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Instructions.

1. Print your name in the space designated on this cover sheet.

2. Be sure that your exam has 8 pages including this cover sheet.

3. Read each question carefully and answer in the space provide

4. At the end of the exam there are 6 short answer questions.  Answer only 5 of these 6 questions.  Answering all six questions may reduce your grade.  Under the question you choose not to answer, please write the word "Skip".  Failure to write "SKIP" under the one question you choose not to answer will reduce your grade.

Multiple Choice

Choose the best answer for the question or the best ending for each statement.  Write the letter (A-E) which corresponds to the best answer on the line before the question.  (2 pts each)
_____1. Which of the following is true about energy?

A. All forms of energy are associated with motion. 
B. Energy can not be created or destroyed. 
C. Energy is always increasing in the universe. 
D. Energy is easily destroyed. 
E. Chemical energy is always converted to heat and light energy. 
_____2. An ordered sequence of chemical reactions with specific enzymes acting at each step is the definition of:

A. High energy electron carrier 

B. Lock and Key Model 

C. Metabolic Pathway 

D. Activation Energy 

E. Intermediary Compounds
_____3. Which of the following is an example of the mechanisms that enzymes use to speed-up chemical reactions?

A. Enzymes contribute ATP to chemical reactions
B. Enzymes add energy to chemical reactions 
C. Enzymes realign electrons of the substrates 
D. Enzymes convert non-spontaneous reactions to spontaneous reactions 
E. Enzymes alter the energy within the chemical bonds of molecules 
_____4. When a chemical reaction called a "reduction reaction" occurs, what else must happen? 

A. ATP must be hydrolyzed to provide the energy for the reduction reaction

B. Macromolecule must be hydrolyzed to produce monomer sized molecules
C. A molecule must be oxidized to provide electrons for the molecule being reduced 

D. Electrons must flow across the membrane through an electron pump
E. all of the above must occur 
_____5. What is the difference between spontaneous reactions that occur very quickly and spontaneous reactions that occur very slowly?


1. Reactions that occur quickly release more energy 

2. Reactions that occur quickly have a smaller activation energy 

3. Reactions that occur quickly have a larger activation energy 

4. Reactions that occur quickly have smaller end products 

5. Reactions that occur quickly are part of anabolism

_____6. Phosphofructose kinase is an example of an allosteric enzyme.  Which of the following best describes why it is considered allosteric?

A. It converts ATP to ADP
B. It changes shape when bound by an inhibitor

C. It catalyzes an endergonic reaction

D. It catalyzes a spontaneous reaction

E. It reduces the activation energy of the reaction, thereby speeding it up
_____7. Enzymes show substrate specificity because:

A. Enzymes reduce the activation energy 
B. Enzymes are regulated by feedback inhibition 
C. The active site is complementary to only one substrate 
D. Enzymes add energy to endogonic reactions 
E. Enzymes add energy to exergonic reactions 
_____8.  The formation of polymers is best described as an example of

A. hydrophilia

B. hydrolysis

C. anabolism

D. catabolism

E. metabolism
_____9. Which of the following is a product of glycolysis?

A. glucose 
B. NAD+ 
C. Lactate 
D. ATP 
E. Carbon dioxide
_____10. Muscle soreness associated with strenuous exercise is at least partly due to 

A. an excess of ATP that builds up during exercise 

B. the lactic acid generated by fermentation 

C. the build up of large amounts of carbon dioxide in muscle cells 
D. The loss of ATP due to cellular work
E. the accumulation of alcohol from lactate fermentation in muscle cells 

_____11. What is the final electron acceptor during fermentation?
A. ATP

B. NAD

C. Glucose

D. ADP 
E. Pyruvate
_____12. Which of these contains the greatest amount of energy? 

A. one ATP molecule 

B. one ADP molecule
C. one glucose molecule 

D. one NADH molecule 
E. one FADH molecule
_____13. Cellular respiration is about 50% efficient at converting the energy stored in glucose to ATP. What happens to the energy not stored as ATP?

