Name ____________________________________
Block _____
Date _________________

PACKET #3
Unit 2: The Dynamic Cell 
Reading:   Campbell chapters 5, 6 and 7.

Objectives:  Upon completion of this unit, you should be able to:
Topic 5:  Energy (Chapter 5)

20. Define and relate metabolism, exergonic reaction, and endergonic reaction (5.12).

21. Draw an ATP molecule and explain its role in metabolism, including how it stores and releases energy (5.13).

22. Describe and provide examples of the three main types of cellular work (5.13).

Topic 6:  Photosynthesis (Chapter 7)

23. Describe the structure and function of the chloroplast (7.2).

24. Write and explain the chemical equation that summarizes photosynthesis (7.3-7.5).

25. Describe the function of light waves and pigments (chlorophyll a, chlorophyll b, and carotenoids) in photosynthesis (7.6).

26. Describe the events and location of the light dependent reactions of photosynthesis, including the role of NADPH and ATP (7.7-7.9, plus you should read sections 6.6 and 6.10).

27. Describe the events and location of the Calvin cycle, including the role of NADPH and ATP (light-independent reactions) (7.10).

28. Describe the factors that can affect photosynthesis (Activity B)
29. Describe the role of each of the following in photosynthesis (you should have included all of these terms in objectives 7 and 8, so just treat this as a sort of vocabulary list review of the function of each of them): 

a. Pigment

b. Electrons

c. Water

d. Carbon dioxide

e. Chlorophyll

f. Thylakoid

g. Electron transport chain

h. Chemiosmosis

i. NADP+, NADPH

j. ATP synthase

k. ADP, ATP

l. Calvin Cycle

m. Oxygen gas

Topic 7:  Cellular Respiration (Chapter 6)

30. Write and explain the chemical equation that summarizes cellular respiration (6.3-6.4).

31. Describe the structure and function of the mitochondrion in cellular respiration. (4.14).

32. Describe the three stages of aerobic cellular respiration in terms of location in the cell and ATP production. (6.6, 6.12).
33. Describe the events of anaerobic respiration (lactic acid and alcohol fermentation) in terms of ATP production.  Be able to identify anaerobic respiration chemical equations. (6.13).


34. Explain how photosynthesis and cellular respiration can be seen as two halves of one reaction (a cycle) (thinking objective)
Key Terms:

	Topic 5: 
	Stroma
	Topic 7: 

	ATP/ADP
	Photosystems
	Cellular respiration

	Exergonic reaction
	NADP+
	Mitochondria

	Endergonic reaction
	NADPH
	Aerobic

	Metabolism
	Light dependent reactions
	Anaerobic

	Phosphorylation
	Electron transport chain 


	Glycolysis

	Topic 6: 
	ATP synthase
	Krebs cycle

	Photosynthesis
	Dark reactions
	Electron transport system (Resp.)

	Stomata (stoma)
	Calvin cycle
	

	
	Electron donor
	NADH

	Pigments
	Electron acceptor
	Alcohol fermentation



	Chlorophyll
	Carbon dioxide fixation
	Lactic acid fermentation

	Chloroplasts
	Limiting factors
	

	Thylakoid
	
	

	
	
	

	
	
	


Objective 20: Define and relate metabolism, exergonic reaction, and endergonic reaction (5.12, review).

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

 Objective 21: In the figures on the next page, label ATP and ADP. Explain the role of ATP in metabolism, including how it stores and releases energy (5.13).

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________
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Figure #1: ATP-ADP Cycle
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ATP-ADP Cycle Questions:

1. What is the structural difference between ATP and ADP?


2. Which molecules are contained in both ATP and ADP?


3. In which structure, ATP or ADP, is more energy stored?  Where is the energy stored?



4. Why is this considered a cycle?




5. Describe the role of proteins in the release of energy stored in ATP.





Objective 22: Cells use energy released from the breakdown of ATP to do work.  Describe and provide examples of the three main types of cellular work (5.13). 

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________________
Objective 23:. Describe the structure and function of the chloroplast. (7.2).
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Figure 2: From Leaf to Cell to Chloroplast
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Figure 3: Stomata allow for the diffusion of CO2 and O2 gas molecules[image: image9.png]Chioroplast
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Objective 24. Explain the chemical equation that summarizes photosynthesis (7.3-7.5).

