PHYSIOLOGY EXAM 4 2006
1. At FRC:

A. The tendency of the lungs to expand is just balanced by the tendency of the thorax to collapse:

B. The lung volumes are above their unstressed volume

C. The thoracic volume is above its unstressed volume

D. One can measure VC

2. An increase in dead space with no increase in TLC or respiration rate would have what effect on respiration?

A. Alveolar ventilation would decrease

B. PAO2 would increase

C. PaCO2 would decrease

D. There would be no changes in any respiratory values

3. Which of the following statements is FALSE concerning a patient whose lung compliance is decreased due to fibrosis?

A. VC is decreased

B. Work of breathing is increased

C. Respiration rate becomes slower and TV becomes deeper

D. RV is decreased

4. The bronchi to major portions of the right lung become obstructed with mucus. Which of the following would oppose the resultant hypoxia of blood in the aorta?

A. The pulmonary arteries to the affected portions of lung constrict
B. Blood flow to the affected portions of the lung is shifted to the unaffected portions of the lung

C. Blood  vessels in the affected portions produce less of the vasodilator, nitric oxide (NO) compared to vessels in unaffected portions of the lung

D. Blood vessels in affected portion of the lung dilate because second messengers alter ion channel dynamics of vascular smooth muscle 

E. Choices A, B, C & D are all correct

5. No question

6. No question

7. The greatest volume of gas that can be exhaled following a maximal inspiration is equal to the 

A. Functional residual capacity

B. Vital capacity

C. Expiratory reserve volume

D. Residual volume

8. The presence of lung surfactant:

A. Reduces the work of breathing

B. Decreases lung compliance in all alveoli

C. Increases surface tension in air-water interface of all alveoli

D. Increases wall tension of all alveoli during normal, quiet breathing

9. No question

10. Which of the following will increase during hyperventilation?

A. PAO2
B. PACO2
C. PaCO2
D. PAH2O

11. Which of the following is a TRUE statement about the values for PAO2 and the PaO2 (of peripheral arterial blood) in individuals with normal lung function?

A. Both quantities are exactly equal to each other

B. Actual PAO2 is higher than PaO2
C. Actual PaO2 is higher than PAO2
D. O2 is added to shunted blood via the venous circulation which increases PaO2
12. Which of the following indicate that the affinity of hemoglobin of O2 has increase?

A. The oxyhemoglobin curve shifting to the left

B. Increased hemoglobin P50
C. The oxyhemoglobin curve shifting to the right

D. A hemoglobin P50 of 60 mm Hg

13. The V/Q ratio in the apex of a normal lung in a standing individual would:
A. Equal 0.8

B. Be less than 0.8

C. Be greater than 0.8

D. Indicate that the volume of bloodflow is greater than the volume of alveolar ventilation per unit of time

14. Normally, the medullary chemoreceptors controlling respiration are directly stimulated by which of the following?

A. Low PAO2
B. High PaCO2
C. Increased local pH of the cerebral spinal fluid

D. Increased [H+] in the cerebral spinal fluid

15. Given: A patient has a diffusion pathology across the alveoli due to thickening of the alveolar walls. That patient’s PaCO2 will be near normal, but the patient’s PaO2 will be decreased because:

A. CO2 has  a permeability 20 times greater than O2
B. Active transport of O2 is adversely affected by alveolar wall thickening 

C. CO2 has a small molecular weight than O2
D. The CO2 active transport system of the erythrocyte is unaffected by fibrosis

16. Hb is a major participant in processes involved in CO2 transport because the Hb molecule can:

A. Buffer the intracellular H+ produced during CO2 transport

B. Bind with O2 more easily in the presence of a high PCO2 within the cell

C. Act as a co-factor for carbonic anhydrase

D. Act as a catalyst to transform H2CO3 into CO2 + H2O

17. The presence of venous admixture (shunted blood) in the left ventricle:

A. Reduces systemic arterial PaO2 from its pulmonary end capillary level

B. Increases the O2 carrying capacity of systemic arterial blood

C. Decreases the A-a gradient 

D. Is never encountered in normal people

18. Total O2 uptake per minute across the pulmonary alveolar capillary by blood is:

A. Diffusion-limited because the PaO2 of blood never reaches an equilibrium with PAO2
B. Perfusion-limited because PaO2 of blood reaches an equilibrium with PAO2
C. Reduced as the pulmonary capillary transit time is increased

D. Decreased as PACO2 is decreased

19. In the first lecture we examined how the osmolarity and volume of body fluids respond to certain perturbations if the kidneys are not able to do their job. Assuming the kidneys are not working, which of the following perturbations can lead to swelling of the cells?

A. Dehydration, leading to a loss of a large amount of water

B. Eating a large amount of NaCl without drinking any water

C. Loss of a large amount of NaCl caused by massive sweating followed by replacement of all the water but none of the salt

D. Intravenous infusion of 3 liters of isotonic NaCl

20. Which set of Starling forces is consistent with a renal capillary that reabsorbs tubular fluid rather than filters plasma?

