PHYSIOLOGY EXAM 4 2005
1. A normal person is skin diving using a snorkel. Assume that there is no change in either tidal volume or the frequency of ventilation. Which of the following will also tend to increase ?

A. Alveolar ventilation.

B. Alveolar PO2 (PAO2)

C. Alveolar PC02 (PACO2).

D. V/Q ratio of the lung.

2. Which of the following alterations has the potential for changing a perfusion limited transport system for 0 2 or C02 into a diffusion limited system ?

A. Decreased length of the diffusion pathway

B. Increased pulmonary blood flow

C. Increased transit time of the red blood cell in pulmonary capillaries

D. Increased length of the diffusion pathway.

3. Which one of the following conditions will increase the P50 of hemoglobin (Hb) ?

A. A local PC02 of 80 mmHg.

B. A local PO2 of 140 mmHg. 
C. A local pH of 7.5 (normal is 7.40).

D. The absence of 1,3 DiPG.

4. Which of the following would be present if the V/Q ratio in a respiratory segment of the lung decreases due to airway blockage?

A. The PAO2 in that region increases
B. The PACO2 in that region decreases

C. The blood flow to that region increases

D. The Pa02 in that region decreases.

5. The medullary chemoreceptors which regulate respiration are directly stimulated by which of the following? 

A. Low cerebral arterial 02.
B. High HC03- in the cerebral spinal fluid.

C. Decreased arterial pH of the cerebral vasculature.

D. Increased H+ in the cerebral spinal fluid.

6. What can happen if the Type II cells of a lung are not functioning?

A. The work of breathing will become greater than normal.

B. Lung compliance will be less than normal.

C. Small alveoli will tend to collapse into the larger alveoli.

D. All of the above.

7. Airway collapse is most likely to occur under which of the following conditions ?

A. When the compliance of the lung is normal

B. When the intrapleural pressure (intrathoracic pressure) is very negative

C. During a quiet inspiration

D. During a strongly forced expiration

8. A patient has a significantly increased lung compliance. Which of the following respiratory volumes will be increased ?

A. TLC.

B. VC.
C. IRV.

D. IC.

9. Normally, when a person is exercising at a moderate level, the transit time of a red blood cell in the pulmonary circulation:

A. is not long enough for gas exchange equilibrium to be reached.

B. Is long enough for gas exchange equilibrium to be reached

C. is lengthened by vasoconstriction of the pulmonary vasculature

D. none of the above choices (A, B & C) are correct

10. The gradient for O2 across the alveolar membrane is large compared to the gradient for C02. Yet C02 diffuses rapidly. Why ?

A. 02 diffusivity (D) is greater than that for C02
B. The molecular weight for 02 is much greater than for C02
C. CO2 D is greater than that for 02
D. C02 is actively transported across the membranes.

11. For several years, a patient has had a chronic pathology causing hypoventilation. Their PaC02 is higher but their tidal volume is nearly normal. Why ?

A. Increased H+ is diffusing across the blood-brain barrier.

B. Over time, the central chemoreceptors adapt to a higher than normal PaC02.

C. HCO3- is inhibiting the chemoreceptors in the aortic body.
D. The peripheral chemoreceptors are inhibited by the increased PaC02.

12. True or false? The PA02 (partial pressure of oxygen in the alveoli) and the Pa02 (partial pressure of oxygen in the systemic arteries), in patients with pathologically large anatomic shunts, are nearly equal to each other.

A. True

B. False
13. As the red blood cell passes through the pulmonary capillary, dumping C02:

A. The affinity of hemoglobin (Hb) for 02 decreases

B. The Hb P50 increases

C. The oxyhemoglobin curve shifts to the right

D. None of the above choices are correct.

14. Before it reaches the alveoli, inhaled air:

A. is warmed to near body temperature

B. is dried by removal of 47 mmHg water vapor

C. is filtered to remove particulates

D. Choices A & C but NOT B are correct

15. You, at some point, became tired of studying for this examination. You went from a normal sitting position to lying on your back (Hey, you need to get sleep at some point in time !!!). In your dreams, you thought that your pulmonary bloodflow shifted so that the anterior portion of your lungs received significantly more bloodflow than the posterior portion of your lungs. When you awoke, you concluded that the pulmonary bloodflow shift in your dream was:

A. Correct and you are ready for the examination
B. Incorrect and you should study some more
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16. Use the data above in TABLE I to calculate the clearance of creatinine:

A. 120 ml/min

B. 1.8 mg/min

C. 600 ml/min

D. 180 mg/min

17. In low-level sympathetic nervous stimulation, glomerular filtration rate is maintained by a greater increase in the resistance of the arteriole.
A. Afferent arteriole.

