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Biology 251  
3 December 2009 

Exam Four 
FORM W 

 
PRINT YOUR NAME AND ID NUMBER in the space that is provided on the answer sheet, and then blacken 
the letter boxes below the corresponding letters of your name and ID number.   You will have 4 points 
deducted if you fail to do this!!!!!! 
 
WRITE YOUR TEST FORM LETTER above your name on the answer sheet. 
 
WRITE YOUR LAB SECTION DAY & TIME AND TA'S NAME on the upper margin of your answer sheet. 
 
Your exam should have 39 questions and a page of figures.  Please check to make sure it is complete.   
 
For each of the following questions, please indicate the most correct answer by blackening the corresponding 
letter on the accompanying answer sheet.  Each correct answer is worth 2 points.  Partial credit of ½ point 
may be available for questions that have answers such as “all the above”, “both a and b are true”, etc. 
 
1. Indicate the proper sequence of events during inspiration: 

 
1. Inspiratory muscles contract  7. No pressure gradient 
2. Inspiratory muscles relax   8. Pressure gradient from lungs to environment 
3. Thoracic cavity enlarges   9. Pressure gradient from environment to lungs 
4. Thoracic cavity decreases   10. No air flow between lungs and environment 
5. Lungs expand    11. Air flow from lungs to environment  
6. Lungs decrease    12. Air flow from environment to lungs 
 
a) 1, 3, 5, 9, 12 
b) 2, 3, 5, 9, 12 
c) 1, 3, 5, 8, 12 
d) 1, 4, 6, 9, 12 
e) 2, 4, 6, 9, 12 

 
2. Which of the following respiratory airways are composed of smooth muscle and so may have their 

radii regulated in response to the autonomic nervous system? 
a) trachea 
b) bronchi 
c) pharynx 
d) bronchioles 
e) all the above 

 
3. The regulatory response to the situation in which blood flow to your lungs is too high while the flow 

of air in your lungs is too low is 
a) vasodilation and bronchoconstriction 
b) vasodilation and bronchodilation 
c) vasoconstriction and bronchodilation 
d) vasoconstriction and bronchoconstriction 
e) no response—your body can not regulate this situation 
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4. Three people are breathing in the following ways: 
   Tidal Volume (ml/breath) Respiratory Rate (breaths/min) Dead Space Volume (ml) 
  
Person 1 500   12    150 
Person 2 1200   5    150 
Person 3 150   40    150 
 
Which of the following statements is true? 
 
a) person 2 has the highest alveolar ventilation, but pulmonary ventilation does not differ among the 

3 people 
b) person 2 has the highest alveolar ventilation and the highest pulmonary ventilation 
c) person 1 has the highest alveolar ventilation and person 2 has the highest pulmonary ventilation 
d) person 3 has an alveolar ventilation of 0 
e) both a and d are true 

 
5. A patient comes into the emergency room where you work with a spinal injury in his neck. Which of 

the following are most likely to occur? 
a) His heart will stop beating 
b) He will be unable to have any kind of basic breathing rhythm 
c) He will be unable to regulate the magnitude of ventilation 
d) All the above 
e) Only b and c are likely to occur 

 
6. The location of gas exchange with the blood 

a) Alveoli 
b) Bronchioles 
c) Bronchi 
d) All the above 
e) Both a and c 

 
7. On the Wookiee planet of Kashyyyk the atmosphere has a higher pressure and a higher O2 content 

than on earth such that a Wookiee has a PO2 of 200 mm Hg in his alveoli, a PO2 of 100 mm Hg in his 
deoxygenated blood as it reaches his pulmonary capillaries, and a hemoglobin-oxygen binding curve 
as shown in Figure 1. Assuming that a Wookiee’s respiratory physiology is similar to a human’s, 
what is the PO2 of blood leaving his pulmonary capillaries? 
a) 0 mm Hg 
b) 50 mm Hg 
c) 100 mm Hg 
d) 150 mm Hg 
e) 200 mm Hg 

 
8. Approximately what is the percent oxygen saturation of the hemoglobin leaving a Wookiee’s 

pulmonary capillaries under normal conditions (see Figure 1)? 
a) 0% 
b) 20% 
c) 40% 
d) 80% 
e) 95% 
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9. A right-shift of a Wookiee’s Hb-O2 saturation curve during exercise would cause (Figure 1) 
a) normal unloading in the systemic capillaries and substantially reduced oxygen loading in the 

alveolar capillaries 
b) normal unloading in the systemic capillaries and substantially increased oxygen loading in the 

alveolar capillaries 
c) increased unloading in the systemic capillaries and substantially reduced oxygen loading in the 

alveolar capillaries 
d) increased unloading in the systemic capillaries and normal oxygen loading in the alveolar 

capillaries 
e) decreased unloading in the systemic capillaries and substantially increased oxygen loading in the 

alveolar capillaries 
 

10. On Kashyyyk, 50% of the air is oxygen and the atmospheric pressure at sea level is 1000 mm Hg.  
What is the partial pressure of oxygen in the atmosphere? 
a) 5000 mm Hg 
b) 1000 mm Hg 
c) 750 mm Hg 
d) 500 mm Hg 
e) 200 mm Hg 
 

11. The primary regulator of the magnitude of ventilation in normal circumstances is 
a) the H+ concentration of the brain extracellular fluid monitored by the central chemoreceptors 
b) the PO2 of the arterial blood monitored by central chemoreceptors 
c) the PO2 of the arterial blood monitored by peripheral chemoreceptors 
d) the PCO2 of arterial blood monitored by central chemoreceptors 
e) the PCO2 of arterial blood monitored by peripheral chemoreceptors 

 
12. Deoxygenated hemoglobin helps transport CO2 by 

a) binding about 30% of the CO2 in the blood 
b) binding H+ ions produced by the conversion of CO2 to H+ and HCO3

- 
c) binding HCO3

- produced by the conversion of CO2 to H+ and HCO3
- 

d) both a and b 
e) both a and c 

 
13. If the PO2 of your blood falls by 20% your body responds by 

a) Peripheral chemoreceptors increasing ventilation rate 
b) Central chemoreceptors increasing ventilation rate 
c) The respiratory center in the medulla increasing the rhythm of inspiration 
d) Doing nothing 
e) All the above are true except d 

