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1. Which of the following can cause cretinism?

a) Hyperparathyroidism during infancy.

b) Production of too much parathyroid hormone because of parathyroid tumor.

c) Hyperthyroidism during infancy.

d) Excessive iodine in the diet.

e) None of the above options is correct.

2. Adrenocorticotropic hormone (ACTH).

a) is produced by the adrenal glands.

b) Is not produced in patients with Cushing’s syndrome.

c) Stimulates release of mineralocorticoids into the circulation.

d) Inhibits the production of glucocorticoids.

e) None of the above options is correct.

3. A reliable pregnancy test is based on detection of

a) Human chorionic gonadotropin.

b) Increased levels of human growth hormone.

c) Lack of progesterone.

d) Increased levels of lutenizing hormone.

e) Increased levels of glucose.

4. The hemoglobin saturation curve

a) Shifts to the right in the presence of high blood PCO2 thereby decreasing the availability of O2  to the peripheral tissue.

b) Shifts to the left at a low temperature thereby increasing the availability of O2 to the peripheral tissue.

c) Is not affected significantly by the Bohr effect at the arterial PO2 above 80 mmHg.

d) Is not affected significantly by a decrease in pH at the arterial PO2 below 40 mmHg.

e) Shifts to the left at low hemoglobin content in the blood.

5. In a normal subject during quiet inspiration.

a) The  abdominal muscles contract and increase the longitudinal dimension of the chest.

b) The scalenus muscles are not used.

c) The diaphragm and the internal intercostal muscles contract and increase the longitudinal and cross-sectional dimensions of the chest. 

d) The sternocleidomastoid muscles elevate and fix the upper ribs.

e) The diaphragm domes descend and decrease the longitudinal dimension of the chest and elevate the lower ribs.

6. During forced expirations.

a) The maximum expiratory flow is greater in restrictive (e.g. lung fibrosis) diseases than in healthy subjects.

b) The maximum volume exhaled is greater in restrictive lung  diseases than in healthy subjects.

c) The descending limb of the flow-volume curve is the same in any subject.

d) The expiratory flow at a given lung volume is greater in restrictive diseases than in healthy subjects. 

e) The pleural pressure is always negative.

7. Which of the following statements is correct?

a) The pulmonary vein brings mixed venous blood to the lungs for oxygenation.

b) The pulmonary artery brings oxygenated blood to the left heart.

c) The bronchial circulation is a subdivision of the pulmonary circulation.

d) The pulmonary artery has a lower blood pressure and a greater resistance than those in the aorta. 

e) None or all of the above statements is/are correct.

8. The perfusion pressure across each of two vessels is 10 mmHg. The flow through the first vessel is 1 mL/min and the flow through the second vessel is 2 mL/min. Therefore, one can conclude that the two vessels. 

a) Might be in series.

b) Might be in parallel.

c) Have equal resistances.

d) Must be connected to one another.

e) Must not be connected to one another.

9. Which of the following statements is true about recording the blood pressure?

a) One does not obtain the diastolic pressure when the oscillometric method is used.

b) The direct method is used much more commonly in the clinic than any of the indirect methods.

c) In the oscillometric method, the oscillations in the cuff pressure cease before the cuff pressures falls as low as the diastolic pressure.

d) In the auscultatory method, one can obtain only the systolic arterial pressure.

e) In the palpatory method, one must raise the initial pressure in the cuff to a level higher than the systolic pressure.

10. A drug that activates the parasympathetic nervous system is given to a healthy young subject. As a direct result of this treatment (i.e., before any reflex changes can take place), one would expect to see

a) an increase in heart rate.

b) An increase in the contractility of the ventricular muscle.

c) An increased contraction of arterial smooth muscle.

d) An increase in the cardiac output.

e) A decrease in the arterial blood pressure.

11. An increase in arterial blood pressure will result in 

a) an increase in the amount of rennin circulating in the blood stream.

b) A decrease in the amount of angiotensinogen converted to angiotensin I by the action if ACE. 

c) A decrease in the rate of action potential generation in the baroreceptor nerves.

d) An increase in lymph formation.

e) A decrease in diuresis.

12. The cardiac output in a hypertensive subject is 5 L/min. One can then conclude that in this subject.

a) The total peripheral resistance (TPR) must be abnormally high.

b) The stroke volume must be abnormally high.

c) The heart rate must be abnormally high.

d) The sympathetic nervous system must not be as activated as in an individual with a normal blood pressure.

e) The cardiac output must be abnormally low.

13. A patient has a sinus bradycardia. To help this individual, you administer a drug that is a specific antibradycardic agent. The selling point of this drug is that it speeds up the heart rate, but does not affect the contractility of cardiac muscle. You would expect that this drug might

a) increase Is, the pacemaker current.

b) Bock the fast inward sodium current (INA) channels and so prevent them from opening.

c) Be a β-adrenergic agonist.
d) Block nicotinic receptors in the autonomic ganglia. 
e) Bea muscarinic agonist.
14. Estrogen

a) regulates synthesis and secretion of the gonadotropins. 

b) Synthesis is regulated by gonadotropins.

c) Binds to a receptor that functions in the cell nucleus.

d) Decreases bone density at normal physiological levels.

15. The luteinizing hormone (LH) surge

a) marks the end of the luteal phase of the menstrual cycle.

b) Is preceded by an increase in circulating estrogen levels.

c) Is a consequence of a massive increase in FSH release.

d) Stimulates ovulation.

16. Parathyroid hormone

a) was so-named because it looks like thyroid hormone.

b) Increases active reabsorption of calcium from the kidneys.

c) Represses the production of the precursor of vitamin D3 in skin.

d) Is released in response to a drop in circulating calcium concentration.

17. Rickets can occur

a) in northern countries because of a lack of sunlight.

b) In growing children and not in adults.

c) Because of a lack of synthesis of the active form of vitamin D3.

d) Because of a lack of synthesis of the vitamin D receptor.

e) All or none of the above

18. Oxytocin

a) is produced in females only.

b) Is related in structure to human chorionic gonadotropin.

c) Is produced principally by the gonads.

d) Induces milk ejection from the lactating mammary gland.

19. During extreme hypoventilation with unaltered metabolism,

a) the alveolar PO2 decreases and alveolar PCO2 increases.

b) The systematic arterial PO2 decreases and PCO2 increases.

c) The increase in arterial PCO2 stimulates the central chemoreceptor via a decrease in pH.

d) The systemic venous PO2 remains at 40 mmHg.

20. A patient with emphysema, 

a) has a decreased airway resistance.

b) Has a low expiratory air flow.

c) Has a decreased functional residual capacity.

d) Has a high lung compliance.

21. The pleural space pressure

a) is always negative with respect to atmospheric (body surface) pressure during quiet breathing.

b) Is positive with respect to atmospheric pressure during forced expiration.

c) Becomes equal to atmospheric pressure during a pneumothorax.

d) Is lowest (most negative) at the end of inspiration.

e) All or none of the above.

22. Pulmonary surfactant

a) decreases the surface tension of the liquid lining the alveoli to the same value as water.

b) Decreases surface tension more in the larger than in the smaller alveoli.

c) Is secreted by the epithelial type I cells.

d) Decreases surface tension in the lungs so that the recoil pressure of the lungs decreases.

23. The diffusion rate of the O2 through the alveolar capillary membrane

a) is much faster than the diffusion rate of CO2.

b) Is proportional to its partial pressure gradient across the membrane.

c) Is proportional to the thickness of the membrane.

d) Is reduced is the case of pulmonary edema.

24. The increase in ventilation during exercise is accomplished by the central chemoreceptors sensing 

a) an increase in arterial CO2.
b)  An increase in arterial HCO3-

c) a decrease in arterial PO2
d) a decrease in arterial pH.

e) All or none of the above.

25. Which of the following statements is (are) true about the heart?

a) A fish heart has two atria, but only one ventricle.

b) An amphibian heart has fully-oxygenated blood within its ventricle. 

c) In an insect, the cardiovascular system is a closed system.

d) In the mammalian hart, all the vessels are in series with one another.

e) All or none of the above.

26. Which of the following statement(s) is/are true?

a) The chordae tendinae are muscles that help prevent the prolapse of the atrioventricular valves back into the atria during ventricular contraction.

b) The contraction of the atria is absolutely essential to allow the ventricles to fill properly.

c) The interventricular septum is made up mostly of connective tussue.

d) The left ventricular free wall of the mammalian heart is typically much thicker than that of the right ventricular free wall

27. A patient has an abnormally long time between the start of the QRS complex and the end of the T-wave. Which of the flowing abnormalities might one expect to see in the ventricular action potential?

a) The rate of rise of the upstroke (the upstroke velocity) might be too large.

b) The resting potential might be too hyperpolarized.

c) The plateau might lie at too depolarized a voltage.

d) The duration of the action potential might be too long.

28. Atrial flutter is a atrial tachycardia in which there is a circulation of an activation wavefront in the atrial muscle. The wavefront moves in the atrial muscle, circulating around the opening or orifice of the superior vena cava that lies in the wall of the right atrium. Which of the following statement(s) is/are true?

a) a circus movement is likely involved.

b) One would expect to see no sign of this reentrant arrhythmia on the ECG.

c) This is a reentrant tachycardia.

d) The atrioventricular node will stop working.

29. When a normal person has been standing for a few minutes, one will find in that individual, in comparison with the situation before he or she stood up:

a) an increased amount of vasoconstriction in the skin.

b) An increased cardiac output.

c) A decreased stroke volume.

d) An increased mean arterial pressure.

