Photosynthesis & Cellular Respiration 

 



Name____________________________________Hour_______

PHOTOSYNTHESIS

Photosynthesis is the process by which sunlight energy, along with carbon dioxide and water, is converted into glucose (a sugar) and oxygen. Photosynthesis takes place in the chloroplasts of plant cells…particularly the thylakoid membranes and the stroma.  Plants are called “producers” because they can make their own glucose…we are called “consumers” because we must obtain our sugars from plants…we can’t make our own. In order to make ATP (energy!), all eukaryotic organisms need glucose.  

In order for photosynthesis to occur, a few main “reactants” (things that go into a chemical reaction) must be present:

1. Water (H2O)

2. Carbon Dioxide (CO2)

3. Sunlight

4. Chlorophyll (a pigment in chloroplasts that absorbs sunlight energy—it absorbs all colorsof the sunlight spectrum except green—it reflects green—which is why plants look green!)

In the first part of photosynthesis, water is broken down into oxygen and hydrogen ions (charged atoms) with the assistance of energy from the sun. The oxygen is released into the atmosphere, and the hydrogen ions travel through the thylakoid membrane where, in the second part of photosynthesis, they help form small amounts of ATP. In the third part of photosynthesis, these ATP molecules travel to the stroma to help energize the reactions where glucose is made from carbon dioxide.

Ultimately, the main “products” (things that come out of a chemical reaction) of the photosynthesis reaction are

1. Oxygen (O2)

2. Glucose (C6H12O6)

The three parts of photosynthesis have special names:

Part 1: Photosystem II

Part 2: Photosystem I

Part 3: Calvin Cycle

The first two parts, Photosystems II and I, need light to make sure the chemical reactions occur. Because of this, they are called Light Dependent. The third part, the Calvin Cycle, doesn’t need light. Therefore it is called Light Independent.

If we had to write out the entire chemical reaction for photosynthesis, how would it look? (Copy it from your notes/textbook)

____________________________________________________________

CELLULAR RESPIRATION

How do plants, herbivores, carnivores, and decomposers use glucose to make energy (ATP)?

All of these organisms use a process called cellular respiration to convert glucose into ATP. However, oxygen must be present in order for this process to occur.  Cellular respiration, like photosynthesis, has phases. The first phase is called glycolysis, and the second phase is called

oxidative respiration.

Cellular Respiration Phases:

1. Glycolysis (does not need oxygen)

2. Oxidative Respiration (needs oxygen)

a. Krebs Cycle

b. Electron Transport Chain

Glycolysis actually takes place in the cytoplasm of cells, and oxidative respiration takes place in the mitochondria of cells. You might recall from the Cells Unit that we called the mitochondria the “powerhouse” of the cell…this is because ATP is made in great quantities in the mitochondria during oxidative respiration, giving an organism the energy it needs to live.

In order for cellular respiration to occur, a few main “reactants” (things that go into a chemical reaction) must be present:

1. Oxygen (O2)

2. Glucose (C6H12O6)

Do these look familiar? What process are these substances the products of? ___________________________

Glycolysis doesn’t require any oxygen. This is the part of the process where a molecule of glucose is broken down into two (2) molecules of a substance called pyruvic acid.

This pyruvic acid then enters the second stage of cellular respiration: Oxidative respiration. The first stage of oxidative

respiration is the Krebs Cycle. In the Krebs Cycle, the pyruvic acid is broken down in the presence of oxygen. Carbon dioxide is released from the Krebs Cycle, and a small amount of ATP is made. It is in the next phase of oxidative respiration, the Electron Transport Chain, where large amounts of ATP are made, as well as water. For every one glucose molecule that enters cellular respiration, about 36 molecules of ATP are made.

Ultimately, the main “products” (things that come out of a chemical reaction) of the cellular respiration reaction are:

1. Water (H2O)

2. Carbon Dioxide (CO2)

3. 36 ATP

Do products #1 and #2 look familiar? What process are they the reactants of? __________________________

If we had to write out the entire chemical reaction for cellular respiration, how would it look? (Copy it from your notes)

_________________________________________________________________

WHAT DO YOU NOTICE ABOUT THE RELATIONSHIP BETWEEN THE CHEMICAL REACTIONS FOR PHOTOSYNTHESIS

AND CELLULAR RESPIRATION?