Photosynthesis as a Chemical Reaction

Write balanced chemical reation here:


Objective 25: Describe the function of light waves and pigments (chlorophyll a, chlorophyll b, and carotenoids) in photosynthesis (7.6).

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________________

Figure 4: Chloroplast Structure and Biochemistry

Figure 5: Photosystem

of Photosynthesis


Objective 26: (Read sections first, complete objective in class) Describe the events and location of the light dependent reactions of photosynthesis, including the role of NADPH and ATP (7.7-7.9, plus you should read sections 6.6 and 6.10). 




Objective 27: (Read sections first, complete objective in class) Describe the events and location of the Calvin cycle, including the role of NADPH and ATP (light-independent reactions) (7.10).



Activity A: Online Photosynthesis Simulation
1. Go to the website below to begin. When asked to login, type the user name: msdulko and the password: bhs. You may need to retype the website after logging in. 
http://www.assessnet.org.uk/e-learning/file.php/55/html/elodea.html
2. Test the affect of light color on the rate of photosynthesis.
Prediction:  Which color do you think will give the best results? ______________ 
Set the simulator to 6.0 Light Level, and 6.0 CO2 Level. Adjust the colors to complete the table.  Do at least 2 trials for each.  If you get really different numbers for the two trials, you may do more trials to get a better average. 

	Light Color
	Number of Bubbles
(Light = 6.0 | CO2 = 6.0)
	Based on the data, what color of light results in the fastest rate of photosynthesis?

______________________

	Red
	 
	 
	

	Blue
	
	
	

	Green
	
	
	

	Colorless
	
	
	


3. Test the affect of CO2 level on the rate of photosynthesis.
Prediction:  Which CO2 level do you think will give the best results? ______________ 
Develop an experiment to test how the level of CO2 affects the rate of photosynthesis. Use your previous two experiments to select a color and light level that you think will give the best results for this experiment. When selecting your settings, remember back to ecology and the term “limiting factors.”  You do not want light color or light level to be limiting factors in this experiment on CO2 level.  Record the setting you choose in the data table below. Do at least 2 trials for each.  If you get really different numbers for the two trials, you may do more trials to get a better average. 
	CO2 Level
	Number of Bubbles 
(Color = ________ | Light = ____)
	Based on the data, what CO2 level results in the fastest rate of photosynthesis?

______________

	1.0
	
	 
	

	2.0
	
	
	

	3.0
	
	
	

	4.0
	
	
	

	5.0
	
	
	

	6.0
	
	
	

	7.0
	
	
	

	8.0
	
	
	

	9.0
	
	
	

	10.0 
	
	
	


Objective 28: Describe the factors that can affect photosynthesis (Activity B)
__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________
Objective 29: Describe the role of each of the following in photosynthesis (you should have included all of these terms in objectives 7 and 8, so just treat this as a sort of vocabulary list review of the function of each of them): 

	Pigment
	

	Electrons
	

	Water
	

	Carbon dioxide
	

	Chlorophyll
	

	Thylakoid
	

	Electron Transport chain
	

	Chemiosmosis
	

	NADP+, NADPH
	

	ATP synthase
	

	ADP, ATP
	

	Calvin Cycle
	

	Oxygen Gas
	

	Glucose (sugar)

	


Photosynthesis Practice 

Multiple Choice
1. The process of photosynthesis consumes _________ and produces _________.

a. chlorophyll…water

d. water…carbon dioxide

b. carbon dioxide…chlorophyll
e. water…oxygen

c. glucose…oxygen

2. Which of the following are produced by reactions which take place in the thylakoids and are required by reactions in the stroma?

a. carbon dioxide and water

d. NADP+ and ADP

b. ATP and NADPH


e. glucose and oxygen

c. carbon dioxide and ATP

3. What is the role of NADP+ in photosynthesis?

a. It assists chlorophyll in capturing light

b. It manufactures ATP as part of the electron transport chain

c. It assists in splitting water

d. It carries electrons to the stroma to be used in the Calvin Cycle

4. The phase of photosynthesis where the organic molecules are actually made is:

a. The Calvin Cycle
  

 b. The light reactions   

c. The electron transport chain 
 
 d. When light hits the chlorophyll molecules

Short Answer
5. The reactions of the Calvin Cycle do not depend on light, but they do not occur for long at night.  Why?