 
14. Of the Na+ filtered into the tubular system, about________ is recovered through the process of _____. 

a) 75%; tubular reabsorption 
b) 90%; tubular reabsorption 
c) 75%; tubular secretion 
d) 99.5%; tubular reabsorption 
e) 99.5%; tubular secretion 
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15. The functional unit of the kidney is the 
a) glomerulus 
b) proximal tubule 
c) collecting ducts 
d) nephron 
e) loop of Henle 

 
16. Blood enters the glomerulus from  ________. 

a) The peritubular capillary 
b) The efferent arteriole 
c) The afferent arteriole 
d) Bowman’s capsule 
e) The vasa recta  

 
17. Which of the following best describe glomerular filtrate? 

a) It is identical to blood 
b) It is identical to plasma 
c) It is very similar to plasma except it contains no proteins or red blood cells 
d) It is very similar to plasma except it contains no proteins, red blood cells or glucose 
e) It is very similar to plasma except it contains no proteins, red blood cells, glucose or Na+ 

 
18. Which of the following statements about regulation of glomerular filtration rate is true? 

a) During exercise blood pressure and glomerular filtration rate increase and more urine is produced 
b) During exercise the parasympathetic causes vasoconstriction of the affarent arterioles to reduce 

glomerular filtration rate and therefore reduce urine production 
c) During exercise the parasympathetic causes vasodilation of the affarent arterioles to reduce 

glomerular filtration rate and therefore reduce urine production 
d) During exercise the kidney can detect an increase in blood pressure and vasoconstrict affarent 

arterioles to reduce glomerular filtration rate and therefore reduce urine production 
e) Both b and d are true 

 
19. The tubular structure involved in filtration in the kidney is 

a) The glomerulus 
b) Bowman’s capsule 
c) The proximal tubule 
d) The distal tubule 
e) The peritubular capillary 

 
20. The descending loop of Henle is _________, whereas the ascending loop of Henle is ________. 

a) permeable to water but not permeable to Na+;  not permeable to water and Na+ is actively 
transported out 

b) permeable to water and permeable to Na+;  permeable to water and Na+ is actively transported out 
c) not permeable to water and not permeable to Na+;  not permeable to water and not permeable to 

Na+ 
d) not permeable to water but permeable to Na+;  permeable to water but not permeable to Na+ 
e) permeable to water and Na+ is actively transported out;  permeable to water but not permeable to 

Na+  
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21. The countercurrent system set up by the Loop of Henle creates an osmotic gradient that  
a) in the absence of vasopressin allows water to leave the collecting tubule via osmosis and so 

produce a concentrated urine. 
b) in the absence of vasopressin prevents water from leaving the collecting tubule and so produce a 

concentrated urine. 
c) in the presence of vasopressin allows water to leave the collecting tubule via osmosis and so 

produce a concentrated urine. 
d) in the presence of vasopressin allows water to leave the collecting tubule via active transport and 

so produce a concentrated urine. 
e) does none of the above 

 
22. On planet Tatooine the Hutts evolved a urinary system very similar to humans.  Fig 2 shows the 

collecting duct passing through the gradient set up by the Loop of Henle.  What is the most 
concentrated urine the Hutts can produce?  The most dilute urine they can produce? 
a) 1000; 100 
b) 1400; 300 
c) 1800; 100 
d) 1800; 300 
e) 2000; 100 

 
23. Which of the following statements about K+ is true? 

a) secretion of H+ causes secretion of K+ 
b) it is regulated during reabsorption 
c) increases in plasma K+ causes decreases in aldosterone production 
d) conservation of Na+ can cause secretion of K+ 
e) all the above are true except for b 

 
24. Reabsoprtion of water in the proximal tubules 

a) Is a Na+ dependent passive process 
b) Is a Na+ dependent active process 
c) Osmotically follows Na+ from the tubule to the interstitial fluid 
d) Both a and c are true 
e) Both b and c are true 

 
25. If a person becomes overhydrated, the ICF will become _______ 

a) hypertonic  
b) hypotonic  
c) isotonic 

26.  because _________ 
a)  Na+  
b)  K+  
c)  Ca++  
d)  Cl-  
e)  water 

27. moves from the ________. 
a) ECF to the ICF 
b) ICF to the ECF 
c) Plasma to the interstitial fluid 
d) Interstitial fluid to the plasma 
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28. Which of the following statements about urea reabsorption in the proximal tubules is (are) true? 
a) Only 50% of the urea filtered is excreted 
b) Urea is actively reabsorbed following Na+ 
c) Urea is actively reabsorbed following water 
d) Urea is passively reabsorbed following Na+ 
e) None of the above are true  

 
29. If blood pressure falls below normal, ___________ is released by the juxtaglomerular apparatus in the 

kidney, which converts Angiotensinogen to Angiotensin I;   
a) renin  
b) aldosterone  
c) vasopressin  
d) atrial natriuretic peptide  
e) corticosterone 

30. then angiotensin converting enzyme converts Angiotensin I to Angiotensin II.  Angiotensin II 
stimulates the adrenal cortex to secrete __________  
a) renin  
b) aldosterone  
c) vasopressin  
d) atrial natriuretic peptide  
e) corticosterone 

31. which ________  the reabsorption of ____ in the distal and collecting tubules of nephrons. 
a) increases; Na+ 
b) decreases; Na+ 
c) increases; water 
d) decreases water  

 
32. An increase in ventilation rate results in 

a) More CO2 than usual being expired 
b) An increase in plasma H+ 
c) The reaction CO2 + H2O   H2CO3   H+  + HCO3

- being driven to the left 
d) All the above  
e) Both a and c 

 
33. When a person has diabetes mellitus, they may suffer from  

a) metabolic acidosis  
b) metabolic alkalosis  
c) respiratory acidosis  
d) respiratory alkalosis 

 
34. The result of an excessive loss of HCO3

- while CO2  stays the same _____________ 
a) metabolic acidosis  
b) metabolic alkalosis  
c) respiratory acidosis  
d) respiratory alkalosis 

 
35. The most effective response to bring the body back to complete acid-base balance is by  

a) Lungs 
b) Buffers 
c) Kidneys 
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36. Vomiting can lead to 
a) metabolic acidosis  
b) metabolic alkalosis  
c) respiratory acidosis  
d) respiratory alkalosis 

 
37. The result of a buildup of CO2 while HCO3

- stays the same  
a) metabolic acidosis  
b) metabolic alkalosis  
c)  respiratory acidosis  
d) respiratory alkalosis 

 
38. Which of the following can cause hypertension? 

a) Renal disease 
b) Atherosclerosis 
c) Adrenal tumors 
d) Abnormalities in the Na+-K+-ATPase pump 
e) All the above 

 
39. The only fluid that can have its composition and volume directly regulated is the 

a) ICF 
b) ECF 
c) plasma 
d) interstitial fluid 
e) lymph 
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Biology 251  
2 December 2010 

Exam Four 
FORM W 

 
PRINT YOUR NAME AND ID NUMBER in the space that is provided on the answer sheet, and then blacken 
the letter boxes below the corresponding letters of your name and ID number.   You will have 4 points 
deducted if you fail to do this!!!!!! 
 
