4.7 (a) Preparatory Questions – Influence of light intensity on the rate of photosynthesis
1. Aim:

a)
State the aim of this investigation.

_________________________________________________________________

_________________________________________________________________
2. Background:

 a)
State the role of photosynthesis in plants.

_________________________________________________________________   
_________________________________________________________________

_________________________________________________________________
b)
Give a balanced chemical equation for photosynthesis.

_________________________________________________________________
c)       Complete the following table: 
	Requirement:
	Source:

	Light
	

	Carbon dioxide
	

	Water
	


d)       Where in the cell does photosynthesis occur? ____________________________
3. Apparatus: 

     a)   Draw a labelled diagram of the apparatus you will use in this investigation.


4. Procedure:

a)    The factors that affect the rate of photosynthesis include light intensity, temperature     

and carbon dioxide concentration. In this investigation which factor will you vary, and how will you vary it? 

       Factor: ____________________________________________________________
       How: ______________________________________________________________
b)   Which factors will you keep constant and how will you keep each of these constant?

       Factor: ____________________________________________________________
       How: ______________________________________________________________
       Factor: ____________________________________________________________
       How: ______________________________________________________________
c)   How will you measure the light intensity?

    ____________________________________________________________________

d)   Name the plant that you will use in this investigation. _________________________
e)   Why will you use this plant instead of a land plant?

  _____________________________________________________________________

f)   How will you measure the rate of photosynthesis?

    ____________________________________________________________________ 

g)   Why will you place the plant in the water with the cut end of the stem pointing    

upwards?      ___________________________________________________________________
h)  Each time you vary the light intensity, the rate of photosynthesis will not be 
measured immediately. Why?        ______________________________________________________________________________________________________________________________________
i)    Draw a graph of the results you expect to obtain.
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j)   Name two skills you would expect to learn while carrying out this investigation.    (i)____________________________________________________________________

(ii)____________________________________________________________________
k)  State two precautions you should consider before carrying out this investigation.    (i)____________________________________________________________________

(ii)____________________________________________________________________
5. Application:

a) State one application of this investigation. ______________________________________________________________________ ______________________________________________________________________

4.7 (a) Post-experiment questions – Effect of light intensity on the rate of photosynthesis
Question 1:

a)   Name the factor you varied in this investigation. _____________________________
b)  Describe how you varied the named factor. _________________________________  ______________________________________________________________________ 

c)  Name any factor you kept constant. ______________________________________    

d)  Explain how you calculated the rate of photosynthesis. _______________________
______________________________________________________________________ 
e)  Is the experiment kept at a set temperature? Explain.

____________________________________________________________________________________________________________________________________________  

f)  State two benefits of photosynthesis to animals. ______________________________________________________________________

______________________________________________________________________

g)  List the products of photosynthesis. ______________________________________________________________________ ______________________________________________________________________
h)  Name the factor you varied in your investigation. ______________________________________________________________________
State how you varied the named factor. ______________________________________________________________________

j)  Name a suitable plant to use in this investigation. ____________________________
How did you prepare this plant before the experiment?

______________________________________________________________________
______________________________________________________________________

k)  Did you use a land plant or water plant for this investigation? Explain why. ______________________________________________________________________ ______________________________________________________________________

l) Suggest any one way in which your procedures may produce an invalid result. ______________________________________________________________________

______________________________________________________________________
Question 2

a) What are the two stages of photosynthesis and state the difference between them. ______________________________________________________________________

______________________________________________________________________ ______________________________________________________________________ ______________________________________________________________________

b) What does ATP stand for and why is it necessary for photosynthesis to take place?

______________________________________________________________________ ______________________________________________________________________

______________________________________________________________________

c) Name a plant suitable for investigating the effects of carbon dioxide concentration and light intensity on the rate if photosynthesis. ______________________________________________________________________

d) How is this plant stored before the experiment? ______________________________________________________________________

e) Suggest a way of keeping the plant at the bottom of a test tube during then 

    investigation.  Why is it helpful to do this? ______________________________________________________________________ ______________________________________________________________________ ______________________________________________________________________

f)  The rate of photosynthesis is calculated by counting the number if bubbles produced 
     in a given time.  If the bubbles being produced were too fast to count, how could one
     rectify this problem?  ______________________________________________________________________

______________________________________________________________________

g)  Draw a labeled diagram of the apparatus used.
j) Name a factor you varied in your investigation.
______________________________________________________________________
State how you varied this named factor.       ______________________________________________________________________
k) State one factor you kept constant and explain how you kept it constant.        ______________________________________________________________________
______________________________________________________________________
______________________________________________________________________

l) If the temperature of the water bath was increased above 45º C photosynthesis would 
    stop. Explain why.

______________________________________________________________________
______________________________________________________________________
Question 3:
The graph shows the result of experiments that were carried out in order to measure the rate of photosynthesis at different light intensities and using different concentrations of carbon dioxide
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a) Give a balanced equation for photosynthesis. _______________________________
______________________________________________________________________

b) Explain how and why you kept the temperature constant during the experiment.    ______________________________________________________________________ ______________________________________________________________________

______________________________________________________________________

c) State the relationship between carbon dioxide concentration and rate of photosynthesis shown on the graph. ______________________________________________________________________ ______________________________________________________________________ 
d) Explain the effect of varying the light intensity on the rate of photosynthesis. ______________________________________________________________________ ______________________________________________________________________
e) Give a reason for each of the following commercial greenhouse procedures based on the results of this graph:
i) Growing plants under artificial light. _________________________________________________________________ _________________________________________________________________

ii) Artificially enriching the concentration of carbon dioxide.

_________________________________________________________________


_________________________________________________________________

f) Suggest one reason why plants grow better in summer than they do in winter. ______________________________________________________________________ ______________________________________________________________________ 

Question 4:

a)  How does carbon dioxide enrichment in greenhouses promote crop growth? ______________________________________________________________________  ______________________________________________________________________
b)  State one suitable method by which the carbon dioxide levels in greenhouses can be raised.

______________________________________________________________________

c)  What is the waste product of photosynthesis? Suggest a way in which the plant could use this product. ______________________________________________________________________ ______________________________________________________________________

d)  Outline using diagrams where the light stage of photosynthesis takes place.
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