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REACTIONS OF PHOTOSYNTHESIS





  8-3 (pp 235-241) 

MULTIPLE CHOICE:
Circle the letter of the answer that best completes the statement or answers the question.
Photosystems I and II are ___________________________


A. found in the stroma


B. located in the thylakoid space


C. part of the thylakoid membrane


D. participants in the Calvin cycle

The Calvin cycle is another name for  __________________________


A. photosynthesis 

B. the electron transport chain 

C. light-dependent reactions



D. light-independent reactions
The thylakoid space becomes filled with H+ ions during the light-dependent reactions. 
Where are these coming from? (Circle TWO)

A. ATP synthase pushes H+ ions from the stroma across the membrane into the space


B. H+ ions build up in the space as water is split

C. ETC transport proteins pump H+ ions into the space

D. H+ ions are removed from NADPH.
CIRCLE ALL THAT ARE TRUE about the LIGHT DEPENDENT REACTION.

      A. High-energy electrons move through the electron transport chain.
      B. Pigments in photosystems II and I absorb light.

      C. ATP synthase helps H+ ions in the thylakoid space to pass through the membrane to the stroma. 

      D. ATP and NADPH are used to produce high-energy sugars.
CIRCLE ALL THAT ARE TRUE about the CALVIN CYCLE

A. ATP is produced by ATP synthase and oxygen is released 

B.  It is also called the light-independent reactions.


C.  ATP and NADPH from the light-dependent reactions are used here

D.  High energy sugar compounds are made from CO2 

Which step is the beginning of photosynthesis?

A. Pigments in photosystem I absorb light.


B. Pigments in photosystem II absorb light.


C. High energy electrons move through the electron transport chain.


D. ATP and NADPH produce high energy sugars.

CIRCLE ALL OF THE FOLLOWING THAT ARE PART OF THE THYLAKOID MEMBRANE.


A. electron transport chain


B. photosystem I


C. photosystem II


D. ATP synthase

Which 2 molecules act as carriers for energy and high energy electrons during photosynthesis? (Circle 2)

A. ATP


B. O2

C. NADPH

D. CO2
How is the Calvin cycle different from the light-dependent reactions?


A. Calvin cycle takes place in chloroplasts. 

B. Calvin cycle takes place in the stroma.

C. Calvin cycle requires light.

D. Calvin cycle molecules are part of the thylakoid membrane.
Oxygen produced during the light-dependent reaction is __________________________.


A. used in the Calvin cycle to make sugar


B. joined with the NADPH to make water


C. is released into the atmosphere


D. None of these, oxygen is NOT produced by the light-dependent reaction
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Write the equation that shows how NADP+ becomes NADPH.


___________________________________________________________________________________

Name 3 factors that affect the rate at which photosynthesis occurs.


1. ___________________________


2. ___________________________


3. ___________________________

MODIFIED TRUE or FALSE

Circle T if the statement is TRUE.  

Circle F if the statement is FALSE and use the blank provided to correct the underlined word/phrase. 
T
F
Increasing light intensity decreases the rate of photosynthesis. _____________________

T
F
Carbon dioxide molecules enter the light-dependent reactions from the atmosphere.


______________________ 

T
F
Photosynthesis uses energy from ATP and high energy electrons from NADPH produced in 

the light-dependent reactions to make glucose in the Calvin cycle. ___________________

T
F
The light-dependent reaction produces ATP, NADPH, and carbon dioxide. _____________

T
F
ATP synthase spins like a turbine as H+ ions pass through it to generate ATP. __________
T
F
Electrons are energized twice during photosynthesis.  __________

USE THE LETTERS IN THE DIAGRAM AT THE LEFT TO IDENTIFY:
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______  stroma


______  thylakoid


______  granum


______  thylakoid space

______  cytoplasm
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COLOR THE DIAGRAM ABOVE AS DESCRIBED:

Color the energy from sunlight YELLOW

Label PHOTOSYSTEM I and II 
Color the two photosystems GREEN
Color the Electron Transport System (Chain) PURPLE
Color the hydrogen ions PINK
Color the electrons RED
Color ATP SYNTHASE ORANGE
Color the PHOSPHOLIPIDS of the thylakoid membrane BLUE
ADD LINES TO EXTEND THE THYLAKOID MEMBRANE TO MAKE A COMPLETE THYLAKOID SAC.
On which side of the membrane would you find the STROMA?   A    or     B

On which side of the membrane is the INNER THYLAKOID SPACE?   A     or     B     

On which side of the membrane does ATP formation happen?     STROMA         THYLAKOID SPACE


On which side of the membrane is water split?            STROMA         THYLAKOID SPACE

On which side of the membrane is NADPH produced?      STROMA         THYLAKOID SPACE


On which side of the membrane do H+ ions build up?       STROMA         THYLAKOID SPACE

USE WORDS FROM THE WORD BANK TO FILL IN THE CHART COMPARING AND CONTRASTING THE LIGHT-DEPENDENT REACTIONS AND THE CALVIN CYCLE: (You can use them more than once!)
in stroma        part of thylakoid membrane     O2     ATP     CO2       H2O       NADPH      




Requires light     Doesn’t require light   SUGARS (glucose)
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THINK ABOUT IT
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EFFECT OF TEMPERATURE: The chemical reactions of photosynthesis require enzymes (proteins) to make them happen. Enzymes work best in a certain temperature range. At temperatures on either side of this optimum range, photosynthesis will slow or stop. Which of these graphs represents the effect of temperature on the rate of photosynthesis? ______   

EXPLAIN YOUR ANSWER. ______________________________________

_________________________________________________________________________________

EFFECT OF LIGHT: The light dependent reactions of photosynthesis require light. As light intensity increases, photosynthesis will also increase up to a point where the enzymes are working as fast as they can, all the carriers are full and cycling as quickly as they can, and photosynthesis can’t go any faster. Which of these graphs represents the effect of light intensity on the rate of photosynthesis?  ______

EXPLAIN YOUR ANSWER. ______________________________________________________________

___________________________________________________________________________________

