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Sample questions, Exam II                                               Name:____________________________ 
 
 
1. Oxidative or aerobic metabolism is thus named because O2 is absolutely essential in the process. O2 is 

consumed at which of the following? 
 
 A. break down of glucose in glycolysis. 
 B. production of NADH and FADH2 in the Kreb Cycle. 
 C. uptake of electron in the reaction with H+ to form water at Complex IV of the electron transport chain. 
 D. hydrolysis of fat to form glycerol and fatty acid. 
 
2. Which of the following is the most accurate composition of the air you breathe in at sea level? 
 

A. 21%O2, 0.03% CO2, 78 % N2 

B. 160 mm Hg O2, 2 mm Hg CO2, 600 mm Hg N2 
C. 0.21atm O2, 0.03atm CO2, 0.78atm N2 
D. 0.21 atm O2, 0.003 atm CO2, 0.78 atm N2 

 

3. Your space ship landed on a planet that resembles Earth, except it is difficult to light a fire or keep it going.  
You analyzed its atmosphere and found it is 1 atmosphere and has O2, CO2, and N2 just like Earth. Knowing that 
fire won’t burn if O2 is less than 15% on Earth, which of the following atmospheric pO2 likely applies to the 
planet? 

  
 A. 152 mm Hg 
 B. 110 mmHg 
 B. 0.2 atm 
 C. 0.3 atm 
   
4. Availability of dissolved O2 in water to aquatic animals depends on a number of physical factors.  Which of the 

following is correct? 
 

  A. The goldfish in your backyard pond experiences more oxic condition in the summer than in early winter.  
 B. The clown fish in your salt water aquarium experiences more hypoxic condition when you neglected to 

replenish the evaporated water with fresh water for a couple of weeks. 
  C. Mussels living in a deep (say 10 ft of fresh water) river mouth experiences more oxic condition when ocean 

tides come in (assuming no change in temperature). 
 D. The Antarctic Ocean waters are the coldest in the world and hold the least amount of dissolved O2. 
 
5. Respiratory structures that increase surface area for gas exchange include: 

 A. Lung-like structure in pulmonate snail formed from invagination of body surface. 
B. Abdominal gills of aquatic insects formed from evagination of body surface. 
C. Lamella gills of fish formed from evagination of body surface. 
D. All of the above 

 
 A. Takes place at the blood capillary network in the gill lamellae 
 B. Water flow and blood flow through fish gills are in opposite directions. 
 C. The pO2 of blood in gill lamellae circulation never reaches the pO2 of incoming water so O2 diffusion is 

continuous. 
 D. All of the above. 
 E. A and B only. 
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6. How many atmosphere equivalent of O2 must the gas gland secrete into the gas bladder for a fish to maintain 
steady buoyancy at a water depth of 40m? 

 
 A. 5 atmosphere 
 B. 4 atmosphere 
 C. 3 atmosphere 
 D. 2 atmosphere 
 
For questions 7-9, refer to the figure below. 

 
7.  Mammalian fetal hemoglobin (Hb) binds O2 more tightly than maternal Hb. The O2 saturation curves of the two 

forms of Hb are represented in the graph above.  Which of the following is correct? 

 A.   curve I – maternal Hb; curve II – fetal Hb 
 B. curve I – fetal Hb;   curve II – maternal Hb 
 C. curve I – maternal Hb; curve III –  fetal Hb 
 D. curve II – maternal Hb; curve III –  fetal Hb 
 
8. The O2 saturation curves in the graph can also represent the effect of various factors that affect O2 affinity of 

respiratory pigment proteins.  Which of the following is correct? 

 A. If curve II is from arterial blood leaving the heart, curve III is from venous blood returning from tissues. 
 B. If curve III is from an osmoconformer in freshwater, curve I is from the osmoconformer in salt water. 
 C.  If curve I is from Hb at pH 7.2, curve II is from Hb at pH 7.4. 
 D. If curve III is from lobster Hc at 15oC, curve II is from lobster Hc at 25oC. 
 
9.   Which of the curves in the graph above represents the Root Effect in teleost fish? 

   A. curve I 
   B. curve II 
   C. curve III 
   D. curve IV 
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