30. In pulmonary edema, there can be an abnormal accumulation of the fluid in the alveoli of the lungs.  This accumulation can be reduced by having the patient sit up in the bed rather than lie down, and having them dangle their legs off the edge of the bed. Which of following mechanism(s) is/are involved in this improvement?

a) a greater volume of blood pooled in the legs.

b) Reduced filtration of fluid out of the lung capillaries into the alveoli.

c) A reduced venous return to the heart.

d) An increased pressure in the lung capillaries.
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1. Polypeptide hormones are initially synthesized as 

a) prohormones. 

b) preprophormones. 

c) vesicles. 

d) glycoproteins. 

e) None of the above statements is correct. 

2. Thyroid hormone 

a) is a steroid. 

b) production in excess causes cretinism. 

c) is produced from a protein called thyroglobulin. 

d) is not produced in Grave’s disease. 

e) None of the above statements is correct. 

3. Parathyroid hormone 

a) is produced as a mature polypeptide of 84 amino acids. 

b) induces release of calcium from bone in a process known as bone resorption. 

c) stimulates the production of the active form of vitamin D3 in the kidney. 

d) inhibits loss of calcium in the kidney. 

e) All of the above statements are correct. 

4. Insulin 

a) acts to lower circulating glucose concentrations. 

b) is produced by the alpha cells of the pancreas. 

c) can be mimicked by the action of glucocorticoids. 

d) is not produced in type II diabetes. 

e) None of the above statements is correct. 

5. Lung compliance is 

a) calculated as the change in lung volume divided by the corresponding change in transpulmonary pressure (difference between alveolar and pleural pressure). 

b) greater at high than at low lung volumes. 

c) greater in fibrosis than in a normal lung. 

d) greater in normal lungs than in emphysema. 

e) None of the above statements are correct. 
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6. During forced expiration, the descending portion of the flow-volume curve is independent of the effort because 

a) the alveolar pressure is greater than the mouth pressure. 

b) the pleural pressure is greater than the airway pressure. 

c) the alveolar pressure is greater than the pleural pressure. 

d) the alveolar pressure is greater than the airway pressure. 

e) the abdominal pressure is greater than the thoracic pressure. 

7. Which of the following receptors/structures sense the degree of lung inflation? 

a) The aortic bodies. 

b) The carotid bodies. 

c) The pulmonary stretch receptors. 

d) The central chemoreceptors. 

e) The irritant receptors. 

8. Which of the following is true about the various classes of blood vessels? 

a) The innermost layer of cells in all vessels is made up of epithelial cells. 

b) Arteries are high-resistance vessels. 

c) Veins are high-resistance vessels. 

d) The distribution of blood flow to the various organs is largely controlled by the arterioles. 

e) Most of the blood resides on the arterial side of the circulation. 

9. Which of the following is true about the electrocardiogram? 

a) Lead II is obtained by subtracting the voltage at the right leg from the voltage at the left arm. 

b) There are only two electrodes connected to the subject to record lead I. 

c) There are 9 unipolar leads recorded in the 12-lead clinical electrocardiogram. 

d) The QRS-complex is generated by atrial repolarization. 

e) The left-leg electrode is used as a voltage reference. 

10. Activation of the sympathetic nervous system will 

a) decrease the end-systolic volume in the left ventricle. 

b) decrease the rate at which force is generated in ventricular muscle. 

c) increase the duration of the ventricular contraction. 

d) shift the contractility curve (the curve showing stroke volume plotted against end-diastolic volume) downwards and to the right. 

e) decrease the plasma levels of circulating epinephrine. 
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11. When a healthy young person stands up, there is a gradual, continuing loss of plasma volume (this fact was not mentioned in the lectures). In fact, the plasma volume falls by about 500 ml during the first 15 minutes of standing. This loss of plasma volume is caused by 

a) increased pressure diuresis by the kidneys. 

b) decreased plasma level of circulating aldosterone. 

c) decreased pressure in the veins of the legs. 

d) increased intra-capillary pressure in the legs. 

e) decreased interstitial fluid volume. 

12. With endurance training, the blood volume increases. In an endurance-trained athlete, one would expect that this would result in 

a) an increase in the heart rate at rest. 

b) an increase in the maximum heart rate. 

c) a decrease the arterial blood pressure at rest. 

d) an increase in the stroke volume at rest. 

e) a decrease in the cardiac output at rest. 

13. An Olympic cyclist decides to do “blood doping”. She collects her own blood, separates the red blood cells from the plasma, and then, some time later, on the day before the competition, re- infuses these red cells back into her body. One would then expect, with respect to her normal performance 

a) a decrease in the oxygen content of arterial blood (ml O2/100 ml blood). 

b) an increase the arterio-venous oxygen difference at maximum exercise. 

c) an increase in the heart rate at maximum exercise. 

d) an increase in the stroke volume at maximum exercise. 

e) a decrease in the oxygen consumption at maximum exercise. 

14. Which of the following statements is true about cardio-vascular disease? 

a) 90% of all deaths due to cardiovascular disease are due to coronary heart disease. 

b) A coronary thrombosis occurs when a clot forms in the brain. 

c) A bypass graft is commonly used to treat hypertension. 

d) In the early stage of heart failure, before any beneficial compensatory reflex changes can occur, the contractility curve (the curve relating stroke volume to end-diastolic volume) shifts upwards and to the left. 

e) The decrease in the incidence of smoking in North America in the last few decades has had a major impact on the mortality due to cardiovascular disease. 
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15. The trace below is a recording of the mean blood pressure obtained from a patient who accidently overdosed on one of his cardiovascular medications. Consider only the first four hours immediately after ingesting (i.e., taking) the drug. 

[image: image1.emf]
The drug might have been 

a) an angiotensin-converting-enzyme (ACE) inhibitor. 

b) a beta-antagonist. 

c) an alpha-antagonist. 

d) a renin inhibitor. 

e) any of the above. 

40. High plasma calcium 

a) exerts a negative feedback loop and inhibits PTH production. 

b) can regulate parathyroid gland function by binding to the calcium sensing receptor. 

c) can result from excessive production of the hormonal form of vitamin D3. 

d) can result from elevated intestinal calcium uptake or from elevated release of calcium from bone. 

41. Oxytocin 

a) is not produced in males. 

b) functions at parturition to induce uterine contractions. 

c) is secreted by the anterior pituitary. 

d) causes milk ejection during lactation. 

42. Glucocorticoid secretion 

a) exerts a negative feedback loop on the pituitary. 

b) is controlled in a diurnal pattern. 

c) is controlled by ACTH. 

d) can induce osteoporosis. 

43. The transit time of a red blood cell in the pulmonary capillaries 

a) is long enough for equilibration of O2 and CO2 with alveolar gas during moderate exercise in a patient with severe pulmonary edema. 

b) is 10 times longer than the time needed for equilibration of O2 and CO2 with alveolar gas. 

c) is too short for equilibration of O2 and CO2 with alveolar gas during moderate exercise in a normal subject. 

d) is reduced during exercise. 

44. Because of the Haldane effect, 

a) more CO2 is carried in oxygenated blood than in deoxygenated blood. 

b) the CO2 dissociation curve is shifted to the right in the presence of high % HbO2. 

c) the O2 dissociation curve is shifted to the right in presence of high CO2. 

d) more CO2 can be picked up from the peripheral tissues to be carried back to the lungs. 

45. During an asthmatic attack, 

a) the airway smooth muscle contracts decreasing the airway lumen. 

b) the irritant receptors are stimulated by histamine. 

c) airway resistance is increased. 

d) the sternocleidomastoid and scalenus inspiratory muscles may be recruited. 

46. Functional residual capacity (FRC) can be measured with a spirometer and helium dilution because 

a) helium concentrations equilibrates between the spirometer and the lung volume. 

b) FRC can be expired and so measured directly with the spirometer. 

c) helium is not very soluble in blood. 

d) None of the above statements is correct. 
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47. The anatomical dead-space 

a) is defined as the gas volume that reaches the alveoli but that does not contribute to gas exchange because of a pathological condition. 

b) during inspiration, contains humidified room air. 

c) is the sum of the alveolar and physiological dead-space. 

d) during inspiration, contains air that does not contribute to gas exchange. 

48. An aortic aneurysm is a dilation or ballooning out of a part of the aorta caused by a weakening in the wall of the aorta. A particular individual who happens to have an aneurysm midway along his aorta is found to have a normal blood pressure measured at the root of the aorta (i.e., the starting point of the aorta where it leaves the left ventricle). After this person has developed the aneurysm, one would expect to find, in comparison to before the aneurysm occurred (neglect any possible cardiovascular reflex changes) 

a) a decrease in the blood flow velocity across the aortic valve. 

b) a decrease in the overall resistance of the aorta. 

c) an increase in the total peripheral resistance. 

d) an increase in the cardiac output. 

49. If the flow through a blood vessel has tripled, this might be because 

a) the average velocity of the blood flow had tripled at unchanged cross-sectional area. 

b) the cross-sectional area of the vessel has tripled at unchanged perfusion pressure. 

c) the perfusion pressure has tripled. 

d) the viscosity of the blood has tripled. 

50. Which of the following statement(s) is/are true about the ventricular action potential? 

a) The rate of rise of the upstroke (the upstroke velocity) is on the order of 1 V/sec. 

b) The conduction velocity is about 0.1 m/sec. 

c) The L-type Ca++-current generates the upstroke phase. 

d) The pacemaker current (If) depolarizes the membrane. 

