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Practice Exam #1
PEP 426 Intermediate Exercise Physiology

Write all answers on the answer sheet provided.

Section1: Multiple Choice

Select the response that best answers the following questions.

1. Which of the following is not a component, or consistent with, of the laws of thermodynamics?


a. energy cannot be destroyed  


b. endergonic reactions release free energy          


c. energy cannot be created


d. energy can transfer from one form to another


e. energy transfer always results in an increased entropy of the surroundings

2.
Which of the following reactions details ATP hydrolysis?


a. AMP + H2O + H+  ( IMP + NH4

b. CrP + ADP + H+  ( ATP + Cr

c. glucose + ATP ( glucose-6-phosphate + ADP + H+

d. ATP + H2O  ( ADP + Pi + H+

e. ADP + ADP  ( ATP + AMP
3.  How efficient is human body catabolism in converting free energy from chemical reactions to ATP.


a. 25 to 30%


b. 66%


c. 70%


d. 15%


e. 35 to 40%

4.  In skeletal muscle, the resting concentration of ATP approximates …………? 


a. 26 mmol/kg


b. 3 mmol/kg


c. 1.0 mmol/kg


d. 8.2 mmol/kg


e. 17.5 mmol/kg

5.
How is a reaction that would otherwise be “endergonic” allowed to proceed inside a cell without violating the second law of bioenergetics?


a. it is oxidized


b. it is coupled to an exergonic reaction


c. it is phosphorylated


d. it is transferred to standard conditions


e. it is heated to the core temperature of the body

6. Which of the following is not a function of enzymes?


a. determining the direction and free energy release of a chemical reaction


b. coupling of reactions


c. regulation of metabolic reactions / pathways


d. acting as biological catalysts


e. increasing rates of reactions 

7.  Which of the following enzyme catalyzed reactions does not consume a proton?


a. creatine kinase


b. PFK


c. lactate dehydrogenase


d. pyruvate kinase


e. AMP deaminase

8.  In skeletal muscle, the junction between the sarcoplasmic reticulum and t-tubule is called the …………….


a. pre-synaptic vessicle


b. golgi apparatus


c. synaptic cleft


d. mitochondria


e. triad

9.
Catabolism involves:


a. the formation of larger molecules through covalent bonding


b. the breakdown of molecules during endergonic reactions


c. the breakdown of molecules and subsequent release of free energy, electrons and protons 


d. processes that occur only in the absence of anabolic processes


e. the study of feline metabolism

10.
The storage form of carbohydrate in animal tissues is called __________, and its breakdown to glucose 1-phosphate is called _____________.


a.  glucose, glycogenolysis


b.  glycogen, glycogenolysis


c.  adipose tissue, lipolysis


d.  amino acids, glycolysis


e.  glycogen, glycolysis   

11.
Muscle fibers from which fiber type have the greatest capacity to rapidly generate force?


a. IIc


b. FOG


c. SO


d. IIx


e. FG

12.
The allosteric activator of PFK and phosphorylase is ………….


a. AMP


b. H+

c. ATP


d. citrate


e. ADP

13.
Which of the following is not a benefit of lactate production? 


a. regenerates NAD+

b. supports the continued function of glycolysis


c. produces CO2


d. consumes a proton


e. assists in the removal of protons from the cell

14.  The name given to reactions that have no net free energy change is …………….


a. endergonic


b. allosteric

c. kinetic  


d. reversible


e. equilibrium

15.  Muscle fibers from which fiber type have the greatest capacity to consume oxygen?


a. IIc


b. FOG


c. SO


d. IIx


e. FG

Section 2: True/False

Write either T (true) or F (false) on the answer sheet provided.

1. The (G is always more negative than the (G(’.

2. An increase in Pi (inorganic phosphate) in the cytosol is a good indicator of an imbalance between ATP demand and supply.

3. ADP, Pi and H+ are substrates for ATP production in the mitochondria.

4. Pi is an allosteric activator of both phosphorylase and phosphofructokinase.

5. The low concentrations of substrates and products inside a cell make enzymes essential for meaningful product formation and the regulation of metabolism.

6. Glycogenolysis actually involves 3 enzyme catalyzed reactions.

7. The breakdown of glycogen to form glucose 1-phosphate requires the breakdown of ATP.

8. Glycolysis provides the most rapid rate of ATP regeneration in catabolism.

9. When glycogen is the source of glucose 6-phosphate, you get 1 more ATP and one less proton from the production of 2 pyruvate.

10. An action potential is caused by the leaking of potassium ions (K+) out of excitable cells.

11. The nervous system communicates by the frequency of action potential conduction.

12. Endurance training can convert FOG to SO motor units.
13. As the nerve of a slow twitch motor unit has a small soma, it is easiest to recruit during exercise.

14. Epinephrine is the neurotransmitter released at all neuromuscular junctions.
15. Muscle pH is 7 at rest and can decrease to about 6.2 during severe acidosis.
16. Section 3: Short Response

Write your answers in the spaces provided on the answer sheet.

1. How can a reaction that has a –‘ve (G(’ be made to proceed in the reverse direction inside a muscle cell?

2. What are the bioenergetic reasons for cells not being able store ATP as an energy reservoir to support muscle contraction?

3. Why are the three energy systems so different in the maximal rate at which they support ATP regeneration?

4. Why are fast twitch glycolytic (FG) motor units recruited last during all movement/exercise?
5. Explain the importance of calcium in the molecular events of muscle contraction.

Section 4: Figure Interpretation

Write your answers in the space provided for each question on the answer sheet.
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1. Why are the intra- to extracellular distributions of sodium and potassium so important for all excitable tissues?
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2. Explain how motor units are used to regulate the strength of muscle contractions.
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3. Based on this schematic, identify and write out each of the following reactions: a) ATP hydrolysis,     b) creatine kinase reaction, c) adenylate kinase reaction, d) AMP deaminase reaction.