WRITE YOUR TEST FORM LETTER above your name on the answer sheet. 
 
WRITE YOUR LAB SECTION DAY & TIME AND TA'S NAME on the upper margin of your answer sheet. 
 
Your exam should have 39 questions.  Please check to make sure it is complete.   
 
For each of the following questions, please indicate the most correct answer by blackening the corresponding 
letter on the accompanying answer sheet.  Each correct answer is worth 2 points.  Partial credit of ½ point 
may be available for questions that have answers such as “all the above”, “both a and b are true”, etc. 
 
1. A tidal volume of 1200 ml/breath, a respiratory rate of 5 breaths per minute and a dead space volume 

of 200 ml gives a pulmonary ventilation rate of ____ and an alveolar ventilation rate of _____. 
a) 6000; 5000 
b) 6000; 6000 
c) 5000; 5000 
d) 5000; 6000 
e) 500; 600 

 
2. Hypoventilation causes 

a) Respiratory acidosis 
b) Excessive loss of CO2 
c) Increase in HCO3

- 
d) Both a and b 
e) Both a and c 

 
3. Which of the following statements about urea reabsorption in the proximal tubules is (are) true? 

a) Only 50% of the urea filtered is excreted 
b) Urea is actively reabsorbed following Na+ 
c) Urea is actively reabsorbed following water 
d) Urea is passively reabsorbed following Na+ 
e) None of the above are true  

 
4. The kidneys receive what percent of resting cardiac output? 

a) 1% 
b) 5% 
c) 15% 
d) 20% 
e) 50% 
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5. Increased activity of the sympathetic nervous system can increase blood pressure by 
a) Increasing heart rate 
b) Increasing stroke volume 
c) Decreasing the radius of blood vessels 
d) All the above are true 
e) Both a and b are true 

 
6. What does contraction of the diaphragm cause? 

a) decrease in the volume of the thoracic cavity and therefore a decrease in atmospheric pressure 
b) decrease in the volume of the thoracic cavity and therefore a decrease in intra-alveolar pressure 
c) increase in the volume of the thoracic cavity and therefore a decrease in intra-alveolar pressure 
d) decrease in the volume of the thoracic cavity and therefore an increase in intra-alveolar pressure 
e) increase in the volume of the thoracic cavity and therefore an increase in intra-alveolar pressure 

 
7. Which of the following statements about reabsorption of glucose is (are) true? 

a) Glucose is actively transported across the apical membrane 
b) For glucose to be reabsorbed Na+ must be actively transported across the basolateral membrane 
c) Glucose is actively transported across the basolateral membrane 
d) Both a and b are true 
e) Both b and c are true 

 
8. The ratio of HCO3

- to CO2 falling less than 20 to 1 can cause 
a) metabolic acidosis  
b) metabolic alkalosis  
c) respiratory acidosis  
d) respiratory alkalosis 
e) both a and c 

 
9. What is the primary mechanism of carbon dioxide transport in blood? 

a) dissolved in the plasma 
b) dissolved in the red blood cells 
c) bound to hemoglobin 
d) as bicarbonate dissolved in the plasma 
e) as bicarbonate dissolved in the red blood cells 

 
10. Which of the following is NOT a function of the kidneys? 

a) regulation of plasma ionic concentration 
b) regulation of plasma osmolarity 
c) regulation of plasma temperature 
d) regulation of plasma volume 
e) regulation of plasma hydrogen concentration 

 
11. As the lungs expand, intra-alveolar pressure ________ and air moves ________ the lungs. 

a) increases : out of 
b) increases : into 
c) decreases : out of 
d) decreases : into 
e) does not change : neither into nor out of 
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12. The descending loop of Henle is  
a) permeable to water but not permeable to Na+ 
b) permeable to water and permeable to Na+ 
c) not permeable to water and not permeable to Na+ 
d) not permeable to water but permeable to Na+  

13. whereas the ascending loop of Henle is  
a) permeable to water but not permeable to Na+ 
b) permeable to water and Na+ is actively transported out 
c) not permeable to water and not permeable to Na+ 
d) not permeable to water and Na+ is actively transported out 

14. This countercurrent system sets up an osmotic gradient that  
a) in the absence of vasopressin allows water to leave the collecting tubule via osmosis and so 

produce a concentrated urine. 
b) in the absence of vasopressin prevents water from leaving the collecting tubule and so produce a 

concentrated urine. 
c) in the presence of vasopressin allows water to leave the collecting tubule via osmosis and so 

produce a concentrated urine. 
d) in the presence of vasopressin allows water to leave the collecting tubule via active transport and 

so produce a concentrated urine. 
 