51. Which of the following statements(s) is/are true? 

a) The end-diastolic volume is the volume of blood remaining in the left ventricle at the end of the phase of ventricular ejection. 

b) The ejection fraction in a healthy person is typically about 25%. 

c) The end-systolic volume is the volume remaining in the left ventricle at the end of the phase of ventricular filling. 

d) The first heart sound is heard at a time that is very close to the time that the ventricle attains its end-diastolic volume. 

52. At a fixed end-diastolic volume, an increase in the contractility of the ventricular muscle will result in: 

a) a decrease in the end-systolic volume. 

b) an increase in the ejection fraction. 

c) an increase in the stroke volume. 

d) an unchanged preload. 
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1. What component of the cardiac conduction system distributes electrical signals through    

    the papillary muscles directly? 

 

a)      The atrio-ventricular node.

b)    The atrio-ventricular bundle.

c)     The sino-atrial node.

d)    The bundle of His.

e)     The Purkinje system.
 
2. The velocity of blood flow is the lowest in 

 

a) the systemic arteries.

b) the pulmonary artery.

c) the pulmonary veins.

d) the vena cava.

e) the capillaries.
 

3. The main pacemaker cells of the heart are located in 

 

a)   the atrio-ventricular node.

b)  the Hensen’s node.

c)  the bundle of His.

d)  the Purkinje system.

e)   the sino-atrial node. 
 

4. The PR interval of the electrocardiogram corresponds to the time taken for electrical 

    activation to travel through 

 

a) the atria and the atrioventricular node.
b) the Purkinje fibers.

c) the bundle of His and the bundle branches.

d) the sino-atrial node.

e) all the above structures.
 

(For the above question, both (a) and (e) were accepted as correct responses)
 

5. Which of the following is TRUE about the stroke volume response to mild and     

    moderate submaximal dynamic exercise? 

 

a)     Stroke volume increases primarily due to an increase in end-diastolic volume.  
b)    Stroke volume increases due to an increase in heart rate.

c)     Stroke volume increases due to an increase in total peripheral resistance.

d)    Stroke volume increases due to an increase in systolic pressure.

e)     Stroke volume increases due to an increase in end-systolic volume.

 

6. In a patient with advanced pulmonary fibrosis, 

 

a)     the rate of oxygen diffusion through the alveolar-capillary membrane remains normal.

b)    the recoil pressure of the lungs is increased.
c)     the airway resistance is increased.

d)    the functional residual capacity (FRC) is larger than in a healthy individual.

e)     the alveolar ventilation-perfusion ratio is increased.

 

7. Under normal circumstances, alveolar ventilation 

 

a)     increases when the body metabolic rate increases .
b)    increases when PO2 in the arterial blood is above 80 mmHg.

c)     increases during CO poisoning.

d)    decreases after both vagus nerves are cut.

e)     is equal to the minute ventilation.

 

8. In a climber at high altitude, where air PO2 is about 60 mmHg, 

 

a)     minute ventilation increases.
b)    the rate of O2 diffusion increases.

c)     the pH of the arterial blood remains normal.

d)    the O2 content in the arterial blood remains normal.

e)     None of the above statements is true.

 

9. During rest, at the functional residual capacity, 

 

a)     the lung volume is about 50% of the total lung capacity.

b)    the alveolar pressure exceeds atmospheric pressure.

c)     the recoil pressure of the chest exceeds atmospheric pressure.

d)    all respiratory muscles are relaxed.
e)     all pulmonary vagal receptors are firing.

 

10. Which of the following conditions may lead to a decrease in the arterial blood 

      PCO2? 

 

a)     A decrease in the alveolar ventilation.

b)    Breathe holding.

c)     Breathing a mixture of air with increased CO concentration.

d)    A decrease in the body metabolism while ventilation remains normal.
e)     A decrease in the lung diffusion capacity.

 

11. In newborn babies, increased activity of pulmonary vagal slowly adapting receptors 

      causes 

 

a)     a rapid and shallow respiration. 

b)    a prolongation of expiration.
c)     an increase in minute ventilation.

d)    an increase in the functional residual capacity.

e)     an increase in the physiological dead space.

 

12. The conducting airways, 

 

a)     contribute to gas exchange.

b)    are filled up with dry air at the end of inspiration.

c)     are innervated by vagal non-myelinated fibres.

d)    contribute to the total body defence mechanisms against infections.
e)     include the respiratory airways down to the alveolar sacs.

 

13. In a healthy individual at rest, at the end of a normal inspiration, 

 

a)     all respiratory muscles are contracting.

b)    the alveolar pressure is greater than atmospheric pressure.

c)     the recoil pressure of the chest is greater than at the functional residual capacity.

d)    the recoil pressure of the lungs is greater than at the functional residual capacity.
e)     the airflow is maximal.

 

 

 

TYPE B: For each of the incomplete statements below, ONE or MORE of the completions given may be correct.  Decide which completion(s) is/are correct and darken the appropriate bracket as follows:
 
1.                 if only a, b and c are correct
2.                 if only a and c are correct
3.                 if only b and d are correct
4.                 if only d is correct
5.                 if all or none are correct
 

-------------------------------------------------------------------------------------

 

14. Resistance to the flow of a fluid through a tube is directly proportional to 

 

a)     the length of the tube.
b)    the diameter of the tube.

c)     the viscosity of the fluid.
d)    the compliance of the tube.

 

15. Blood vessels are organized in 

 

a)  series through the pulmonary and systemic circulations.
b)  series through the peripheral organs.

c)  parallel through the peripheral organs.
d)  parallel through the pulmonary and systemic circulations.

 

16. The atrio-ventricular valves 

 

a)     are open during ventricular systole.

b)    are pulled open by the papillary muscles during ventricular diastole.

c)     separate the ventricles from the aorta and pulmonary artery.

d)    open passively during ventricular diastole.
 

17. Which of the following is/are common characteristic(s) for both cardiac and skeletal 

      muscle? 

 

a)     Gap junctions.

b)    Intercalated discs.

c)     Branching.

d)    Actin and myosin fibers arranged in parallel.
 
18. Increased sympathetic nervous discharge to the sino-atrial node will 

 

a)     increase the heart rate.
b)    cause depolarization of the membrane following an action potential.
c)     increase the rate of depolarization of the pacemaker potential.
d)    facilitate electrical signal conduction through the atria.

 

(For the above question, #2 (a) & (c) was also accepted as a correct response) 
 

19. Stroke volume depends on 

 

a)     afterload.
b)    the level of sympathetic activity to the myocardium.
c)     preload.
d)    aortic compliance.

 

(For the above question, #5 (all of the above) was also accepted as a correct    
response)
 

20. Mean arterial blood pressure is determined by 

 

a)     stroke volume.
b)    cardiac output.
c)     peripheral resistance.
d)    heart rate.
 

21. The arterial baroreceptors 

 

a)     regulate systemic arterial pressure.
b)    sense stretch of the arterial wall.
c)     are located in the carotid sinuses and aortic arch.
d)    decrease their rate of firing as arterial pressure increases.

 

22. Which of the following statements is/are TRUE regarding energy substrate  

      utilization during exercise? 

 

a)     Glycolysis is the main energy source for maximal exercise bouts lasting more than 10 seconds but less than one minute.  
b)    For exercise events lasting between 1 and 2 hours, most of the energy is derived from oxidative processes. 
c)     For exercise events lasting 4 to 5 hours, carbohydrates contribute less than 40% of the total energy.  
d)    The ADP content of an exercising muscle is depleted when the muscle is fatigued. 

 

23.  This question was eliminated from the examination. 

 

24. Which of the following statements is/are TRUE with respect to whole body 

      dynamic exercise? 

 

a)     The respiratory exchange ratio cannot exceed 1.0.

b)    In walking, the metabolic cost is approximately 6 times the mechanical power output. 
c)     The mechanical power equals half the metabolic power.

d)    The mechanical efficiency is determined by the ratio of the mechanical work output to the energy input.
 
25. Which of the following is/are TRUE regarding the ventilatory response to dynamic 

      exercise in healthy humans? 

 

a)     Minute ventilation increases due to an increase in both breathing frequency and tidal volume.
b)    Minute ventilation increases only towards the end of the exercise period.

c)     Inspiratory reserve volume decreases with an increase in exercise intensity.
d)    Expiratory reserve volume increases with an increase in exercise intensity. 

 

26. Which of the following statements is/are TRUE regarding the maximal power that 

      can be produced in a normal healthy 30-40 year-old individual, from the use of 

      various muscle energy sources during maximal exercise? 

 

a)     The glycolytic energy system can provide a metabolic power equal to that produced by the aerobic system. 

b)    The glycolyic and the phosphagen energy systems can produce the same metabolic power. 

c)     The metabolic power produced by the muscle phosphagens corresponds to, at best, twice that produced by the aerobic system.

d)    The metabolic power produced by the muscle phosphagens corresponds to almost four times that produced by the aerobic energy system.
 

27. Oxygen content in the arterial blood depends on 

 

a)     the alveolar ventilation.
b)    the hemoglobin content.
c)     the diffusion capacity of the lungs for oxygen.
d)    the body metabolic rate. 

 

28. If you were able to hold your breath for 3 minutes, you would expect that at the end 
      of this time, 
 
a)     arterial blood PO2 would exceed 100 mmHg.

b)    arterial blood PCO2 would be 40 mmHg.

c)     mixed venous blood pH  would be normal.

d)    hemoglobin saturation with O2 in the mixed venous blood would be less than 75%.
 