A. It is used for cellular work 
B. It is converted to sugar 
C. It is lost as carbon dioxide 
D. It is stored as NADH 
E. It is lost as heat
_____14. How many ATP molecules are synthesized directly in the Krebs cycle if you supply an aerobically respiring cells with 10 pyruvate molecules? 

A. 2   
 
B. 5  

  C. 10   

 D. 20   
 
E. 300 
_____15. What is the source of electrons that flow through the electron transport chain of oxidative phosphorylation?

A. Water 
 B. Oxygen  
C. ATP  
D. NADH  
E. CO2
_____16. What is the direct source of energy used by the ATPase for the synthesis of ATP during chemiosmosis in the mitochondria?

A. High energy electrons of NADPH 
B. High energy electrons of NADH 
C. The movement of protons into the matrix 
D. The breakdown of glucose to form carbon dioxide 
E. The hydrolysis of ATP to form ADP and phosphate
_____17. Which of the following generate carbon dioxide
A. Glycolysis
B. Light Reaction of photosynthesis
C. Light Independent reaction of photosynthesis
D. Oxidative Phosphorylation
E. The Krebs Cycle
_____18. Which of the following statements is NOT true?

A. photons are packages of solar energy

B. the longer the wavelength of light the more energy it has.

C. Chlorophyll absorbs energy from light

D. light waves of different lengths produce different colors.

E. Visible light is a very small portion of the electromagnetic spectrum.

_____19. The pigment chlorophyll is found in the:

A. Stroma 
B. Thylakoid membrane 
C. Thylakoid lumen 
D. Cytosol of plant cells 
E. Chloroplast outer membrane 
_____20. Which of the following are products of the light dependent reactions of photosynthesis?
A. glucose, ADP, and NADP 

B. glucose, ADP, NADP, and CO2 

C. ADP, NADP, and 02 
D. ATP, NADPH, and O2 

E. ATP, NADPH, and CO2
_____21. When plants are in bright sunlight:

A. they do not carry-out photosynthesis

B. they do not carry-out the light independent reaction of photosynthesis

C. they do not fix carbon dioxide

D. they concentrate protons in the thylakoid lumen

E. they synthesize water from oxygen
_____22. In the light-independent reactions of photosynthesis 

A. carbon dioxide is incorporated into an organic molecule. 
B. oxygen is produced. 
C. ATP is made. 
D. A and C are correct. 
E. A, B, and C are correct. 
_____23. Which of the following best describes the function of the light independent reaction of photosynthesis?

A. It is the first stage of photosynthesis. 
B. It breaks the molecular structure of water. 
C. It utilizes the energy of photons 
D. It fixes carbon dioxide and makes glucose 
E. It creates the energy rich molecules ATP and NADPH 
_____24. When a chlorophyll molecule in photosystem I traps light, it loses an electron. In the Z-scheme of electron flow this electron is replaced 

A. from one of the antenna pigments. 

B. from the other end of photosystem I. 

C. by a donation from photosystem II. 

D. by a donation from an unexcited chlorophyll molecule. 

E. from one of the hydrogen atoms in water. 

_____25. When the enzyme Rubisco fixes carbon dioxide, it attaches the carbon dioxide to which of the following molecules

A. Water

B. Pyruvate

C. Ribulose bisphosphate

D. NADP

E. ADP

Short Answer Questions

Answer only five of the following six questions.  Under the question you choose not to answer, write the work "SKIP". (10 pts each)

26. Phosphofructose Kinase (PFK) is an important regulatory enzyme in glycolysis.  PFK is allosterically inhibited by ATP.  Explain why this is considered an example of feedback inhibition.

27.  Contrast the following three categories of life, heterotroph, chemotroph, and phototroph.

28.  An aerobic cell can produce 38 ATP from one glucose molecule during cellular respiration.  List the processes that generate the ATP and explain how many ATP each process produces
29. During cellular respiration (Aerobic metabolism) there is an NAD/NADH cycle. Explain how this cycling of NAD and NADH function during respiration.
30.  What is resonance and why is it important to photosynthesis?

31.  In most plants the light independent reaction is active only when the light reaction is active. Explain how the regulation of rubisco contributes the light independent reaction being off in the dark and on in the light.