15. Which of the following statements about regulation of glomerular filtration rate is true? 
a) During exercise blood pressure and glomerular filtration rate increase and more urine is produced 
b) During exercise the parasympathetic causes vasoconstriction of the afferent arterioles to reduce 

glomerular filtration rate and therefore reduce urine production 
c) During exercise the parasympathetic causes vasodilatation of the afferent arterioles to reduce 

glomerular filtration rate and therefore reduce urine production 
d) During exercise the kidney can detect an increase in blood pressure and vasoconstrict afferent 

arterioles to reduce glomerular filtration rate and therefore reduce urine production 
e) Both b and d are true 

 
16. After fluid passes through the entire proximal tubule, the fluid will enter the ________. 

a) loop of Henle 
b) distal tubule 
c) connecting tubule 
d) collecting duct 
e) Bowman's capsule 

 
17. Which of the following does NOT contribute to the rapid movement of gases into and out of the 

blood within the lungs? 
a) rapid blood flow 
b) thin membrane 
c) large surface area 
d) concentration gradient 
e) permeability of the membrane 
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18. Reabsoprtion of water in the proximal tubules 
a) Is a Na+ dependent passive process 
b) Is a Na+ dependent active process 
c) Occurs because water osmotically follows Na+ from the tubule to the interstitial fluid 
d) Both a and c are true 
e) Both b and c are true 

 
19. Anakin Skywalker, from the planet Tatooine, has a PO2 of 200 mm Hg in his alveoli and a PO2 of 80 

mm Hg in his tissues. Assuming that Anakin’s respiratory physiology functions similar to yours, what 
is the PO2 of blood leaving his lung capillaries? 
a) 0 mm Hg 
b) 80 mm Hg 
c) 100 mm Hg 
d) 160 mm Hg 
e) 200 mm Hg 

 
20. Which of the following statement(s) about metabolic acidosis is (are) true? 

a) CO2 levels increase 
b) HCO3

- levels increase 
c) Ventilation increases to blow off excess CO2 in response to metabolic acidosis 
d) Kidneys eliminate HCO3

- in response to metabolic acidosis 
e) Both a and c are true 

 
21. Equilibration of pressure between the intrapleural space and the alveoli will lead to 

a) air moving out of the lungs 
b) air moving into the lungs 
c) a pneumothorax (the lung will collapse) 
d) chronic obstructive pulmonary disease 
e) restrictive pulmonary disease 

 
22. Which of the following cause release of aldosterone? 

a) Low levels of Na+ in the plasma 
b) High levels of Na+ in the plasma 
c) Low levels of K+ in the plasma 
d) Both a and c 
e) Both b and c 

 
23. Movement of oxygen and carbon dioxide between alveoli and blood occurs by what process? 

a) simple diffusion 
b) facilitated diffusion 
c) osmosis 
d) primary active transport 
e) secondary active transport 

 
24. Buffers in the body will release H+ ions in response to 

a) metabolic acidosis  
b) metabolic alkalosis  
c) respiratory acidosis  
d) respiratory alkalosis 
e) both b and d 
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25. On Tatooine, 50% of the air is oxygen and the atmospheric pressure at sea level is 1000 mm Hg.  
What is the partial pressure of oxygen in the atmosphere? 
a) 5000 mm Hg 
b) 1000 mm Hg 
c) 750 mm Hg 
d) 500 mm Hg 
e) 200 mm Hg 

 
26. Which of the following occurs when intra-alveolar pressure exceeds atmospheric pressure? 

a) air moves into the lung 
b) air moves out of the lung 
c) the lung collapses 
d)  the lung must be expanding 
e) intrapleural pressure is greater than intra-alveolar pressure 

 
27. Once produced, urine travels through the ________ until it reaches the bladder, from which it is 

released into the external environment through the ________. 
a) ureter : urethra 
b) urethra : ureter 
c) collecting duct : ureter 
d) collecting duct : urethra 
e) renal hilus : ureter 

 
28. The renal process(es) that is(are) non-selective  

a) Glomerular filtration 
b) Tubular reabsorption 
c) Tubular secretion 
d) Both a and b 
e) Both a and c 

 
29. A reduction in HCO3

- while CO2 stays the same can be caused by 
a) Strenuous exercise 
b) Vomiting 
c) High altitude 
d) Lung disease 
e) Both c and d 

 
30. If the amount of hemoglobin in your body drops by 20% your body responds by 

a) Peripheral chemoreceptors upregulating hemoglobin production 
b) Central chemoreceptors upregulating hemoglobin production 
c) The respiratory center in the medulla upregulation hemoglobin production 
d) Doing nothing 
e) All the above are true except d 

 
31. Which of the following are considered to be primary causes of high blood pressure? 

a) Salt management problems by the kidney 
b) Adrenal tumors 
c) Brain tumors 
d) Atherosclerosis 
e) Both a and d 
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32. Diffusion of gases in the lungs is facilitated by 
a) Length of bronchi 
b) Thinness of walls of alveoli 
c) Large surface area of alveoli 
d) Both a and b are true 
e) Both b and c are true 

 
33. If a person becomes overhydrated, the ICF will become ____ because _____ moves from _____; this 

will cause the cells to ____.   
a) Hypotonic; water; ECF to ICF; expand 
b) Hypotonic, Na+; ECF to ICF; expand 
c) Hypotonic, Na+; ICF to ECF; shrink 
d) Hypertonic; water; ICF to ECF; shrink 
e) Hypertonic; Na+; ICF to ECF; shrink 

 
Questions 34 to 39 refer to the following paragraph: 
 
When Na+ levels decline, ECF volume and blood pressure decrease, and the juxtaglomerular 
apparatus secretes the hormone (34) _________ , which ultimately causes production of the hormone 
Angiotensin II.  Angiotensin II stimulates the adrenal cortex to produce (35)_____, which increases 
Na+ reabsorption in the distal and collecting tubules of the kidneys by adding more (36) _____ to the 
membranes there.  This results in an increase in ECF volume and hence blood pressure.  In addition 
Angiotensin II stimulates (37)________ and stimulates the production of the hormone (38) _______ 
which causes the kidneys to retain (39)______. 
 
Questions 34, 35, 38: 
a) vasopressin, b) epinephrine, c) aldosterone, d) renin e) acetylcholine 
 
Question 36: 
a) phospholipids, b) Na+ channels, c) K+ channels, d) Na+-K+-ATPase pumps, e) Ca++channels 
 
Question 37: 
a) thirst, b) vasodilation, c) vasoconstriction, d) urine production e) both a and c 
 
Question 39: 
a) water, b) H+, c) K+, d) Ca++, e) glucose 
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Biology 251  
1 December 2011 

Exam Four 
FORM W 

 
PRINT YOUR NAME AND ID NUMBER in the space that is provided on the answer sheet, and then blacken 
the letter boxes below the corresponding letters of your name and ID number.   You will have 10 points 
deducted if you fail to do this!!!!!! 
 
WRITE YOUR TEST FORM LETTER above your name on the answer sheet. 
 
WRITE YOUR LAB SECTION DAY & TIME AND TA'S NAME on the upper margin of your answer sheet. 
 