29. During voluntary hyperventilation in room air, 

 

a)     alveolar ventilation decreases.

b)    O2 content in the arterial blood increases significantly.

c)     PO2 in the arterial blood may reach 160 mmHg.

d)    PCO2 in the mixed venous blood decreases below the normal value.
 

30. The arterial blood PCO2 

 

a)     depends on the metabolic rate.
b)    is inversely proportional to the alveolar ventilation.
c)     remains constant during mild exercise.
d)    is proportional to the total amount of CO2 in the blood.
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1. At the end of a quiet expiration,

a) the abdominal muscles contract.

b) the respiratory system is at its resting position.

c) the recoil pressure of the chest wall is equal to atmospheric pressure.

d) the recoil pressure of the lungs is equal to atmospheric pressure.

e) the activity of vagal pulmonary slowly adapting stretch receptors is maximal.

2. Alveolar ventilation will increase when

a) the PO2 in the arterial blood is above 70 mmHg.

b) the body metabolism increases.

c) some noxious gases are present in the inspired air.

d) CO is present in the inspired air.

e) C-fibers are stimulated.

3. An individual decreased voluntarily his tidal volume by 50% and doubled the 

    frequency of his respiration. These changes in his breathing pattern, if kept for 1 

    minute, will result in an increase in

a) minute ventilation.

b) alveolar ventilation.

c) the rate of gas diffusion in the alveoli.

d) PCO2 in the arterial blood.

e) PO2 in the arterial blood.

4. Voluntary hyperventilation will increase

a) the CO2 content in the arterial blood.

b) the alveolar ventilation-perfusion ratio.

c) the body metabolic rate.

d) the PCO2 in the arterial blood.

e) the difference between the O2 content in the arterial and mixed venous blood.

5. During static conditions, when all respiratory muscles are relaxed and the lung   

    volume is equal to about 75% of the total lung capacity,

a) the total respiratory system is at its resting position.

b) the intrapleural pressure reflects the elastic recoil pressure of the chest wall.

c) the transpulmonary pressure is less than the atmospheric pressure.

d) the elastic recoil pressure of the total respiratory system is less than the atmospheric pressure.

e) the compliance of the total respiratory system is similar to that measured at the lung volumes close to the FRC.

6. In a given individual, the PO2 in the alveolar gas is equal to 90 mmHg. This value of 

    the PAO2
a) suggests an alveolar ventilation-perfusion ratio lower than 0.8.

b) suggests hyperventilation.

c) is normal in healthy individuals. 

d) indicates an increase in the body metabolism.

e) is related to the Bohr effect.

7. Rapidly adapting pulmonary vagal receptors

a) are innervated by non-myelinated fibers. 

b) are located within the alveolar-capillary membrane.

c) when stimulated, provoke prolongation of expiration.

d) exhibit a regular firing frequency throughout the respiratory cycle.

e) are stimulated by noxious gases present in the inspired air.

8. In a person with severe emphysema,

a) the lung volume at the FRC is lower than in a healthy individual.

b) the lung compliance is low.

c) the recoil pressure of the total respiratory system is decreased.

d) the distance for O2 diffusion in the lungs is increased.

e) the total lung volume is decreased.

9. In the pulmonary capillaries,

a) the affinity of CO2 for hemoglobin is lower than that in the tissue capillaries.

b) the CO2 content is greater than in the tissue capillaries.

c) the O2 diffusion is facilitated by the Bohr effect.

d) the CO2 diffusion is facilitated by the Bohr effect.

e) the amount of carbamino compound (HbCO2) is greater than that in the tissue capillaries.

10. 
Blood flows from

a) right atrium > right ventricle > pulmonary arteries > pulmonary veins > left atrium > left ventricle.

b) left ventricle > pulmonary arteries > right atrium > left atrium > right ventricle > aorta.

c) left atrium > right atrium > right ventricle > left ventricle > aorta.

d) right atrium > right ventricle > left atrium > left ventricle.

e) left ventricle > left atrium > pulmonary veins > pulmonary artery > right ventricle > right atrium.

11. 
During isovolumetric contraction of the left ventricle, the left atrio-ventricular 

      valve

a) and the aortic valve are closed.

b) and the aortic valve are open.

c) is open and the aortic valve is closed.

d) is closed and the aortic valve is open.

e) first opens then closes while the aortic valve closes then opens.

12. 
The atrio-ventricular valves

a) close passively.

b) are pulled open by the papillary muscles.

c) are closed during ventricular contraction.

d) are open during ventricular contraction.

e) are pulled closed during systole.

13. In the systemic circulation, systolic arterial pressure depends directly on

a) the venous return.

b) the aortic compliance.

c) the arteriolar resistance.

d) the heart rate.

e) the volume of the circulating blood.

14. 
The R wave of the electrocardiogram corresponds to

a) atrial activation.

b) septal depolarization.

c) ventricular depolarization.

d) ventricular repolarization.

e) atrio-ventricular node conduction.

15. The right heart

a) and the left heart are arranged in parallel.

b) receives oxygenated blood from the pulmonary artery.

c) receives venous blood from the venae cavae.

d) supplies the heart muscle with oxygenated blood.

e) has a greater work load than the left heart.

16. 
The velocity of blood flow is the highest in

a) the arterioles.

b) the pulmonary capillaries.

c) the systemic capillaries.

d) the aorta.

e) the veins.

17. 
Which of the following statements is/are TRUE regarding glucose oxidation?

a) It is an exergonic process.

b) It results in the production of CO2, water and ATP.

c) It requires activation energy.

d) It is an example of cellular respiration.

e) All of the above.

18. Which of the following is the expected response to a sudden rise in activity level 

      from the resting state to 70 watts in a healthy young individual?

a) The oxygen uptake remains fairly stable.

b) The heart rate increases to 4 times the resting level.

c) The stroke volume remains fairly stable.

d) The arterio-venous oxygen difference remains fairly stable.

e) The stroke volume doubles. 

19. 
The stroke volume increases in response to acute dynamic exercise due to an 

      increase in

a) end-diastolic volume.  

b) heart rate.

c) total peripheral resistance.

d) systolic pressure.

e) end-systolic volume.

20. At maximal exercise in a healthy 30 year-old individual,

a) the liver receives the same proportion of cardiac output as it does at rest.

b) brain blood flow increases up to 20% of the cardiac output.

c) blood flow to the skin decreases.

d) skeletal muscle blood flow can increase twenty times from the resting level.

e) blood flow to the kidneys remains unchanged.

21. 
During exercise,

a) oxygen content in the arterial blood increases proportionately to the exercise intensity.

b) oxygen content in the mixed venous blood remains unchanged from rest.

c) oxygen content in the venous blood decreases proportionately to the exercise intensity.

d) oxygen content in the arterial blood decreases by approximately 20% from rest.

e) the arterio-venous oxygen content difference remains unchanged from rest.

22. Depth and duration of inspiration depend on

a) the amount of activity of the inspiratory neurons.

b) stimulation of the chemoreceptors.

c) stimulation of the vagal receptors.

d) voluntary control of breathing.

23. Cutting both vagal nerves would result in

a) an increased duration of inspiration.

b) a decrease in the frequency of breathing.

c) an increased depth of breathing.

d) a decrease in alveolar ventilation.

24. Indicate which of the following statements is/are CORRECT:

a) In a healthy individual, the volume of the conducting zone is equal to the volume of the physiological dead space.

b) The PCO2 in those alveoli which have a diminished blood supply is lower than that in the arterial blood.

c) Holding a breath for 30 sec, will increase the CO2 content in the arterial blood.  

d) Increasing alveolar ventilation will result in a proportional increase in the arterial blood PO2.

25. At the end of inspiration,

a) the diaphragm slowly relaxes.

b) the air flow is maximal.

c) the intrapleural pressure reflects the transpulmonary pressure.

d) the alveolar pressure is lower than atmospheric pressure.

26. According to the hemoglobin saturation curve,

a) the greater the PO2 is in the blood, the greater the dissociation of O2 from hemoglobin. 

b) at normal arterial PO2, 100% of the hemoglobin is saturated with O2. 

c) at normal mixed venous PO2, only about 25% of hemoglobin is saturated with O2.

d) in the tissue capillaries, small changes in PO2 allow a large amount of O2 to be released to the tissues.

27. 
Flow in a tube is directly proportional to

a) the pressure gradient across the tube.

b) the length of the tube.

c) the viscosity of the fluid flowing through the tube.

d) the diameter of the tube.

28. 
In contrast to skeletal muscle, cardiac muscle does not exhibit tetany because

a) gap junctions block propagation of the action potential.

b) the myocardial action potential is longer than that of skeletal muscle.

c) of increased uptake of intracellular Ca2+ by the sarcoplasmic reticulum.

d) the myocardial cells are still refractory when contraction is almost ended.

29. 
Increased ventricular end-diastolic volume results in an increased force of 

      contraction because of

a) optimization of actin/myosin overlap.

b) increased release of Ca2+ by the sarcoplasmic reticulum.

c) increased affinity of troponin for Ca2+.

d) increased rate of actin/myosin cross bridge formation.

30. The heart rate decreases when

a) the frequency of the sino-atrial node discharge decreases.

b) the slope of the membrane potential of the sino-atrial node pacemaker cells decreases.

c) the sino-atrial node pacemaker cells are hyperpolarized.

d) the parasympathetic (vagal) discharge to the heart increases.

31. The arterial baroreceptors

a) are involved in the control of arterial blood pressure.

b) are located in the aortic arch and carotid sinuses.

c) are activated by stretch of the arterial wall.

d) decrease their rate of firing as arterial pressure increases.

