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Question 1: Planning. This is a planning exercise only. There is no need to carry out the investigation.

Investigation:

The rate of photosynthesis in plants is dependent on a number of factors, one of these being light intensity.
One of the by-products of photosynthesis is oxygen.

Design an experiment to investigate the effect of light intensity on the rate of photosynthesis.

(a) Give a quantitative prediction for this investigation. [2]
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(b) Explain the biochemical processes to support your prediction. [4]
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Turn over.

Examiner
only

Arholwr
yn unig

(316-01)

(c) (i) List the apparatus and materials required for this practical. Include apparatus so that
you could measure the volume of gas produced. [2]
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(ii) Draw a diagram of the apparatus you would set up in order to carry out the
experiment. [2]
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Arholwr
yn unig

(316-01)

(d) Identify the key variables under the following headings:

(i) Independent variable; [1]

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(ii) Dependent variable (from which the rate of photosynthesis can be derived); [1]
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(iii) List two variables, which must be kept constant throughout the experiment. [1]
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(e) When discussing photosynthesis the term ‘limiting factor’ is commonly used. Explain what
this means. [1]
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(f) It would be necessary to use sodium hydrogen carbonate in this experiment. Explain why it
is necessary. [1]
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(g) Apart from the risk of using glassware, identify one other risk for this experiment and give
the correct procedure for minimising the risk. [1]
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Procedure for minimising risk.
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Turn over.

Examiner
only

Arholwr
yn unig

(316-01)

(h) Give an account of the steps involved in your investigation. It is essential that your method
would be repeatable by another person. [10]
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(Total 26 marks)

6 Examiner
only

Arholwr
yn unig

(316-01)
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Turn over.

BLANK PAGE

(316-01)
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Question 2: Analysis and Evaluation

The substrate concentration in an enzyme-catalysed reaction affects the rate at which the reaction takes
place.

Follow the procedure out-lined below to determine the effect of hydrogen peroxide concentration on the
rate of reaction.

The following are provided for you:

Syringe
Potatoes
Hydrogen peroxide solution, 0·5 mol dm–3, 1·0 mol dm–3, 1·5 mol dm–3, and 2·0 mol dm–3.
Cork borer
Phosphate buffer, pH7
Burette
Glass tubing
Boiling tube
Rubber bung with hole
Water trough

1. Using a syringe, place 10 cm3 of 0·5 mol dm–3 hydrogen peroxide solution into the boiling tube.

2. Add to this 2 cm3 of phosphate buffer, pH7.

3. Cut ten discs from a cylinder of potato using the cork borer. Ensure that the discs of potato are no
more than 2 mm thick and are of a consistent thickness.

4. Place the ten discs of potato into the boiling tube. Shake the tube to ensure the separation of the
discs.

5. Connect the boiling tube to the burette.

6. Leave for 20 seconds and then record the volume of oxygen produced in 3 minutes.

7. Discard the contents of the boiling tube, wash the tube and use fresh materials to get a second
count. Repeat once more to obtain a third count.

8. Repeat the whole procedure to obtain results with each of the hydrogen peroxide solutions 1·0, 1·5
and 2·0 mol dm–3 .

(316-01)
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Turn over.

Examiner
only

Arholwr
yn unig

(316-01)

(a) Record your readings in a suitable table. Use the readings for oxygen production at each
hydrogen peroxide concentration to calculate the mean rate of oxygen production per
minute. Add this to your table. [4]



10 Examiner
only

Arholwr
yn unig

(b) On the grid below, plot a graph of the mean rate of oxygen production at each hydrogen
peroxide concentration. [7]

(316-01)

(c) Show error bars on your line for the measurements at each hydrogen peroxide concentration.
[2]



11 Examiner
only

Arholwr
yn unig

Turn over.(316-01)

(d) (i) State the relationship between substrate concentration and the rate of oxygen
production. [1]
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(ii) Using detailed biological knowledge, give an explanation for your observation in (i).
[2]
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(e) You are required to add a phosphate buffer to the hydrogen peroxide in the boiling tube.
Explain why this is necessary. [3]
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(f) (i) Suggest two ways in which the accuracy of your results could have been improved.[2]
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(ii) Suggest one way in which the reliability of your results could have been improved.[1]
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(iii) What do the error bars suggest about your results? [1]
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(g) If this experiment was set up to investigate the effect of enzyme concentration, why would
using potato as the source of enzyme lead to inaccuracies? Suggest how it would be possible
to overcome this inaccuracy. [2]
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(Total 25 marks)
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Question 3: Observation and Microscopy

The following are provided for you:

Microscope, eyepiece graticule, micrometer and a slide of T.S. Spinal cord.

(a) Produce an outline low power plan drawing of the specimen supplied.
(It may be necessary to move the specimen in the field of view) [2]

(316-01)

(b) Label the completed drawing, indicating clearly those regions that you label. [2]
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(c) Calibrate the microscope using the high power objective. Show your workings. [3]
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(d) Using your calibration, calculate the actual width of the central canal. [1]
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(e) Calculate the magnification of your drawing. [1]
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(f) (i) There are two, clearly distinguishable, regions in the section of spinal cord, the grey
and white matter. Briefly state what these regions are composed of. [2]
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(ii) In the canal at the centre of the spinal cord there is a fluid. What is the term commonly used
to describe this fluid? [1]
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(iii) Name a reflex action commonly associated with the spinal cord. [1]
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(Total 13 marks)