Your exam should have 39 questions.  Please check to make sure it is complete.   
 
For each of the following questions, please indicate the most correct answer by blackening the corresponding 
letter on the accompanying answer sheet.  Each correct answer is worth 2 points.  Partial credit of ½ point 
may be available for questions that have answers such as “all the above”, “both a and b are true”, etc. 
 
1. Three people are breathing in the following ways: 

   Tidal Volume (ml/breath) Respiratory Rate (breaths/min) Dead Space Volume (ml) 
  
Person 1 500   12    150 
Person 2 1200   5    150 
Person 3 150   40    150 
 
Which of the following statements is true? 
 
a) person 2 has the highest alveolar ventilation, but pulmonary ventilation does not differ among the 

3 people 
b) person 2 has the highest pulmonary ventilation but alveolar ventilation does not differ among the 

3 people 
c) person 1 has the highest alveolar ventilation and person 2 has the highest pulmonary ventilation 
d) person 3 has a pulmonary ventilation of 0 
e) both a and d are true 

 
2. Kangaroo rats, which live in the deserts of the US southwest and can survive consuming very low 

levels of water, have very long loops of Henle.  Such long loops of Henle would result in which of the 
following? 
a) a higher osmolarity in the deeper regions of the renal medulla and the ability to produce a more 

concentrated urine 
b) a lower osmolarity in the deeper regions of the renal medulla and the ability to produce a more 

concentrated urine 
c) a higher osmolarity in the deeper regions of the renal medulla and the ability to produce a more 

dilute urine 
d) a lower osmolarity in the deeper regions of the renal medulla and the ability to produce a more 

dilute urine 
e) a higher osmolarity in the renal cortex and the ability to produce a more dilute urine 
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3. In TV sitcoms, characters suffering from anxiety are often told to breath in paper bags.  This is 
because anxious people frequently hyperventilate which  leads to ____________, causing an 
excessive loss of __________.  Breathing into a paper bag alleviates the situation by causing a 
buildup of ________. 
a) Respriatory acidosis;   CO2 ; CO2 
b) Respiratory alkalosis;  CO2 ; CO2 
c) Respiratory alkalosis; HCO3

- ; CO2 
d) Respiratory acidosis; HCO3

- ; CO2 
e) Respiratory alkalosis; HCO3

- ; HCO3
- 

 
4. The step in glucose reabsorption on which all other steps critically depend is the 

a) active transport of Na+ from inside the epithelial cell into the ECF across the basolateral 
membrane 

b) active transport of Na+ from tubular lumen into the ECF across the basolateral membrane 
c) active transport of Na+ from inside the epithelial cell into the ECF across the apical  membrane 
d) active transport of Na+ from the tubular lumen into the epithelial cell across the apical membrane 
e) passive transport of glucose from the tubular lumen into the ECF across the apical membrane  

 
5. Oxygenated blood is found in which of the following? 

a) right atrium only 
b) pulmonary artery only 
c) pulmonary vein only 
d) both the right atrium and pulmonary artery 
e) both the right atrium and pulmonary vein 

 
6. Your lungs are smaller than your thoracic (chest) cavity, yet occupy most of it.  What two factors 

make this possible? 
a) Intrapleural fluid and large surface area of alveoli 
b) Transmural pressure gradient and intrapleural fluid 
c) Large surface area of alveoli and transmural pressure gradient 
d) Pressure gradient from lungs to environment and intrapleural fluid 
e) Transmural pressure gradient and pressure gradient from lungs to environment 

 
7. The process regulated by the kidneys to maintain proper amounts of K+ is (are) 

a) Filtration 
b) Reabsoprtion 
c) Secretion 
d) Both a and c 
e) Both b and c 

 
8. Which of the following are considered to be primary causes of high blood pressure? 

a) Salt management problems by the kidney 
b) Adrenal tumors 
c) Brain tumos 
d) Atherosclerosis 
e) Both a and d 
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9. Systemic venous PO2 entering the lungs is ______ alveolar PO2, therefore the pressure gradient is ___ 
a) greater then, from lungs to blood 
b) greater than, from blood to lungs 
c) less than, from lungs to blood 
d) less than, from blood to lungs 
e) equal to, from blood to lungs 

 
10. If nothing else is removed from the filtrate once it reaches the late distal tubules, the urine excreted 

would have which of the following properties? 
a) devoid of ions and large volume 
b) high osmolarity and low volume 
c) low osmolarity and low volume 
d) low osmolarity and large volume 
e) high osmolarity and large volume 

 
11. Blood enters the glomerulus from  ________. 

a) The peritubular capillary 
b) The efferent arteriole 
c) The afferent arteriole 
d) Bowman’s capsule 
e) The vasa recta  

 
12. Which of the following specifically describes the movement of air into and out of the lungs? 

a) Secondary ventilation 
b) Pulmonary ventilation 
c) Internal respiration 
d) Respiration 
e) Expiration 

 
13. An increase in ventilation rate results in 

a) More CO2 than usual being expired 
b) An increase in plasma H+ 
c) The reaction CO2 + H2O   H2CO3   H+  + HCO3

- being driven to the left 
d) All the above  
e) Both a and c 

 
14. If the PO2 of your blood falls by 20% your body responds by 

a) Peripheral chemoreceptors increasing ventilation rate 
b) Central chemoreceptors increasing ventilation rate 
c) The respiratory center in the medulla increasing the rhythm of inspiration 
d) Doing nothing 
e) All the above are true except d 

 
15. Despite being less than 1% of body weight, the kidneys receive what percent of resting cardiac 

output? 
a) 1% 
b) 5% 
c) 15% 
d) 20% 
e) 50% 
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16. The ratio of HCO3
- to CO2 increasing to greater than 20 to 1 is caused by 

a) metabolic acidosis  
b) metabolic alkalosis  
c) respiratory acidosis  
d) respiratory alkalosis 
e) both b and d 

 
17. After fluid passes through the entire proximal tubule, the fluid will enter the ________. 

a) loop of Henle 
b) distal tubule 
c) connecting tubule 
d) collecting duct 
e) Bowman's capsule 

