
Exam 2 
BC 176 

Answer Key 
Part I. 

1. B 
2. B 
3. A 
4. E 
5. D 
6. B 
7. C 
8. A 
9. B 
10. A 

 
 
Part II. 

1.  ATP decreases. 
 Creatine phosphate decreases. 
 Glycogen stays the same. 

 
2.  Fatty acids increase. 
 Glucose decreases. 
 Ammonia increases. 

 
Part III. 

1. systole               I. state of contraction of left ventricle 
2. cardiac output        K. product of stroke volume and heart rate 
3. alveoli            A. site of gas exchange in lung     
4. tidal volume      G. normal volume of air displaced  
5. red bone marrow F. site of red blood cell formation  
6. ligament                L. connective tissue, binds bones together 
7. hemoglobin  D. protein in red blood cells important for gas transport   
8. abduction B. muscle action that draws a limb away from the body  

 
    
Part IV. 
1.  Tom's body heated up quickly and responded by shunting blood to superficial vessels @ 

skin to cool off. Vessels, especially veins, dilated, and venous return to the heart 
decreased. With lower venous return, cardiac output decreased, and less blood with 
oxygen circulated to the brain causing dizziness. 

 
2.  Many components = WBC count, RBC count, hemaglobin, hematocrit, platelet count, blood 

glucose, electrolytes, calcium, immunoglobulins, etc. 
Natives of the high Andes tend to have greater hemoglobin concentration than individuals 
born and raised at sea level, which allows greater arterial oxygen content in their blood. 
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3.  Edward's maximum and resting heart rate likely decrease, stroke volume can increase, 

resulting in a greater cardiac output. Other benefits include a higher VO2 max, greater RBC 
production, healthy and response blood vessels, and potentially lower blood pressure. A 
doctor can measure nearly any of these parameters. 

 
4.  Raquel's system likely responded with the mammalian diving reflex because of the cold 

water. Bradycardia, peripheral vasoconstriction, and a blood shift, allowing plasma to enter 
the thoracic cavity, all help conserve oxygen, optimize respiration, and keep the heart and 
brain functioning for prolonged periods of breath-holding. 

 
5. This physician must have flunked biochem! It is not possible to burn oxygen. (Burning 

is reaction with oxygen.) Sugar cannot be burned at all during anaerobic 
metabolism, when lactic acid is formed, because there is no oxygen! Lactic acidosis 
occurs when the muscles are forced to metabolize glucose in the absence of 
oxygen. In order for glycolysis to continue, NADH is reoxidized during the conversion 
of pyruvate to lactic acid, instead of via the electron transport chain. 

 
6. a) During a tennis match lasting close to 4 hours, it is likely that the body’s glycogen 

stores will be used up, which would lead to hypoglycemia. Although fats are still 
plentiful, they cannot be metabolized anaerobically, and the brain needs glucose to 
function. 

 b) During a 2-minute all-out race, the body will be relying heavily on anaerobic 
metabolism. It is likely that lactic acid will shut down glycolysis because H+ inhibits a 
key enzyme in this pathway. 

 c) This is a short burst of activity that uses the phosphagen system. Both ATP and 
creatine phosphate are likely to be used up. 

 d) The thin air at this altitude will result in dramatically lower oxygen saturation of 
hemoglobin. Less oxygen can be delivered to the tissues, which will result in 
exhaustion. 

 
7. The Bohr effect is the right-shift in the oxygen-binding curve of hemoglobin that 

occurs under conditions of increased acidity. H+ binds to the deoxy form of 
hemoglobin, promoting oxygen delivery. This is just the opposite of the Bohr Effect! 
Decreased acidity will lead to a left-shift in the oxygen binding curve and tighter 
binding. This is NOT advantageous for oxygen delivery! 

 
8.  Go early to allow the players to start the acclimatization process. Their bodies will 

start to produce BPG within a day or two, which will enhance oxygen delivery (by 
stabilizing the deoxy form of hemoglobin). Waiting until the last minute will result in 
players who have reduced aerobic capacity and will fatigue easily. (Note that 
increased hematocrit is a slower process than this time frame.) 

 
 


