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PEP 535 - Exercise Biochemistry

Practice Exam #1

The questions on this exam are all short answer/essay questions, and I expect that your answers will be thorough.  However, being thorough does not necessarily relate to length !!!  In fact, too much length that is uncalled for will increase the likelihood for lost marks due to errors!  Use the point value for the question to help determine the length of your answer.

I recommend using diagrams to aid your explanations and reduce the length of your writing sections.

Good luck.  

Dr. Rob Robergs

1.  If enzymes do not alter thermodynamics/bioenergetics, why are they so important in the control of metabolism?





(15 points)

2.  Explain the significance of the moderate free energy release from ATP hydrolysis to cellular energy metabolism. 



















(10 points)

3.  Below are mathematical and biochemical equations that identify the relationships between creatine phosphate, ADP, ATP, H+, AMP, IMP and NH3.  The equation for calculating the absolute (in vivo) Gibb’s free energy change of a reaction is also provided.

i) CrP + H+ + ADP <--------> ATP + Cr 

ii) ADP + ADP <---------> ATP + AMP

iii) AMP + H2O ----------> IMP + NH3
iv) Keq(CK)   =        [ATP] [Cr]


         [CrP] [H+] [ADP]

v) (G = G(’ + R T ln ([P] / [S])

R = 0.001986 Kcal/mol, T = (K

a)  Using concentrations of substrates and products inside a muscle cell (rest conditions), calculate the (G for the creatine kinase reaction?

(5 points)

b) Explain the difference between the equilibrium constant and mass action ratio in computations of G(’ and (G, respectively.










(10 points)
c) Explain where you are most likely to find allosteric enzymes in metabolic pathways.










(10 points)

4.  Why is the muscle [ATP] not an energy store?


(5 points)

5.  Is the phosphagen system only involved in high intensity exercise, or exercise transition conditions?  Explain.






(5 points)

6. Why do enzymes essentially control energy metabolism when they do not alter thermodynamics?






(5 points)

7. Explain/define the following terms;




(10 points)

Exergonic

Endergonic

Allosteric

Entropy

Enthalpy

Gibbs Free Energy

8. Explain the sources of ammonia (NH4) production during contracting skeletal muscle.






















(10 points)