 
18. Solute S is excreted in the urine at a rate that is lower than the amount filtered into the tubular system.  

On the basis of this information, which of the following is the most precise conclusion that can 
justifiably be drawn regarding the kidney's processing of solute S? 
a) S is neither reabsorbed nor secreted 
b) S is definitely reabsorbed and may be secreted 
c) S is definitely secreted and may be reabsorbed 
d) S is definitely both reabsorbed and secreted 
 

19. Of the Na+ filtered into the tubular system, about________ is recovered through the process of _____. 
a) 75%; tubular reabsorption 
b) 90%; tubular reabsorption 
c) 75%; tubular secretion 
d) 99.5%; tubular reabsorption 
e) 99.5%; tubular secretion 

 
20. Which of the following processes is NOT a part of external respiration? 

a) the movement of air into and out of the lungs by bulk flow 
b) the exchange of oxygen and carbon dioxide between the lungs and blood by diffusion 
c) the transportation of oxygen and carbon dioxide between the lungs and body tissues by the blood 
d) the exchange of oxygen and carbon dioxide between the blood and tissues by diffusion 
e) the use of oxygen and generation of carbon dioxide by the mitochondria during energy 

metabolism 
 
21. During intense exercise, the metabolic activity of muscle causes a ________ in the partial pressure of 

oxygen in the muscle, ________ the movement of oxygen into the muscle. 
a) decrease : reducing 
b) decrease : facilitating 
c) increase : reducing 
d) increase : facilitating 
e) does not change : facilitating 
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22. The descending loop of Henle is _________, whereas the ascending loop of Henle is ________. 
a) permeable to water but not permeable to Na+;  not permeable to water and Na+ is actively 

transported out 
b) permeable to water and permeable to Na+;  permeable to water and Na+ is actively transported out 
c) not permeable to water and not permeable to Na+;  not permeable to water and not permeable to 

Na+ 
d) not permeable to water but permeable to Na+;  permeable to water but not permeable to Na+ 
e) permeable to water and Na+ is actively transported out;  permeable to water but not permeable to 

Na+  

 
23. Which of the following is a source of water input? 

a) gastrointestinal tract only 
b) renal tubules only 
c) metabolism only 
d) both gastrointestinal tract and metabolism 
e) both the gastrointestinal tract and renal tubules 

 
24. The most effective response to bring the body back to complete acid-base balance is by the 

a) Lungs 
b) Buffers 
c) Kidneys 
d) Liver 
e) Heart 

 
25. Which of the following is NOT a function of the respiratory system? 

a) vocalization 
b) ion balance of blood 
c) acid-base balance of blood 
d) enhancing venous return 
e) heat loss 

 
26. The functional unit of the kidney is the 

a) glomerulus 
b) proximal tubule 
c) collecting ducts 
d) nephron 
e) loop of Henle 

 
27. Increased activity of the sympathetic nervous system can increase blood pressure by 

a) Increasing heart rate 
b) Increasing stroke volume 
c) Decreasing the radius of blood vessels 
d) All the above are true 
e) Both a and b are true 
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28. The normal fasting plasma concentration of solute X is 100 mg/dL, and the renal threshold 
(maximum reabsorption rate) of solute X is 375 mg/dL.  If the plasma concentration of solute X 
doubles to 200 mg/dL, then 
a) the rate at which solute X is reabsorbed will double 
b) the amount of solute X filtered into the tubular system will be halved 
c) the amount of solute X in the excreted urine will increase 
d) the amount of water in the excreted urine will increase 
e) both c and d will occur 

 
29. When Na+ levels decline, ECF volume ______  and blood pressure  _______, and the juxtaglomerular 

apparatus secretes the hormone  _________. 
a) increases, increases, aldosterone 
b) decreases, decreases, renin 
c) increases, decreases, renin 
d) decreases, decreases, angiotensinongen 
e) decreases, decreases, aldosterone 

 
30. What is the partial pressure of oxygen in a gas mixture that is 40% oxygen, 40% argon, and 20% 

helium, when the total pressure of the gas is 1,000 mm Hg? 
a) 100 mm Hg 
b) 200 mm Hg 
c) 333 mm Hg 
d) 400 mm Hg 
e) 600 mm Hg 

 
31. Which of the following statements about regulation of glomerular filtration rate is true? 

a) During exercise blood pressure and glomerular filtration rate increase and more urine is produced 
b) During exercise the parasympathetic causes vasoconstriction of the affarent arterioles to reduce 

glomerular filtration rate and therefore reduce urine production 
c) During exercise the parasympathetic causes vasodilation of the affarent arterioles to reduce 

glomerular filtration rate and therefore reduce urine production 
d) During exercise the kidney can detect an increase in blood pressure and vasoconstrict affarent 

arterioles to reduce glomerular filtration rate and therefore reduce urine production 
e) Both b and d are true 

 
32. When air is no longer moving through the respiratory tract and the airway is open to the environment, 

the pressure within the lung is equal to ________. 
a) systolic blood pressure 
b) transpulmonary pressure 
c) intrapleural pressure 
d) atmospheric pressure 
e) end-diastolic pressure 

 
33. Which of the following statements is FALSE of a rightward shift in the hemoglobin-oxygen 

dissociation curve? 
a) Affinity for oxygen is increased. 
b) It can occur in active tissue. 
c) Hemoglobin unloading of oxygen is increased. 
d) Oxygen loading onto hemoglobin is decreased. 
e) It can occur as a result of an increase in temperature or acidity in the tissue. 
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34. If a person becomes overhydrated, the ICF will become ____ because ____ moves from the ___. 
a) hypertonic;  Na+; ICF to the ECF 
b) hypotonic; Na+; ECF to the ICF 
c) hypertonic; water; ECF to the ICF 
d) hypotonic; water; ECF to the ICF 
e) hypotonic; K+; ICF to the ECF 

 
35. Buffers in the body will absorb H+ ions in response to 

a) metabolic acidosis  
b) metabolic alkalosis  
c) respiratory acidosis  
d) respiratory alkalosis 
e) both a and c 

 
36. The countercurrent system set up by the Loop of Henle creates an osmotic gradient that  

a) in the absence of vasopressin allows water to leave the collecting tubule via osmosis and so 
produce a concentrated urine. 

b) in the absence of vasopressin prevents water from leaving the collecting tubule and so produce a 
concentrated urine. 

c) in the presence of vasopressin allows water to leave the collecting tubule via osmosis and so 
produce a concentrated urine. 