32.
 Stroke volume is influenced by

a) preload.

b) afterload.

c) the sympathetic innervation of the heart.

d) aortic compliance.

33. 
Ventricular filling

a) occurs during diastole.

b) is supplemented by the atrial contraction.

c) deteriorates at very high heart rates.

d) ends with the beginning of ventricular contraction.

34. 
Which of the following statements is/are TRUE regarding energy substrate 

       utilization during exercise?

a) In an untrained individual, muscle glycogen is completely depleted after 1 hour of walking.

b) For exercise events lasting between 1 and 2 hours, fatty acid oxidation is the prime source of energy.

c) The ADP content of an exercising muscle is depleted when the muscle is fatigued.

d) For exercise events lasting 4 to 5 hours, carbohydrates contribute less than 40% of the total energy.

35. 
Which of the following statements is/are TRUE about a dynamic exercise test?

a) The respiratory exchange ratio cannot exceed 1.0.

b) A vertical displacement is required for a mechanical work output to be calculated.

c) The mechanical power equals  half the metabolic power.

d) The mechanical efficiency is determined by the ratio of the mechanical work output to the energy input.
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TYPE A

1. When does ventricular filling occur?

a. During atrial contracion   

b. Before atrial contraction

c. During early ventricular contraction

d. After atrial contraction prior to ventricular contraction

e. During ventricular ejection phase

Answer : b

2. The arterial baroreceptor reflex is primarily responsible for :

a. Maintaining circulating blood volume constant

b. Adjusting venous return to maintain ventricular ejection

c. Maintaining mean arterial blood pressure constant

d. Adjusting fluid losses by way of kidneys   

e. Slow adjustments in arterial pressure

Answer : c

3. Following an AP, the membrane potential of the heart pacemaker cells

a. Gradually depolarizes

b. Gradually hyperpolarizes

c. Stays constant

d. Cannot be easily influenced

e. Cannot be measured

Answer : a

4. The pulmonary and systemic circulations are arranged

a. In series

b. In parallel

c. Longitudinally

d. In tandem

e. None

Answer : a

5. The main role of the cardiovascular system is

a. Generating body heat

b. Rapid movement of oxygen and metabolic substrates from the external environment

to the internal body environment

c. Production of blood cells

d. Control of blood flow velocity

e. Maintenance of muscle tone

Answer: b

6. Hysteresis in a physiological variable is the signature of

a. A subcritical Hopf bifurcation

b. A supercritical Hopf bifurcation

c. A transcritical Hopf bifurcation

d. A saddle-mode Hopf bifurcation

e. A pitchfork Hopf bifurcation  

Answer: a

7. In a person at rest, the arterial PO2 is equal to 100 mmHg.  However, during a treadmill test, the PaO2 value drops to 90 mmHg.  The drop in PaO2 could be due to

a. A decrease rate of O2 diffusion

Answer: c

8. The rate of diffusion of PO2 across the alveolar capillary membrane

a. Increases during hypoventilation

b. Increases in patients with pulmonary emphysema

c. Increases in patients with lung fibrosis

d. Decreases during mild exercise

e. Depends on the difference between PO2 in the alveolar gas and in the mixed venous blood

Answer: e

9. Alveolar ventilation does not change when

a. There is a small concentration of CO2 in the inspired air

b. There is a small concentration of CO in the inspired air

c. There is a 3 fold increase in respiratory frequeny and a 3 fold decrease in the tidal volume

d. The body metabolism decreases

e. The vagal rapidly adaptationg receptors are stimulated

Answer: b

10. In a healthy individual visiting a location at a high altitude, the PO2 in the arterial blood drops to 55 mmHg.  Therefore, 

a. The alveolar gas PCO2 will be higher than 40mmHg

b. The hemoglobin saturation with O2 will be less than 75%

c. The central chemoreceptors will be stimulated  

d. The minute ventilation will increase

e. The rate of O2 diffusion will increase

Answer: d

11. Pulmonary vagal slowly adapting receptors

a. When stimulated, provoke a deep and slow respiration

b. When stimulated, provoke a rapid and shallow respiration

c. Are innervated by large myelinated fibers

d. Are located within the alveolar-capillary membrabe

Answer: d 

12. In the lungs, 

a. The gas exchange takes place in alveoli

b. The gas exchange takes place in alveoli with the blood supply

c. Gas exchange is a periodic event  

d. Alveolar pressure is always below atmospheric pressure

e. Anatomical dead space includes respiratory bronchioles

Answer: b

13. In a healthy individual at the end of a quiet inspiration, 

a. The alveolar pressure is maximal

b. The alveolar pressure is equal to the atmospheric pressure 

c. Pulmonary C-fibers are activated

d. The physiological dead space is filled up with air containing high levels of CO2

e. The expiratory muscles start to contract

Answer: b

14. In a patient with advanced lung fibrotic disease, you may expect to find

a. A lower rate of gas diffusion through the alveolar-capillary membrane

b. An increased vital capacity

c. A higher O2 content in arterial blood

d. A greater FRC as compared to healthy individuals

e. A higher compliance of the total respiratory system 

Answer: a

15. At rest, the O2 content in the mixed venous blood, 

a. Depends on the plasma pH

b. Is higher than in arterial blood

c. Is elevated in people living at high altitudes

d. Gradually increases during breath holding

e. Is proportional to PCO2  

Answer: a

16. In a person during hyperventilation with air at sea level, 

a. Body metabolism increases

b. Alveolar ventilation decreases

c. O2 content in arterial blood increases in proportion to level of hyperventilation 

d. The CO2 content decreases in proportion to the level of hyperventilation

e. Minute ventilation is equal to alveolar ventilation

Answer: d

17. To evaluate the static compliance of the lung in an individual, one has to record

a. The alveolar pressure and the tidal volume during quiet breathing

b. The intraapleural pressure during quiet breathing

c. The tidal volume during quiest breathing   

d. The transpulmonary pressure when the airways are occluded at the lung volume above the functional residual capacity

e. The airway resistance

Answer: d

18. In a healthy individual, an increase in the body metabolism will cause

a. A proportional increase in alveolar ventilation

b. A decrease in the difference between O2 content in arterial blood and mixed venous blood

c. Decrease in CO2 production   

d. Decrease in rate of CO2 diffusion in lungs

e. Increase in plasma pH   

Answer: a

TYPE B

19. In the systemic circulation, veins

a. Conduct blood from the peripheral tissues back to the heart

b. Conduct blood with high levels of nutrients

c. Act as a major reservoir of blood

d. Directly influence systolic arterial pressure

Answer: a, c

20. The force of ventricular contraction is influenced by the ventricular end-diastolic volume because:

a. There is increase actin/myosin overlap

b. There is increase affinity of troponin for Ca++

c. Of the length-tension relationship of myocardial muscle (the starling curve)

d. Of parasympathetic innervation of heart   

Answer: a, b, c

21. Cardiac output

a. Depends on the heart rate

b. Depends on the stroke volume

c. Is influenced by sympathetic discharge to the heart

d. Is influenced by the ventricular end-diastolic volume

Answer: all

22. Velocity of blood flow is

a. Equal in all types of blood vessels

b. Greatest in the aorta

c. Determined by peripheral resistance   

d. Lowest in individual capillaries  

Answer: b, d

23. Large elastic arteries

a. Conduct blood from the heart to the peripheral tissues

b. Determine systolic arterial pressure according to their compliance

Answer: a, c

24. During isovolumetric contraction of the left ventricle, 

a. Ventricular pressure increases, but volume is constant

b. Aortic ventricular valve and mitral valve (left atrio-ventricular valve) remain closed

c. Ventricular myocardial cells are contracting

d. Blood flows from left ventricle into aorta    

Answer: a, b, c

25. The pulmonary and aortic valves 

a. Are forced open by increase ventricular pressure during ventricular contraction

b. Are pulled closed during distole by the papillary muscles

c. Prevent blood from flowing back into the right and left ventricles during diastole

d. Are  forced open by atrial contraction

Answer: a, c

26. The atrio-ventricular valves 

a. Open passively

b. Close during diastole   

c. Separate the atria and ventricles

d. Are pulled closed by papillary muscles   

Answer: a, c

27. During mild exercise, before the lactic acid threshold is reached, 

a. Arterial PO2 and PCO2 stay constant

b. One hyperventilates   

c. The increase in the heart rate is proportional to the workload

d. The blood flow to all organs increases   

Answer: a, c

28. Consider the dynamics of a breath, and indicate which of the following statements is/are CORRECT:

a. Activity of the inspiratory neurons gradually increases during inspiration

b. At the transition point from inspiration, the alveolar pressure is equal to atmospheric pressure

c. Expiratory flow is created by the elastic recoil of the total respiratory system

d. The force of the diaphragmatic contraction gradually increases during inspiration and slowly relaxes during beginning of expiration

Answer: all

29. At the functional residual capacity 

a. The lungs are empty

b. All respiratory muscles are relaxed

c. The recoil pressure of the chest is equal to the atmospheric pressure

d. The recoil pressure of the lungs is balanced by the recoil pressure of the chest

