 2 = 17 marks)
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3 Yeastis a single-celled organism that is widely used in brewing and baking.

The photograph shows yeast cells as seen using a light microscope.
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(Source: © Herve Conge, ISM / Science Photo Library)

A student thought that the type of sugar provided to the yeast might affect the rate
of anaerobic respiration of the yeast.

The following hypothesis was formed:

Yeast will have a faster rate of anaerobic respiration when provided
with glucose, compared with when it is provided with sucrose.

Plan an investigation to find evidence to support or reject this hypothesis.

3 (a) (i) Describe preliminary practical work that you might undertake to ensure your
proposed method would provide quantitative results.

3 (a) (i) Identify one risk you might encounter when carrying out this investigation
and how you could reduce this risk.

3 (b) Devise a detailed method, including how you would control and monitor
important variables.

3 (c) Describe how your results should be recorded, presented and analysed in order to
draw conclusions from your investigation.

3 (d) Suggest two limitations of your proposed method.

(Total for Question 3 = 19 marks)

TOTAL FOR PAPER =50 MARKS
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Answer All Questions in the Answer Book

Question 1

1 (a ()
(2)

Independent variable
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