	Choice
	Pcapillary
	Poutside
	πcapillary
	πoutside

	A.
	35 mm Hg
	2 mm Hg
	38 mm Hg
	0 mm Hg

	B. 
	45 mm Hg
	5 mm Hg
	30 mm Hg
	2 mm Hg

	C. 
	50 mm Hg
	10 mm Hg
	30 mm Hg
	0 mm Hg

	D. 
	30 mm Hg
	0 mm Hg
	24 mm Hg
	2 mm Hg


21. Which is a stimulus for the increased secretion of ADH (antidiuretic hormone)?
A. Low plasma osmolarity

B. Low blood volume or pressure

C. High blood volume or pressure

D. Alcohol

22. Under normal conditions the intracellular fluid (ICF) and the extracellular fluid (ECF) have:

A. The same Na+ concentration

B. The same K+ concentration

C. The same osmolarity

D. The same pH

E. The same volume

23. Which of these sets of “Starling forces” will result in the largest GFR (glomerular filtration rate)? (GC: glomerular capillary and BS: Bowman’s space)

	Choice
	PGC
	πGC
	PBS
	πBS

	A.
	55 mm Hg
	35 mm Hg
	15 mm Hg
	0 mm Hg

	B. 
	50 mm Hg
	30 mm Hg
	20 mm Hg
	0 mm Hg

	C. 
	45 mm Hg
	27 mm Hg
	10 mm Hg
	0 mm Hg

	D. 
	50 mm Hg
	30 mm Hg
	10 mm Hg
	0 mm Hg


24. About what percentage of the plasma water flowing through the renal arteries gets filtered into the tubules? (even if it is later reabsorbed)

A. About 1%

B. About 40%

C. About 20%

D. Essentially all, about 100%

25. If the renal plasma flow rate (RPF) is 520 ml/min, the Hematocrit is 40%, and the glomerular filtration rate (GFR) is 100 ml/min, how much plasma is flowing through the efferent arterioles per minute?

A. 400 ml/min

B. 416 ml/min

C. 420 ml/min

D. 480 ml/min

26. If a woman has a glomerular filtration rate (GFR) of 100 ml/min and her plasma glucose concentration is 2.5 mg/ml, and there is no glucose in her urine, her glucose reabsorption rate must be approximately:
A. 0 mg/min

B. 100 mg/min

C. 250 mg/min

D. 375 mg/min

E. 25,000 mg/min

27. A man with a GFR of 120 ml/min takes part in a clinical study to measure the renal clearance of a new drug. If the concentration of the drug is 0.4 mg/dl in his plasma and 40 mg/dl in his urine, and his urine flow rate is 2 ml/min, then:

A. The clearance of the drug is about 100 ml/min and this means that the drug is being reabsorbed

B. The clearance of the drug is about 100 ml/min and this means that the drug is being secreted

C. The drug is a solute like inulin, that is neither reabsorbed nor secreted

D. The clearance of the drug is about 200 ml/min and this means the drug is being reabsorbed

E. The clearance of the drug is about 200 ml/min and this means the drug is being secreted

28. The segment of the nephron where Na+ is reabsorbed using Na+ channels in the plasma membrane of the epithelial cell is:

A. The proximal tubule

B. The descending limb of the loop of Henle

C. The thick ascending limb of the loop of Henle

D. The distal convoluted tubule

E. The collecting duct

29. Which takes place as part of the mechanism whereby our bodies regulate the volume of the extracellular fluid after we ingest a large amount of NaCl without any water?

A. Our kidneys rapidly excrete the excess Na+ in our urine until the amount of Na+ in the extracellular fluid is correct

B. We become les thirsty because the ingested NaCl increases the osmolarity of our plasma

C. The collecting ducts secrete Na+ into the tubular fluid, increasing the osmolarity of the final urine and decreasing the amount of Na+ in the body

D. We reabsorb more water from the collecting ducts, which rapidly corrects the osmolarity but increases the volume of the extracellular fluid

E. The gastrointestinal system realizes that we don’t need all this NaCl, so it doesn’t reabsorb it from the GI tract, and the excess NaCl is excreted in the feces

30. Atrial Natriuretic Factor (ANF) is a peptide whose major effect is that it:

A. Increases Na+ reabsorption by the proximal tubule

B. Increases the water permeability of the collecting ducts

C. Decreases the Na+ reabsorption by the collecting ducts

D. Stimulates H+ secretion by the ATPase pump in the intercalated cells of the collecting ducts

31. When a solution containing both bicarbonate and a non-bicarbonate buffer is equilibrated with CO2 at a certain PCO2 and then the PCO2 of the solution is increased, which will happen?

A. The H+ concentration will decrease

B. The pH will increase

C. The bicarbonate concentration will increase

32. The bicarbonate concentration will decrease

33. Under normal conditions, most of the fixed acid is excreted in the urine as:

A. Lactic acid

B. Carbonic acid, H2CO3
C. Ammonium ion, NH4+

D. Titratable acids

E. Free H+ ions

34. Ketoacidosis caused by diabetes, most commonly leads to which of these acid base disturbances:

A. Acute respiratory acidosis

B. Chronic respiratory acidosis

C. Metabolic acidosis with a high anion gap

D. Metabolic acidosis with a normal anion gap (hyperchloremic metabolic acidosis)

35. Which sample acid base disturbance can have a sudden onset and lead to hypocalcemia, hyperexcitability of nerve and muscle and tetany?

A. Metabolic acidosis

B. Metabolic alkalosis

C. Respiratory acidosis

D. Respiratory alkalosis

