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IAim: Investigate the effect of light intensity on rate of photosynthesis
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Oxygen is a by-product of photosynthesis.

By using water plants, you can see and collect bubbles of
colourless gas released to measure the rate of photosynthesis.
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Exam Style Questions - Photosynthesis

1) Students investigated the rate of photosynthesis in pondweed at different light intensities. They used the

following set up: LED Light Inverted
Source measuring
cylinder
Inverted
Polystyrene funnel
balls

Increasing light intensity

They counted the number of oxygen gas bubbles produced in 3 minutes whilst the light source was placed at
different distances from the pondweed.
Table 1 shows the results:

Cistance from pondweed
120cm | 100cm | 80cm | 60cm | 40cm | 20cm
Number of gas bubbles 0 1 4 8 n n

a) Describe the pattern shown in Table 1. (2 marks)

b) Sug‘?est how the experiment could be modified to investigated the effect of carbon dioxide concentration
instead of light intensity on the rate of photosynthesis? (1 mark)

c) The LED light source does not get hot. Why is this important? (1 mark)

d) What could be the limiting rate of photosynthesis when the light source is 40cm away from the
pondweed? Give one factor. (1 mark{)

e) Suggest how the students could modify the apparatus to measure the rate of photosynthesis more
accurately. (1 mark)

2) The graph shows the effect of the concentration of carbon dioxide on the rate of photosynthesis in tomato
plants at 20°C. .

a) What is the maximum rate of photosynthesis of
the tomato plant shown in the graph? (1 mark)
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b) Describe the effect of increasing the concentration
of carbon dioxide on the rate of photosynthesis.
You should include numbers from the graph

in your description. (3 marks)
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0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16

Carbon dioxide concentration in the air




Exam Style Questions - Photosynthesis

1) Students investigated the rate of photosynthesis in pondweed at different light intensities. They used the

following set up: LED Light Inverted
Source measuring

cylinder

Inverted

Polystyrene funnel

Increasing light intensity

They counted the number of oxygen gas bubbles produced in 3 minutes whilst the light source was placed at
different distances from the pondweed.
Table 1 shows the results:

Cistance from pondweed
120cm | 100cm | 80cm | 60cm | 40cm | 20cm
Number of gas bubbles 0 1 4 8 n n

a) Describe the pattern shown in Table 1. (2 marks)

One mark for each of the following:
* Number of bubbles per three minutes increases as the distance from pondweed decreases/light intensity
increases
« The number of bubbles per three minutes levels off at 40cm.

b) Suggest how the experiment could be modified to investigated the effect of carbon dioxide concentration
instead of light intensity on the rate of photosynthesis? (1 mark)

One mark for each of the following:
« Sodium hydrogen carbonate
« Different masses

c) The LED light source does not get hot. Why is this important? (1 mark)

One mark - Pondweed remains at a constant temperature

d) What could be the limiting rate of photosynthesis when the light source is 40cm away from the
pondweed? Give one factor. (1 mqur

One mark for one of the following: - Carbon dioxide concentration
« Temperature . Amount of chlorophyll

e) Suggest how the students could modify the apparatus to measure the rate of photosynthesis more
accurately. (1 mark)

One mark for one of the following: . Syringe
« Measuring cylinder . Scale on the side

2) The graph shows the effect of the concentration of carbon dioxide on the rate of photosynthesis in tomato
plants at 20°C.

25
a) What is the maximum rate of photosynthesis of
the tomato plant shown in the graph? (1 mark)

One mark - 20
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b) Describe the effect of increasing the concentration
of carbon dioxide on the rate of photosynthesis.
You should include numbers from the graph

in your description. (3 marks)

Rate of photosynthesisin arbitrary units
w

o
o

0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16
Carbon dioxide concentration in the air

Mark one - Increases

Mark two - Levels off/reaches a maximum/ remains
constant/stays the same/plateaus/stops increasing
Mark three - goes up to/reaches a maximum/levels
off at 20 arbitary units OR at 0.07-0.08 concentration