Answer: b, d

30. Pulmonary surfactant

a. Is produced by type II epithelial cells

b. Decreases the surface tension of the fluid lining the alveoli

c. Decreases the work of breathing

d. Stabilizes the alveoli

Answer: all

31. The CO2 content in blood 

a. Depends on the amount of hemoglobin 

b. Stays constant at different levels of hemoglobin saturation with O2

c. Relies mostly on the amount of CO2 converted into HCO3- (bicarbonate)

d. Decreases during hypoventilation

Answer: a, c

32. Stimulating a periodic physiological process

a. May reset the phase of the rhythm 

b. May induce a pathological condition   

c. May destroy the periodicity

d. Is a way to cancel out the effects of noise   

Answer: a, c

33. A Hopf bifurcation in a physiological variable is signalled by

a. The occurrence of periodic variation in the variable when it was previously constant

b. The change in the phase of the variable relative to its value before bifurcation   

c. A qualitative change in the dynamics of the variable

d. The appearance of a new stable steady state in addition to the one present before bifurcation   

Answer: a, c

34. Cyclical neutropenia is an example of

a. The normal response of the body to a bacterial infection

b. A dynamical disease

c. The consequence of disturbing the circadian rhythm

d. A periodic disease

Answer: b, d

35. Cheyne Stokes respiration is an example of

a. A periodic disease

b. A normal response during REM sleep

c. A dynamical disease

d. Hyperventilation in healthy individual

Answer: a, c

PHGY 210 001 & 002 – Mammalian Physiology 2 
FINAL EXAMINATION 2007-08
1. Which of the following conditions can be a cause of cretinism? 

a) Hyperthyroidism during infancy. 

b) Hyperparathyroidism during infancy. 

c) Production of too much parathyroid hormone because of a parathyroid tumor. 

d) Excess dietary iodine during infancy. 

e) None of the above statements is correct. 

2. Acromegaly arises from 

a) production of too much growth hormone during infancy. 

b) production of too much growth hormone during adulthood. 

c) failure to synthesis testosterone. 

d) malnutrition during adulthood. 

e) hypothyroidism during infancy. 

3. Oxytocin 

a) is produced in females only. 

b) is related in structure to human chorionic gonadotropin. 

c) is a steroid hormone. 

d) induces milk ejection from the lactating mammary gland. 

e) is released from the anterior pituitary . 

4. Which of the following statements is NOT true about estrogen? 

a) It is a steroid hormone produced by the gonads. 

b) It controls luteinizing hormone release during the menstrual cycle. 

c) It is required for maintenance of bone density in females but not in males. 

d) It is a regulator of gene transcription. 

e) It is required for bone maturation. 

5. Which of the following brings mixed venous blood to the alveoli for oxygenation? 

a) the pulmonary vein. 

b) the pulmonary artery. 

c) the bronchial artery. 

d) the bronchial vein. 

e) the foramen ovale. 

6. Airway resistance 

a) is decreased in asthma. 

b) is defined as a change in volume for a given change in pressure. 

c) is lower in the trachea then in the right or left bronchus. 

d) is equal to 1/compliance. 

e) does not affect airflow. 
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7. The pulmonary circulation 

a) has lower blood pressure than the systemic circulation. 

b) has high vascular resistance. 

c) has thick vascular walls. 

d) has a pressure drop of approximately 100 mmHg (from pulmonary artery to left atrium). 

e) is responsible for supplying the airways with oxygen. 

8. Which of the following is true about the cardiovascular system? 

a) An endothelial cell layer is found only in the atria and ventricles. 

b) The chordae tendinae are made of muscle tissue. 

c) The Purkinje fibres in the ventricles are specialized neurons. 

d) Arteries and veins are rigid (i.e., inelastic) tubes. 

e) A sinus node cell is a myocyte. 

9. Which of the following is true about the ventricular action potential? 

a) The conduction velocity is slower than that of the atrioventricular nodal action potential. 

b) The upstroke phase is less rapid than that of the atrioventricular nodal action potential. 

c) There is spontaneous diastolic depolarization. 

d) The refractory period is longer than that of a neural action potential. 

e) The upstroke phase is generated by the calcium current ICa,L. 

10. A patient has the following ECG: 

What rhythm is this? 

a) normal sinus rhythm. 

b) sinus arrhythmia. 

c) sinus tachycardia. 

d) ventricular tachycardia. 

e) 3:1 atrioventricular block. 

11. Which of the following statements is true? 

a) A typical systemic mean arterial blood pressure is 120 mm Hg. 

b) A typical central venous pressure is 20 cm H20. 

c) A typical peak right intraventricular pressure is 100 mmHg. 

d) For a subject lying flat on her back, the pressure in the superior vena cava is greater than the pressure in the right atrium. 

e) A typical end diastolic volume is about 50 mL. 
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12. When one stands, if one does not contract one’s calf muscles, one would expect, with respect to lying flat on one’s back, to see all of the following changes in the foot: 

a) a lower venous pressure. 

b) a lower interstitial volume. 

c) a lower arteriolar pressure. 

d) a lower temperature. 

e) unchanged lymph flow. 

34. Glucose 

a) uptake is suppressed by insulin. 

b) can act as a hormonal substance. 

c) storage as glycogen is stimulated by glucocorticoids. 

d) is present in the circulation at fasting levels of 80mg/100ml in normal individuals. 

35. Which of the following is/are true of peptide hormones? 

a) The sequence of the peptide is encoded by a gene. 

b) Binding of a peptide to its receptor induces a metabolic effect in cells. 

c) They recognize receptors present on cell membranes 

d) They can be stored in cells prior to release into the circulation. 

36. The pituitary is the source of a wide variety of hormones. Which of the following tissues produce hormones that function in negative feedback loops to block hormone secretion and/or synthesis by the pituitary? 

a) The adrenals. 

b) The testes. 

c) The thyroids. 

d) The parathyroids. 

37. Progesterone 

a) plays a role in preparation of the endometrium for implantation. 

b) is produced by the corpus luteum. 

c) is a steroid hormone. 

d) stimulates alveolar development during pregnancy. 

38. Which of the following factors are likely to contribute to the control of ventilation during exercise? 

a) the central chemoreceptors responding to an increase in the arterial PCO2. 

b) the central chemoreceptors responding to an increase in the arterial H+ concentration. 

c) the peripheral chemoreceptors responding to a large decrease in the arterial PO2. 

d) the peripheral chemoreceptors responding to a large decrease in arterial H+ concentration. 
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39. Which of the following occurs during hyperventilation? 

a) The arterial H+ ion concentration increases. 

b) The pulmonary vein PCO2 decreases. 

c) The O2 content in the arteriol blood significally increases. 

d) Alveolar PCO2 decreases. 

40. When peripheral tissues (e.g. muscles) produce more CO2, heat and H+, then 

a) hemoglobin affinity for O2 decreases. 

b) the hemoglobin saturation curve shifts to the right. 

c) the plateau phase of the hemoglobin saturation curve does not change much. 

d) hemoglobin affinity for CO2 decreases. 

41. During a quiet inspiration 

a) the pleural pressure becomes progressively more negative with respect to athmosphere. 

b) the alveolar pressure remains constant. 

c) the diaphragm contracts. 

d) the internal intercostal muscles contract. 

42. During forced expiration, the slope of the descending limb of the flow-volume curve 

a) depends on the difference between the alveolar and mouth pressure. 

b) depends on the effort exerted by the abdominal muscles. 

c) is not altered in obstructive diseases. 

d) is not altered in restrictive diseases. 

43. In a patient, it is found that the cross-sectional area of the pulmonary trunk is smaller than that of the aorta. Which of the following statements is/are true? 

a) The flow velocity will be larger in the aorta than in the pulmonary trunk. 

b) The flow through the two vessels will be the same. 

c) The perfusion pressure, per unit length, of the pulmonary trunk will be smaller than that of the aorta. 

d) The resistance, per unit length, of the pulmonary trunk will be larger than that of the aorta. 

44. Which of the following would be a good rationale for placing the organs that are on the systemic side of the circulation in series rather than in parallel? 

a) The left ventricle would have to generate a higher pressure to obtain the same cardiac output. 

b) The venous blood from one organ would be the arterial blood of the immediately downstream organ. 

c) At any given time, the blood flow would be the same in all the organs. 

d) The pCO2 in the blood would gradually rise as one went downstream from organ to organ. 

45. An abnormal heart sound, a “systolic murmur”, is heard during the time between which normal first and second heart sounds are heard. Based on what you know about the normal cardiac cycle, this might indicate that, during the time that the abnormal heart sound is heard: 

a) the tricuspid valve is insufficient (i.e., leaky). 

b) the pulmonary valve is stenosed. 

c) the mitral valve might be everting or prolapsing (i.e., bulging) back into the atrium. 

d) the papillary muscles might not be contracting properly. 

46. In which of the following situations would Starling’s Law of the Heart make a contribution to the response of the cardiovascular system? 

a) A patient is given a blood transfusion. 

b) A patient has a large pleural effusion (the chest cavity fills with several liters of fluid). 

c) A patient has bacterial septicemia, resulting in tremendous dilation of the veins. 

d) A patient has an extensive third-degree burn, so that significant amounts of fluid leave the skin and evaporate from the body surface. 

47. Inhibition of the sympathetic nervous system will lead to a decrease in the 

a) binding of acetylcholine to muscarinic receptors on ventricular muscle. 

b) release of norepinephrine from the adrenal glands. 

c) binding of acetylcholine to muscarinic receptors in the sympathetic ganglia. 

d) binding of norepinephrine to β-adrenergic receptors on sinus node cells. 

48. An otherwise apparently healthy 60-year old woman develops an atherosclerotic stenosis of both of her renal arteries secondary to her 40-year-old smoking habit. Her blood pressure is 180/110 mm Hg. A reasonable conclusion might be that at the time she started to become hypertensive: 

a) plasma renin levels were increased. 

b) plasma angiotensinogen levels were increased. 

c) plasma angiotensin I levels were increased. 

d) plasma angiotensin II levels were increased. 