B. Efferent Arteriole.

18. An increase in which of the following forces would lead to a decrease in the glomerular filtration rate of fluid ?

A. The capillary hydrostatic pressure

B. The capillary oncotic pressure

C. The tubular hydrostatic pressure.

D. The filtration fraction.

19. The maintenance of a constant level of renal blood flow despite changes in systemic arterial pressure is mediated by which of the following mechanisms ?

A. The secretion of Adenosine.

B. The Myogenic mechanism. 

C. Tubuloglomerular feedback.

D. Contraction and relaxation of the Mesangial cells.

20. Use the data below to determine how high capillary oncotic pressure must rise to stop glomerular filtration.
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A. 40 mm Hg

B. 34 mm Hg

C. 60 mm Hg

D. 36 mm Hg

21. Which acid base disturbance caused by fever, anxiety, or pain can have a sudden onset and can lower the free concentration of ionized Ca2+ in the plasma, leading to increased excitability of nerves and skeletal muscle ?
A. Metabolic acidosis

B. Acute respiratory acidosis

C. Chronic respiratory acidosis

D. Acute respiratory alkalosis

E. Metabolic alkalosis

22. In what form does the body eliminate fixed acids ?

A. Mostly as free H+ ions and carbonic acid (H2C03)

B. Mostly as free H+ ions

C. Mostly as titratable acidity (for example. H2PO4-) and ammonium ion (NH4+)

D. Mostly as dissolved C02 and carbonic acid
23. Which acid-base disturbance is most likely to result if a patient has kidney failure ?

A. Metabolic acidosis

B. Acute respiratory acidosis
C. Chronic respiratory acidosis

D. Acute respiratory alkalosis

E. Metabolic alkalosis

24. When fixed acids are buffered by bicarbonate in the plasma:

A. the HCO3- concentration in the plasma increases.

B. the HCO3- concentration in the plasma decreases.

C. the HCO3- concentration in the plasma is unchanged because HCO; cannot buffer fixed acids.

D. the CO2 produced cannot be eliminated by the lungs.

25. A sample of arterial plasma is collected from a man and found to have the following values: [HC03-] = 6 Mm and PaC02 = 20 mm Hg. What is the free [H+] under these conditions ?

A. 40 nM

B. 80 nM

C. 7.4 nM

D. 20 nM

E. It is not possible to calculate the free [H+] from this information.

26. Which statement about the regulation of osmolarity is FALSE ?
A. The hypothalamus is the sensor for determining the osmolarity of the extracellular fluid (ECF).

B. Increased plasma osmolarity decreases the secretion of ADH by the posterior pituitary.

C. ADH increases the water permeability of the collecting tubules and ducts.

D. When the plasma concentration of ADH is high, the kidneys produce a small volume of high-osmolarity urine.

27. Which statement about the regulation of the plasma Ca2+ concentration is FALSE ?

A. Parathyroid hormone (PTH) decreases the reabsorption of Ca2+ from the distal convoluted tubule.

B. Parathyroid hormone (PTH) decreases the reabsorption of phosphate from the proximal tubule.

C. Only about half of calcium in the plasma is present as free, ionized Ca2+, the rest being bound to plasma proteins and phosphate.

D. The amount of Ca2+ bound to plasma proteins is sensitive to the pH or H+ ion concentration of the plasma, and acid-base disturbances can alter the free, ionized Ca2+ concentration in the plasma.

28. The extracellular fluid (ECF) of a healthy, normal 70 kg woman:
A. should have an osmolarity of about 290 mOsm and a volume of about 10.5 liters.

B. should have an osmolarity of about 290 mOsm and a volume of about 42 liters.

C. should have an H+ ion concentration of about 40 nM and a volume of about 28 liters.

D. should have an H+ ion concentration of about 40 nM and a volume of about 14 liters.
29. Which statement about the reabsorption of Na+ from the thick ascending limb of the loop of Henle is FALSE ?

A. Na+ is reabsorbed by a Na+, K+, 2CI- cotransporter in the apical membrane of the epithelial cell.

B. All the sodium pumps in the epithelial cells are located on the basal and lateral surfaces.

C. Na+ reabsorption from the thick ascending limb is inhibited by aldosterone.

D. About 20-25% of the filtered load of Na+ is reabsorbed by the thick ascending limb.
E. Water is not reabsorbed by the thick ascending limb.

30. Our kidneys regulate the volume of our extracellular fluid by:

A. by reabsorbing the correct amount of Na+ from the tubular fluid and simultaneously reabsorbing the correct volume of water to maintain normal osmolarity.

B. by secreting the correct amount of Na+ into the tubular fluid to maintain a normal osmolarity.
C. by reabsorbing the correct volume of water from the tubular fluid to achieve the proper volume, even if the resulting plasma osmolarity is as low as 200 mOsm.

D. more rapidly than they can regulate the osmolaritv of the extracellular fluid.