____________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________

…BUT WHAT IF THERE ISN’T ENOUGH OXYGEN PRESENT TO RUN CELLULAR RESPIRATION?

Have you ever ran or worked out to the point that you were ”out of breath” or felt like your lungs were at capacity and couldn’t take in as much air as you needed? Have you ever pushed yourself physically to the point where you felt really sore the next day? This soreness is a result of your body not getting enough oxygen to make ATP in oxidative respiration.

Pyruvic acid is converted into lactic acid in your muscles when they are forced to operate without enough oxygen, such as during vigorous exercise. This process enables glycolysis to continue in your muscle cells’ cytoplasm as long as the glucose supply lasts. Blood circulation removes excess lactic acid form your muscles, but when lactic acid builds up too quickly and can’t be removed at a quick rate, it will build up in your muscles and cause your muscles to tire and become sore. Because of the buildup of lactic acid, the world record for running a mile (just under 4 minutes) has not been broken!

REVIEW

If you know the answers to the following questions, your knowledge of photosynthesis, cellular respiration, andhow energy flows through our living world is AWESOME! You will definitely do a great job on the quiz! ☺

ATP

1. What is the all-purpose high-energy molecule that cells use to provide a cell its energy? ____________
2. Where is the energy in ATP stored? _____________________________________________________

PHOTOSYNTHESIS

3. What kinds of cells/organisms can facilitate photosynthesis? __________________________________
4. What is the main difference between producers and consumers? _______________________________________________________________________________________________________________________________________________________

5. Are you a producer or a consumer? Why? 

__________________________________________________________________________________

__________________________________________________________________________________

6. In what organelle does photosynthesis take place? _________________________________________

7. What 4 substances must be present for photosynthesis to occur?

1.___________________2.____________________3.___________________4.__________________

8. Why are plants green? _______________________________________________________________

*Match the following parts of photosynthesis with the correct name:

A. Photosystem 1 
B. Calvin Cycle 
C. Photosystem II

9. _______Hydrogen ions help form small amounts of ATP; takes place in the thylakoid membranes
10. _______Sunlight breaks up water to form hydrogen ions and oxygen gas; oxygen is released into the atmosphere; takes place in the thylakoid membranes
11. _______ATP from Photosystem I move to the stroma to help make glucose from carbon dioxide.

*Match the following words with the phases of photosynthesis:

A. Light Dependent 

B. Light Independent

12. _______Photosystem II 
13.  _______Photosystem I 
14._______Calvin Cycle

15. What are the two main products of photosynthesis?

1. ___________________________ 2. __________________________
16. Who breathes in the oxygen that comes from photosynthesis? ______________________________
17.  What process is this oxygen necessary for? _____________________________________________

CELLULAR RESPIRATION

18. Where do plants get the glucose that makes ATP in oxidative respiration? _______________________
19. Where do consumers get the glucose that makes ATP in oxidative respiration? ___________________
20. What two substances must be present for cellular respiration to occur?

1. ______________________________ 2. _________________________________

*Match the following parts of cellular respiration with the correct name.

A. Glycolysis
 
B. Cellular Respiration: Krebs Cycle 



C. Cellular Respiration: Electron Transport Chain

24. _____Takes place in the mitochondria; pyruvic acid is broken down in the presence of oxygen; carbon dioxide is released into the atmosphere ; small amount of ATP made

25. _____Takes place in the cytoplasm; one molecule of glucose is broken down into two molecules of pyruvic acid

26. _____Takes place in the mitochondria; large amounts of ATP are made; water is created and released

*Match the following phrases with the correct part of cellular respiration.

A. needs oxygen 

B. does not need oxygen

27. _____Glycolysis 

28. _____Krebs Cycle 
29. _____Electron Transport Chain

30. What are the two main products of cellular respiration? 1. ________________2. ___________________

31. What is another main “product” of cellular respiration? _________ATP molecules

32. Where does the carbon dioxide from cellular respiration go? ___________________________________

33. What process is it needed for? ____________________________________________