49. In heart failure, the body retains water. This would help the patient by: 

a) increasing the venous pressure. 

b) increasing the end diastolic volume. 

c) increasing the blood pressure. 

d) decreasing the venous return. 

50. A drug can speed up the heart rate by having the following effect on sinus node cells: 

a) Slowing the rate of spontaneous diastolic depolarization. 

b) Depolarizing the threshold voltage at which the ICa,L channels will activate. 

c) Reducing the number of If channels that open. 

d) Depolarizing the threshold voltage at which the INa channels will activate. 
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51. During exercise, which of the following statements is true? 

a) The Frank-Starling mechanism would tend to raise the cardiac output. 

b) The change in the resistance of the skin arterioles would tend to increase the TPR. 

c) The change in the resistance of the kidney arterioles would tend to increase the TPR. 

d) At maximum exercise, the factor by which the resistance in skeletal muscle falls is smaller than the factor by which the resistance of the abdominal organs rises. 

54. Aldosterone 

a) is a peptide hormone secreted by the adrenal cortex. 

b) upregulates the expression of Na-K-ATPase in the cortical collecting duct. 

c) downregulates the expression of Na channel in the cortical collecting duct. 

d) stimulates potassium secretion in the cortical collecting duct. 

1. Aldosterone 

a) is a mineralocorticoid. 

b) is synthesized in the cortex of the kidney. 

c) binds to a G-protein couple membrane receptor. 

d) is produced in excessive amounts in Addison’s disease. 

e) inhibits sodium reabsorption in the cortical collecting ducts in the kidney. 

2. Oxytocin 

a) is produced in males and females. 

b) is related in structure to antidiuretic hormone. 

c) induces milk ejection from the lactating mammary gland. 

d) is produced by the posterior pituitary. 

e) All of the above statements are CORRECT. 

3. ACTH 

a) stimulates release of glucocorticoids into the circulation. 

b) blocks release of mineralocorticoids into the circulation. 

c) is produced by the hypothalamus. 

d) exerts a positive feedback on the hypothalamus. 

e) is a steroid hormone. 

4. Thyroid hormone 

a) is composed of two active forms known as T3 and T4. 

b) is derived from tyrosine amino acids. 

c) stimulates basal metabolic rate. 

d) is produced by toxic goiters. 

e) All of the above statements are CORRECT. 

5. Glucocorticoid deficiency 

a) can lead to reduced blood sugar levels between meals. 

b) can affect lipid breakdown. 

c) reduces protein degradation. 

d) can affect our ability to take stress. 

e) All of the above statements are CORRECT. 

6. Each of one’s arms has a resistance of 30 PRU. The combined resistance of one’s both 

arms is thus: 

a) 10 PRU. 

b) 15 PRU. 

c) 30 PRU. 

d) 45 PRU. 

e) 60 PRU. 

7. A drug that blocks the flow of ions through most of the calcium channels (a “calcium- 

channel blocker”) in the heart will 

a) abbreviate the duration of the action potential in ventricular muscle. 

b) increase the frequency of beating of the sinoatrial node. 

c) constrict the arterioles in the heart. 

d) increase the conduction velocity in the AV node. 

e) increase the conduction velocity in the bundle of His. 

8. A premature atrial contraction occurs when there is an ectopic focus somewhere in one of 

the atria that fires off before the next regular firing of the SA node. What would one 

most likely see on the ECG during a premature atrial contraction? 

a) A P-wave followed by a QRS-complex and then by a T-wave. 

b) An inverted P-wave, not followed by a QRS-complex and a T-wave. 

c) A QRS-complex followed by a T-wave and then a P-wave. 

d) No P-wave, no QRS complex, no T-wave. 

e) None of the above statements is CORRECT. 

9. A large dose of an α-adrenergic receptor antagonist is administered to a patient, so that all 

the α-adrenergic receptors are blocked. Then epinephrine is administered. Which of the 

following effects would you anticipate to see as a direct result of administering these two 

drugs (i.e., neglect any reflex compensatory responses that might occur)? 

a) A rise in heart rate. 

b) A fall in stroke volume. 

c) A fall in the contractility of ventricular muscle. 

d) Constriction of arterioles due to β-adrenergic stimulation. 

e) Constriction of veins due to β-adrenergic stimulation. 

10. Which of the following is not true of hypertension? 

a) Hypertension refers to a chronic state of elevated systemic arterial blood pressure. 

b) One must have both a systolic pressure of greater than 140 mm Hg and a diastolic pressure of greater than 90 mm Hg to be diagnosed with hypertension. 

c) Hypertension can cause ventricular hypertrophy. 

d) Hypertension may be caused by kidney disease. 

e) Hypertension can sometimes be treated with diuretic drugs. 

11. Which of the following does not contribute to the increased stroke volume seen during 

exercise? 

a) Increased contractility of cardiac muscle. 

b) Increased venous return. 

c) Increased heart rate. 

d) Increased end-diastolic volume. 

e) Increased sympathetic outflow to the ventricular muscle. 

12. The helium dilution technique is used to measure 

a) the inspiratory reserve volume. 

b) the functional residual capacity. 

c) the pulmonary blood flow. 

d) the oxygen consumption. 

e) the elastic properties of the lungs. 

13. In a healthy individual, during resting inspiration, 

a) the sternocleidomastoid muscles elevate the upper ribs. 

b) lung volume increases from the level of the residual volume. 

c) intrapleural pressure becomes more negative (subatmospheric). 

d) all inhaled air reaches the alveoli. 

e) air in the conducting zone contains a high CO2 concentration. 

14. Low PCO2 in the alveoli is suggestive of 

a) hypoventilation. 

b) hyperventilation. 

c) an increase in the body metabolic rate. 

d) an increased anatomical dead space. 

e) None of the above statements is CORRECT. 

15. A patient with a restrictive lung disease, 

a) has a high peak expiratory flow. 

b) may easily inhale large volumes or air. 

c) has low lung compliance. 

d) has an increased functional residual capacity. 

e) has an increased airway resistance. 

16. The pulmonary stretch receptors (the vagal pulmonary slowly adapting stretch 

receptors) are further stimulated by 

a) lung deflation. 

b) increased pressure in the alveolar interstitium. 

c) cigarette smoke in the conducting zone. 

d) increase in lung volume. 

e) holding a breath at the functional residual capacity. 

17. At functional residual capacity, 

a) the alveolar pressure is above the atmospheric pressure. 

b) the recoil pressure of the chest is above the atmospheric pressure. 

c) the recoil pressure of the lungs is balanced by the recoil pressure of the chest. 

d) the lung volume is above 50% of the total lung capacity. 

e) the abdominal muscles are contracted. 

18. The transit time of a red blood cell in the pulmonary capillaries 

a) is too short for equilibration of O2 and CO2 with alveolar gas during moderate exercise in a normal subject. 

b) is long enough for equilibration of O2 and CO2 with alveolar gas during heavy exercise in a patient with a severe pulmonary edema. 

c) is 10 times longer than the time needed for equilibration of O2 and CO2 with alveolar gas. 

d) is reduced during exercise. 

e) is directly proportional to the rate of pulmonary blood flow. 
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45. An abnormal heart sound, a “systolic murmur”, is heard during the time between which normal first and second heart sounds are heard. Based on what you know about the normal cardiac cycle, this might indicate that, during the time that the abnormal heart sound is heard: 

a) the tricuspid valve is insufficient (i.e., leaky). 

b) the pulmonary valve is stenosed. 

c) the mitral valve might be everting or prolapsing (i.e., bulging) back into the atrium. 

d) the papillary muscles might not be contracting properly. 

46. In which of the following situations would Starling’s Law of the Heart make a contribution to the response of the cardiovascular system? 

a) A patient is given a blood transfusion. 

b) A patient has a large pleural effusion (the chest cavity fills with several liters of fluid). 

c) A patient has bacterial septicemia, resulting in tremendous dilation of the veins. 

d) A patient has an extensive third-degree burn, so that significant amounts of fluid leave the skin and evaporate from the body surface. 

47. Inhibition of the sympathetic nervous system will lead to a decrease in the 

a) binding of acetylcholine to muscarinic receptors on ventricular muscle. 

b) release of norepinephrine from the adrenal glands. 

c) binding of acetylcholine to muscarinic receptors in the sympathetic ganglia. 

d) binding of norepinephrine to β-adrenergic receptors on sinus node cells. 

48. An otherwise apparently healthy 60-year old woman develops an atherosclerotic stenosis of both of her renal arteries secondary to her 40-year-old smoking habit. Her blood pressure is 180/110 mm Hg. A reasonable conclusion might be that at the time she started to become hypertensive: 

a) plasma renin levels were increased. 

b) plasma angiotensinogen levels were increased. 

c) plasma angiotensin I levels were increased. 

d) plasma angiotensin II levels were increased. 

49. In heart failure, the body retains water. This would help the patient by: 

a) increasing the venous pressure. 

b) increasing the end diastolic volume. 

c) increasing the blood pressure. 

d) decreasing the venous return. 

50. A drug can speed up the heart rate by having the following effect on sinus node cells: 

a) Slowing the rate of spontaneous diastolic depolarization. 

b) Depolarizing the threshold voltage at which the ICa,L channels will activate. 

c) Reducing the number of If channels that open. 

d) Depolarizing the threshold voltage at which the INa channels will activate. 

