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Purpose 

· To summarise the light-dependent and light-independent reactions of photosynthesis. 

· To relate the structure of chloroplasts to their role in photosynthesis. 

Procedure 

Use the A2 textbook or www.ahammondbiology.weebly.com to help you complete this sheet, which includes summary diagrams of the light-dependent and light-independent reactions. 
The light-dependent reactions 
Q1 
Examine Figure 1 which represents the light-dependent reactions in photosynthesis. Summarise the processes occurring at stages 1–8. 

Q2 
a 
What is the final destination of the electrons which have passed along the electron transport chain? 



b 
On Figure 2 label the thylakoid membrane, chlorophyll molecule, electron carriers, stroma and 




inside the thylakoid. 

c 
Add numbers 1–8 to Figure 2, to show where the processes in the summary you have produced take place in the chloroplast. 

d 
What is the advantage in having the chlorophyll and electron carrier molecules embedded in the membrane rather than free in the stroma? 



The light-independent reactions
Q3 a 
Alongside each of the compounds in the Calvin cycle in Figure 3 draw in the correct number of squares to represent the carbon atoms in the compound, e.g.: 
5-carbon compound
  (((((
  1-carbon compound  (
.
b 
Fill in the boxes below the cycle, giving one example in each of the different types of organic molecule that a plant might synthesise from GALP. In each case make a note of any additional elements (not present in the sugars) that are needed for the synthesis of these molecules. 

c 

Summarise the processes occurring at each of the numbered stages in the diagram of the 
Calvin cycle (Figure 3). 

Photosynthesis summary 


Q4 
a 
Name the products that are generated during the light-dependent stage. 


b 

Which of these is a waste product? 


c 
Describe the roles of the other products. 




d 
Why is ATP generated rather than using light energy directly to synthesise carbohydrate? 





e 
How many molecules of carbon dioxide need to be fixed in order to produce a molecule 




of glucose? 



Q5 
a 
Add the following labels and annotations to Figure 4 
Parts vi to ix require you to identify places where events occur:

i 
stroma

ii 
granum

iii 
thylakoid membrane

iv 
thylakoid space

v 
outer membrane of chloroplast

vi 
electron transport chain

vii 
splitting of water

viii 
synthesis of ATP and reduced NADP

ix 
Calvin cycle
b 
How does the presence of organelles such as chloroplasts lead to greater efficiency in biochemical pathways within cells?



 

.

Q6
Explain why ‘light-independent reactions’ is a better description of the Calvin cycle than ‘dark reactions’.




Extension

Q7
. 
a 
‘Photo’ means light, and ‘lysis’ means splitting. Explain why, even though light energy is not directly transferred to the water molecule, photolysis is an appropriate term for the splitting of water that takes place in a thylakoid.

b 
The accessory pigments in a photosystem may each absorb slightly different wavelengths of light. Suggest why you might find different accessory pigments in pondweed, tall trees and plants on the floor of dense woodland.
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Figure 1 Summary of the light-dependent reactions.
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Figure 2 The location of the light-dependent reactions of photosynthesis.








�































































































Figure 3 The light-independent reactions of the Calvin cycle.
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Figure 4 A chloroplast
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