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Investigating factors affecting the rate of photosynthesis
Background

These equations sum up photosynthesis.

carbon dioxide + water ( glucose + oxygen

light energy

chlorophyll

6CO2 + 6H2O ( C6H12O6 + 6O2

light energy

chlorophyll

As with all chemical reactions, the rate of reaction will probably change if you change the concentrations of the components, or change the conditions.

This diagram shows a set of apparatus you can use to investigate the rate of photosynthesis.
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Procedure 

SAFETY: Wash your hands thoroughly if you handle the pond plants. If you have any cuts on your skin, ask your teacher if you should wear a sticking plaster or gloves. 

a Set up the apparatus and look for a stream of bubbles coming from the cut end of the pond weed.

b Count the number of bubbles produced in 1 minute. Repeat for a second minute. Repeat for a third minute.

c Change a factor that might affect the rate of photosynthesis. 

d Leave for 2 minutes, then count the number of bubbles produced in one minute. Repeat for a second minute. Repeat for a third minute.

e Change the factor to another value and repeat instruction d.

QUESTIONS

1 What did you test?

2 How many different values did you test? How did you decide how many different values to use?

3 What are your results in terms of bubble rate?

4 What gas do we assume is inside the bubbles? Could there be other gases present? Where have the gas/ gases come from?

5 Why does increasing bubble rate suggest an increasing rate of photosynthesis?

6 Plot a graph of bubble rate against the changing values of the factor you tested.

7 What effect has your changing factor had on the rate of photosynthesis? 

8 In an investigation like this, it is important to change only one factor at a time. How did you make sure you were only changing one thing, and all other variables were kept the same?

9 Explain why you need to leave the apparatus for 2 minutes after changing a factor.

10 If you were asked to repeat the investigation to make your results more reliable, what would you do?

ANSWERS
1 Students may have tested distance from light, amount of sodium hydrogen carbonate (carbon dioxide) in the water, temperature.

2 This will depend on the student decision, but should include ideas about covering a range.

3 Depends on results. Bubble rate should be clearly recorded in a correctly headed table.

4 We assume the gas is oxygen. There could be carbon dioxide too. Or nitrogen coming out of solution in the water. Oxygen is produced by photosynthesis. 

5 Increasing bubble rate suggests increasing biological activity. At steady temperature, the rate of respiration should be steady. But the rate of photosynthesis is expected to change as the values of the factors in the equation are changed.

6 Graphs should have the factor tested on the x-axis (independent variable) and the result in bubble rate on the y-axis (dependent variable).

7 Could show positive correlation, or negative correlation – the rate could be proportional to the changing factor, or inversely proportional, or in some other pattern. Or there might be no correlation. 

8 Explanation of how other variables were controlled.

9 2 minutes allows the activity of the plant material to stabilise in a new set of conditions. If there is a big discrepancy between first and third minute results, perhaps the material needs longer to stabilise.

10 This will depend on the student’s ideas but could include, longer test periods, repeating with more pond weed, greater control of factors such as temperature, measurement and quantification of light intensity and more.
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