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This picture displays the first half of the photosynthesis reactions. It can be a little intimidating, but you have all the tools you need to understand what is important about the picture above.  

Observe

1. Using what you already know about photosynthesis, what is the source of energy for photosynthesis?  Write it here and circle it in the picture.
2. 
Both times light enters the system, what is it pointing to?




3. Inside the thylakoid, there are two types of atoms pictured.  What are they?




4. What do the two atoms make when they are combined (like at the far left of the picture)?




5. There are three “loopy” arrows that represent reactions.  One of them was just mentioned in the question above.  List the three reactions below:

1) H2O  O + 2H		
2)  				
3)  				

6. The “H” atoms (Hydrogen ions, or protons) drive one of the other reactions.  Which one?

	

	   Stop and Check In!

Explain

7. The electron that moves through most of the picture has to come from somewhere.  What must be its source? 



8. When the electron gets hit with light, it gains energy.  Next, the proteins receive that electron and use the energy it just gained.  What do the proteins that get the excited electron (the first time) use it to do?
9. 
When the electron gets excited a second time, it has more energy available to do work.  What work does the excited electron do the second time?



10. Fill in the T-chart below with the starting materials and ending materials for the first part of photosynthesis.  (Look at “loopy arrows” too!)

	Starting	Ending

1.	1.
2.	2.
3.	3.
4.








	Stop and Check In!

The half of photosynthesis you just investigated requires light to function (because it is in your required starting materials).  For this reason, these reactions are called the “Light-Dependent Reactions” or “Light Reactions.”
Model
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This chart depicts the second half of photosynthesis.  This part is named The Calvin Cycle.  There isn’t any light in this picture, so these are called the Light-Independent Reactions.  They might look even more complicated than the Light Reactions, but the important parts are simple!

Observe
11. The process is a cycle, but there are two big arrows that point in and out of the cycle.  What do they represent:

		is entering the cycle.

		is being taken out of the cycle.
12. 
There are three “loopy” arrows again, and they still represent reactions.  List the three reactions below:






13. There is one enzyme that is special in the process.  The enzyme that takes CO2 from the air and adds it to a compound is one of the most unique proteins on the planet.  It is also the most common protein on Earth.  What is that enzyme?




14. The bottom line of the picture can be a little bit confusing.  What do you think it means?





	Stop and Check In!

Explain

15. Just like you did earlier, fill in a T-chart for this set of reactions that contains the starting and ending materials.  Remember to consider the “loopy” arrows, the inputs, and the outputs (make sure you record the final output).

	Start	End

16. 
Do the two T-charts you’ve made have anything in common?  Many of the products of one half are starting materials for the other, and vise versa.  When something is a product in one place and a reactant in another, you can think of it as “canceling out”.  Write the pairs of materials that cancel out in photosynthesis as a whole.

	1.  	and

	2.	and

17. Use your two T-charts and your answer to #16 to write the OVERALL equation for photosynthesis.  Put the total starting materials on the left and the total ending materials on the right.







	Stop and Check In!
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