d) in the presence of vasopressin allows water to leave the collecting tubule via active transport and 
so produce a concentrated urine. 

e) does none of the above 
 

37. When a person has diabetes mellitus, they may suffer from  
a) metabolic acidosis  
b) metabolic alkalosis  
c) respiratory acidosis  
d) respiratory alkalosis 
e) both a and c 

 
38. If a person is normallly hydrated but then consumes a large quantity of a hyperosmotic solution, it 

will ________. 
a) have no effect on cell osmolarity and thereby cell size 
b) cause cells to shrink due to an increase in the osmolarity of extracellular fluid 
c) cause cells to swell due to an increase in the osmolarity of extracellular fluid 
d) cause cells to swell due to a decrease in the osmolarity of extracellular fluid  
e) cause cells to shrink due to a decrease in the osmolarity of extracellular fluid  
 

39. Which of the following is NOT one of the functions of angiotensin II? 
a) vasoconstriction 
b) stimulate aldosterone secretion 
c) stimulate antidiuretic hormone (ADH or vasopressin) secretion 
d) increased thirst 
e) stimulate renin secretion 
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Biology 251  
29 November 2012 

Exam Four 
FORM W 

 
PRINT YOUR NAME AND ID NUMBER in the space that is provided on the answer sheet, and then blacken 
the letter boxes below the corresponding letters of your name and ID number.   You will have 4 points 
deducted if you fail to do this!!!!!! 
 
WRITE YOUR TEST FORM LETTER above your name on the answer sheet. 
 
WRITE YOUR LAB SECTION DAY & TIME AND TA'S NAME on the upper margin of your answer sheet. 
 
Your exam should have 39 questions.  Please check to make sure it is complete.   
 
For each of the following questions, please indicate the most correct answer by blackening the corresponding 
letter on the accompanying answer sheet.  Each correct answer is worth 2 points.  Partial credit of ½ point 
may be available for questions that have answers such as “all the above”, “both a and b are true”, etc. 
 
1. Solute S is excreted in the urine at a rate that is higher than the amount filtered into the tubular 

system.  On the basis of this information, which of the following is the most precise conclusion that 
can justifiably be drawn regarding the kidney's processing of solute S? 
a) S is neither reabsorbed nor secreted 
b) S is definitely reabsorbed and may be secreted 
c) S is definitely secreted and may be reabsorbed 
d) S is definitely both reabsorbed and secreted 
 

2. Which of the following increases oxygen unloading from hemoglobin? 
a) increased carbon dioxide in the tissue 
b) increased oxygen levels in the tissue 
c) increased blood pH 
d) decreased metabolism 
e) decreased temperature 

 
3. A reduction in HCO3

- while CO2 stays the same can be caused by 
a) Strenuous exercise 
b) Vomiting 
c) High altitude 
d) Lung disease 
e) Both c and d 

 
4. Despite being less than 1% of body weight, the kidneys receive what percent of resting cardiac 

output? 
a) 1% 
b) 5% 
c) 15% 
d) 20% 
e) 50% 
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5. Movement of oxygen and carbon dioxide between alveoli and blood occurs by what process? 
a) simple diffusion 
b) facilitated diffusion 
c) osmosis 
d) primary active transport 
e) secondary active transport 

 
6. The renal process(es) that is(are) non-selective  

a) Glomerular filtration 
b) Tubular reabsorption 
c) Tubular secretion 
d) Both a and b 
e) Both a and c 

 
7. Which of the following statements about reabsorption of glucose is (are) true? 

a) Glucose is actively transported across the apical membrane 
b) For glucose to be reabsorbed Na+ must be actively transported across the basolateral membrane 
c) For glucose to be reabsorbed Na+ must be actively transported across the apical membrane 
d) Both a and b are true 
e) Both b and c are true 

 
8. The most effective response to bring the body back to complete acid-base balance is by the 

a) Lungs 
b) Buffers 
c) Kidneys 
d) Liver 
e) Heart 

 
9. What does contraction of the diaphragm cause? 

a) decrease in the volume of the thoracic cavity and therefore a decrease in atmospheric pressure 
b) decrease in the volume of the thoracic cavity and therefore a decrease in intra-alveolar pressure 
c) increase in the volume of the thoracic cavity and therefore a decrease in intra-alveolar pressure 
d) decrease in the volume of the thoracic cavity and therefore an increase in intra-alveolar pressure 
e) increase in the volume of the thoracic cavity and therefore an increase in intra-alveolar pressure 

 
10. Approximately ____ of Americans have high blood pressure; the cause of this high blood pressure 

has been identified for approximately ___ of these people. 
a) 10%; 90% 
b) 25%; 10% 
c) 50%; 100% 
d) 10%; 10% 
e) 25%; 50%  

 
11. Buffers in the body will release H+ ions in response to 

a) metabolic acidosis  
b) metabolic alkalosis  
c) respiratory acidosis  
d) respiratory alkalosis 
e) both b and d 
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12. If you have a tidal volume of 200 ml/breath, a respiratory rate of 20 breaths per minute and a dead 
space volume of 200 ml, your pulmonary ventilation rate is ____ and your alveolar ventilation rate is 
______. 
a) 4000; 0 
b) 4000; 4000 
c) 3800; 0 
d) 4000; 3800 
e) 3800; 3800 

 
13. Diffusion of gases from the lungs into the blood is facilitated by 

a) Length of bronchi 
b) Thinness of walls of alveoli 
c) Large surface area of alveoli 
d) Both a and b are true 
e) Both b and c are true 

 
14. Which of the following is NOT a function of the kidneys? 

a) regulation of plasma ionic concentration 
b) regulation of plasma osmolarity 
c) regulation of plasma temperature 
d) regulation of plasma volume 
e) regulation of plasma hydrogen concentration 

 
15. Which of the following does NOT contribute to the rapid movement of gases into and out of the 

blood within the lungs? 
a) rapid blood flow 
b) thin membrane 
c) large surface area 
d) concentration gradient 
e) permeability of the membrane 

 
16. The descending loop of Henle is  

a) permeable to water but not permeable to Na+ 
b) permeable to water and permeable to Na+ 
c) not permeable to water and not permeable to Na+ 
d) not permeable to water but permeable to Na+  