6. Why is it difficult for most plants to carry out photosynthesis in very hot, dry environments?




7. How does the STRUCTURE of the chloroplast facilitate its FUNCTION?  What role does surface area of thylakoid membrane play here?




Objective 30: Explain the chemical equation that summarizes cellular respiration (6.3-6.4).  
Write chemical Reaction here: 

Explanation of reaction. __________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

Objective 31: Describe the structure and function of the mitochondrion (4.14).

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

Figure 1: Structure of a Mitochondrion
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Objective 32: Describe the three stages of aerobic cellular respiration in terms of location in the cell and ATP production. (6.6, 6.12).

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

Figure 1: Stages of Aerobic Cellular Respiration (burning glucose in the presence of O2)
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Figure 2: ATP Production in Each Stage of Aerobic Cellular Respiration




Objective 33: Describe the events of anaerobic respiration (lactic acid and alcohol fermentation) in terms of ATP production.  Be able to identify anaerobic respiration chemical equations. (6.13).
Figure 5: Anaerobic Cellular Respiration (Burning of glucose in the absence of O2 gas)
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Objective 34: Explain how photosynthesis and cellular respiration can be seen as two halves of one reaction (a cycle) 
__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

Packet #3 Review 

A Comparison of Photosynthesis and Aerobic Cellular Respiration
	
	PHOTOSYNTHESIS
	AEROBIC CELLULAR RESPIRATION

	Cellular Location
	
	

	What kind of organisms do this?
	
	

	Is light necessary?
	
	

	Balanced equation 


	
	

	Exergonic or Endergonic (net)
	
	

	Picture of associated energy graph (show both with and without enzymes present)


	
	

	Glucose formed or used?
	
	

	Oxygen molecules formed or used?
	
	

	Carbon dioxide molecules formed or used?
	
	

	Water formed or used ?
	
	

	Is there any net production of ATP?  If so, how many molecules of ATP?
	
	

	What are the names of the stages or parts?


	1.

2.
	1.

2.

3.

	What role does membrane surface area play?


	
	


A Comparison of Aerobic and Anaerobic Cellular Respiration
	
	AEROBIC CELLULAR RESPIRATION
	LACTIC ACID FERMENTATION (ANAEROBIC)
	ALCOHOLIC FERMENTATION (ANAEROBIC)

	What kind of organism completes this process?
	
	
	

	Is oxygen used?
	
	
	

	Are mitochondria necessary?
	
	
	

	Exergonic or Endergonic (net)?
	
	
	

	Glucose formed or used?
	
	
	

	Besides ATP, what molecules are formed (net)?
	
	
	

	Is there an Electron Transport Chain?
	
	
	

	How many ATP molecules are formed (net)?
	
	
	


_______________________


_______________________


_______________________


_______________________


_______________________


_______________________


_______________________


_______________________


_______________________


_______________________


_______________________


_______________________





Guard Cell (cells surrounding stomate)





Stomate (gap)





Vein (xylem and phloem)





Mesophyll cells











Explanation of equation: _______________________


___________________________________________


___________________________________________


___________________________________________


___________________________________________





Step 2: _____________________________________________________________________________________________________________________________________________________________________





Step 1: _____________________________________________________________________________________________________________________________________________________________________





Step 3: _____________________________________________________________________________________________________________________________________________________________________





Step 6: _____________________________________________________________________________________________________________________________________________________________________





Step 5: _____________________________________________________________________________________________________________________________________________________________________





Step 4: _____________________________________________________________________________________________________________________________________________________________________





Phase 2: __________________________________________________________________________________________________________________________________________________________________________________________________________________





Phase 1: __________________________________________________________________________________________________________________________________________________________________________________________________________________





Phase 3: __________________________________________________________________________________________________________________________________________________________________________________________________________________





about___ATP





_____________________________


_____________________________


_____________________________


_____________________________


_____________________________


_____________________________


_____________________________


_____________________________


_____________________________


_____________________________


_____________________________


_____________________________


_____________________________


_____________________________


_____________________________








_____________________________


_____________________________


_____________________________


_____________________________


_____________________________


_____________________________


_____________________________


_____________________________


_____________________________


_____________________________


_____________________________


_____________________________


_____________________________


_____________________________


_____________________________
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