17. whereas the ascending loop of Henle is  
a) permeable to water but not permeable to Na+ 
b) permeable to water and Na+ is actively transported out 
c) not permeable to water and not permeable to Na+ 
d) not permeable to water and Na+ is actively transported out 

18. This countercurrent system sets up an osmotic gradient that  
a) in the absence of vasopressin allows water to leave the collecting tubule via osmosis and so 

produce a concentrated urine. 
b) in the absence of vasopressin prevents water from leaving the collecting tubule and so produce a 

concentrated urine. 
c) in the presence of vasopressin allows water to leave the collecting tubule via osmosis and so 

produce a concentrated urine. 
d) in the presence of vasopressin allows water to leave the collecting tubule via active transport and 

so produce a concentrated urine. 
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19. Once produced, urine travels through the ________ until it reaches the bladder, from which it is 
released into the external environment through the ________. 
a) ureter : urethra 
b) urethra : ureter 
c) collecting duct : ureter 
d) collecting duct : urethra 
e) renal hilus : ureter 

 
20. Increased activity of the sympathetic nervous system can increase blood pressure by 

a) Increasing heart rate 
b) Decreasing stroke volume 
c) Decreasing the radius of blood vessels 
d) All the above are true 
e) Both a and b are true 

 
21. The structure of the tubular system involved in filtration in the kidney is 

a) The glomerulus 
b) Bowman’s capsule 
c) The proximal tubule 
d) The distal tubule 
e) The peritubular capillary 

 
22. Which of the following statement(s) about metabolic acidosis is (are) true? 

a) CO2 levels increase 
b) HCO3

- levels increase 
c) Ventilation increases to blow off excess CO2 in response to metabolic acidosis 
d) Kidneys eliminate HCO3

- in response to metabolic acidosis 
e) Both a and c are true 

 
23. What is the primary mechanism of carbon dioxide transport in blood? 

a) dissolved in the plasma 
b) dissolved in the red blood cells 
c) bound to hemoglobin 
d) as bicarbonate dissolved in the plasma 
e) as bicarbonate dissolved in the red blood cells 

 
24. A patient comes into the emergency room where you work with a spinal injury in his neck. Which of 

the following are most likely to occur? 
a) His heart will stop beating 
b) He will be unable to have any kind of basic breathing rhythm 
c) He will be unable to regulate the magnitude of ventilation 
d) All the above 
e) Only b and c are likely to occur 

 
25. The ratio of HCO3

- to CO2 falling less than 20 to 1 can cause 
a) metabolic acidosis  
b) metabolic alkalosis  
c) respiratory acidosis  
d) respiratory alkalosis 
e) both a and c 
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26. Which of the following respiratory airways are composed of smooth muscle and so may have their 
radii regulated in response to the autonomic nervous system? 
a) trachea 
b) bronchi 
c) pharynx 
d) bronchioles 
e) all the above 

 
27. The normal plasma concentration of solute X is 100 mg/dL, and the renal threshold (maximum 

reabsorption rate) of solute X is 100 mg/dL.  If the plasma concentration of solute X doubles to 200 
mg/dL, then 
a) the rate at which solute X is reabsorbed will double 
b) the amount of solute X filtered into the tubular system will be halved 
c) the amount of solute X in the excreted urine will increase 
d) the amount of solute X secreted will double 
e) both c and d will occur 

 
28. Which of the following statements about regulation of glomerular filtration rate is true? 

a) During exercise blood pressure and glomerular filtration rate increase and more urine is produced 
b) During exercise the parasympathetic causes vasoconstriction of the afferent arterioles to reduce 

glomerular filtration rate and therefore reduce urine production 
c) During exercise the parasympathetic causes vasodilation of the afferent arterioles to reduce 

glomerular filtration rate and therefore reduce urine production 
d) During exercise the kidney can detect an increase in blood pressure and vasoconstrict afferent 

arterioles to reduce glomerular filtration rate and therefore reduce urine production 
e) Both b and d are true 

 
29. Hypoventilation causes 

a) Respiratory acidosis 
b) Excessive loss of CO2 
c) Increase in HCO3

- 
d) Both a and b 
e) Both a and c 

 
30. The location of gas exchange with the blood 

a) Alveoli 
b) Bronchioles 
c) Bronchi 
d) All the above 
e) Both a and c 

 
31. An increase in venous return can increase blood pressure by increasing 

a) heart rate 
b) stroke volume 
c) vasoconstriction 
d) blood viscosity 
e) all of the above 
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32. Anakin Skywalker, from the planet Tatooine, has a PO2 of 200 mm Hg in his alveoli and a PO2 of 80 
mm Hg in his tissues and a hemoglobin-oxygen dissociation curve shown in Fig. 1. Assuming that 
Anakin’s respiratory physiology functions similar to yours, what is the PO2 of blood leaving his lung 
capillaries? 
a) 0 mm Hg 
b) 80 mm Hg 
c) 100 mm Hg 
d) 160 mm Hg 
e) 200 mm Hg 

 
33. Approximately what is the percent oxygen saturation of the hemoglobin leaving Anakin’s systemic 

capillaries (Figure 1)? 
a) 0% 
b) 20% 
c) 40% 
d) 75% 
e) 95% 

 
 
 
 
 
 
 
 
 
 
 
 
Questions 34 to 39 refer to the following paragraph: 
 
When Na+ levels decline, ECF volume and blood pressure decrease, and the juxtaglomerular 
apparatus secretes the hormone (34) _________ , which ultimately causes production of the hormone 
Angiotensin II.  Angiotensin II stimulates the adrenal cortex to produce (35)_____, which increases 
Na+ reabsorption in the distal and collecting tubules of the kidneys by adding more (36) _____ to the 
membranes there.  This results in an increase in ECF volume and hence blood pressure.  In addition 
Angiotensin II stimulates (37)________ and stimulates the production of the hormone (38) _______ 
which causes the kidneys to retain (39)______. 
 
Questions 34, 35, 38: 
a) vasopressin, b) epinephrine, c) aldosterone, d) renin e) acetylcholine 
 
Question 36: 
a) phospholipids, b) Na+ channels, c) K+ channels, d) Na+-K+-ATPase pumps, e) Ca++channels 
 
Question 37: 
a) thirst, b) vasodilation, c) vasoconstriction, d) urine production e) both a and c 
 
Question 39: 
a) water, b) H+, c) K+, d) Ca++, e) glucose 
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