31. Regarding the renin-antiotensin system, which of the following statements is TRUE? 

a) Angiotensin converting enzyme converts renin to antiotensin I. 

b) Renin secretion will increase when parasympathetic nerve is stimulated in the kidney. 

c) Renin is secreted by macula densa cells. 

d) Angiotensin I is produced by the liver. 

e) None of the above statements is TRUE. 

35. Parathyroid hormone 

a) is a peptide hormone. 

b) is released in response to a rise in circulating calcium concentrations. 

c) induces the production of the active form of vitamin D3. 

d) is not essential because its activity is similar to that of calcitonin. 

36. Estrogen 

a) has no physiological role in males. 

b) is produced by the developing follicle. 

c) enhances recovery of calcium from bones under normal physiological conditions. 

d) regulates synthesis and secretion of gonadotropins. 

37. PXR 

a) is a key regulator of lipid metabolism. 

b) is a target of diabetes therapy. 

c) signaling through PXR enhances adipogenesis. 

d) is a so-called “orphan” nuclear receptor. 

38. Rickets 

a) is a disease only of adults. 

b) is characterized by deformed, weakened bones. 

c) can be reversed by parathyroid hormone. 

d) can be caused by inadequate exposure to sunlight. 

39. The LH surge: 

a) is induced by ovulation. 

b) is preceded by an increase in circulating estrogen levels. 

c) is followed by a drop in circulating progesterone concentrations. 

d) occurs on or about day 14 of the menstrual cycle. 

40. When a vessel dilates, with the perfusion pressure kept constant: 

a) the cross sectional area increases. 

b) the flow increases. 

c) the resistance falls. 

d) the mean velocity of the flow increases. 

41. Which of the following is/are TRUE? (NONE are correct. Correct response is 5) 

a) The mitral valve closes at the same time as the aortic valve. 

b) The chordae tendinae are made of muscular tissue. 

c) The atrioventricular valves are made of muscular tissue. 

d) The papillary muscles are located in the atria. 

42. An individual has an increase in stroke volume at an unchanged end diastolic volume. 

This increase in stroke volume might be due to: 

a) activation of the parasympathetic nervous system. 

b) the operation of Starling’s Law of the Heart. 

c) greater stretch of the ventricular muscle. 

d) an increase in contractility. 

43. The Trendelenburg position is used in certain surgical operations. The patient lies flat 

on the operating room table, which is then tilted so that the patient is in a head-down 

position (i.e., the feet are higher up than the head). Following the head-down tilt, given 

that the baroreceptor reflex has been activated, what changes would one expect to see? 

a) Increased venoconstriction. 

b) An increased heart rate. 

c) Increased contractility of ventricular muscle. 

d) Dilation of arterioles in the skin, the skeletal muscle, and the kidneys. 

TYPE B: For each of the incomplete statements below, ONE or MORE of the completions given may be correct. Decide which completion(s) is/are correct and darken the appropriate circle as follows: 1. if only a, b and c are correct 2. if only a and c are correct 3. if only b and d are correct 4. if only d is correct 5. if all or none are correct 

44. Let us assume that an 8-year old child and a fully grown adult, when lying down, have 

the same arterial blood pressure. When standing erect, you would expect in the big toe 

of the adult, in comparison with the big toe of the child: 

a) a greater pressure in the arteries. 

b) a similar perfusion pressure. 

c) a greater pressure in the veins. 

d) a smaller blood flow (measured in ml/min/100 gm of tissue). 

45. Which of the following is TRUE about the control of blood flow to various organs? 

a) Increase in pO2 in the lungs will lead to arteriolar constriction. 

b) Increase in pCO2 in the heart muscle will lead to arteriolar dilation. 

c) Increase in pO2 in the brain will lead to relaxation of the smooth muscle of the arterioles in the brain. 

d) Increase in arterial blood pressure will lead to constriction of the arterioles in the kidneys. 

46. During mild exercise, 

a) tidal volume is equal to the volume of the vital capacity. 

b) O2 content in the arterial blood increases significantly. 

c) O2 content in the mixed venous blood increases. 

d) CO2 content in the venous blood increases. 

47. The function(s) of surfactant is/are 

a) to decrease the distance for gas diffusion in the alveoli. 

b) to decrease surface tension to a greater extent in the smaller alveoli than in the larger alveoli. 

c) to decrease alveolar surface area. 

d) to increase lung compliance. 

TYPE B: For each of the incomplete statements below, ONE or MORE of the completions given may be correct. Decide which completion(s) is/are correct and darken the appropriate circle as follows: 1. if only a, b and c are correct 2. if only a and c are correct 3. if only b and d are correct 4. if only d is correct 5. if all or none are correct 

48. Blood CO2 
a) content is directly proportional to the blood pH. 

b) content is affected by the level of hemoglobin saturation with O2. 

c) content shows a sigmoidal relationship with PCO2. 
d) is transported mostly in the form of bicarbonate ions (HCO3-). 

49. Minute ventilation increases significantly when 

a) PO2 in the arterial blood drops to 80 mmHg. 

b) the H+ levels in the arterial blood increase. 

c) pulmonary stretch receptors (vagal slowly adapting stretch receptors) are stimulated. 

d) a subject exercises. 

50. The pressure-volume curve of the whole respiratory system 

a) shows that the rib cage and the lungs are at equilibrium at 65% of vital capacity. 

b) is obtained from the ratio between lung volume and the difference in pressure between the alveoli and the esophagus. 

c) shows that the compliance of the system is the lowest at resting (normal) tidal volume. 

d) shows that the compliance of the system decreases at high lung volumes. 

2005 FINAL
1. Which of the following is true about gas exchange during exercise? 

 

a)     The arterial blood oxygen content increases proportionately to the exercise intensity.

b)    The mixed venous blood oxygen content remains unchanged from rest.

c)     The mixed venous content decreases proportionately to the exercise intensity.
d)    The arterial oxygen content decreases by maximum of 20% from rest to maximal exercise.

e)     The arterio-venous oxygen difference remains unchanged from rest to maximal exercise.

 

2. Tetanus does not occur in heart muscle because of 

 

a)     a prolonged refractory period.
b)    the presence of gap junctions.

c)     the arrangement of actin and myosin fibers.

d)    the isovolumetric relaxation.

e)     the sarcoplasmic reticulum.

 

3. Which of the following statements is correct? 

 

a)     Vasopressin in synthesized in the pituitary gland.

b)    Vasopressin secretion is stimulated by low plasma osmolarity.

c)     If a person sweats a lot without drinking water or other hypotonic fluid, vasopressin secretion is stimulated.
d)    Increased plasma volume stimulates vasopressin secretion.

e)     Vasopressin is a steroid hormone.

 

4. If a person has congestive heart failure, which of the following is NOT true? 

 

a)     Increased extracellular fluid volume is often observed.

b)    Plasma concentration of renin is usually low.
c)     Diuretics are often used to treat a person with congestive heart failure.

d)    Total body sodium is usually increased.

e)     None of the above statements is true

28. ACTH 

 

a)     is produced by the hypothalamus.

b)    blocks release of glucocorticoids into the circulation.

c)     blocks release of mineralocorticoids into the circulation.

d)    is a steroid hormone.

e)     None of the above statements is correct.
 
29. Atrial natriuretic peptides 

 

a)     mimic the effects of aldosterone.

b)    decrease the concentration of sodium in the urine.

c)     were discovered in the heart but are also produced by some other tissues.
d)    are produced as a response to a decrease in blood pressure.

e)     in the kidneys, decrease sodium excretion.

 

30. Thyroid hormone 

 

a)     is composed of two active forms known as T3 and T4.
b)    is derived from threonine amino acids.

c)     depresses basal metabolic rate.

d)    is also known as thyroid stimulating hormone.

e)     is so named because its receptors are expressed only in the thyroid gland.

 

31. A reliable pregnancy test is based on detection of 

 

a)     increased production of human growth hormone due to pregnancy.

b)    decreased levels of circulating progesterone.

c)     presence of human chorionic gonadotropin.
d)    increased production of lutenizing hormone.

e)     production of testosterone by the embryo.

 

32. Oxytocin 

 

a)     is produced in females only.

b)    is related in structure to human chorionic gonadotropin.

c)     is a steroid hormone.

d)    induces milk ejection from the lactating mammary gland.
e)     binds to a specific receptor located in the nucleus.

 

33. During hypoventilation, 

 

a)     the alveolar ventilation-perfusion ratio increases.

b)    the body metabolism decreases.

c)     the arterial blood PO2 decreases.
d)    the arterial blood PCO2 decreases.

e)     the pulmonary blood flow decreases.

 

34. A unilateral pneumothorax causes

 

a)     an increase in the residual volume.

b)    a collapse of the chest inward.

c)     a decrease in the intrapleural pressure. 
d)    a decrease in the recoil pressure of the lung.
e)     stimulation of the vagal pulmonary slowly adapting receptors.

 

**both (c) and (d) were accepted as a correct response for the above question**
 

35. Low PCO2 in the arterial blood may result from 

 

a)     hypoventilation.

b)    hyperventilation.
c)     an increase in the physiological dead space.

d)    rapid and shallow breathing pattern.

e)     lower than normal PO2 in the mixed venous blood.

 

36. Which of the following statements is TRUE?

 

a)     In healthy individuals, the functional residual capacity represents over 50% of the total lung capacity.

b)    The Hering-Breuer reflex is as strong in adults as it is in newborn infants.

c)     Pulmonary vagal rapidly adapting receptors fire continuously during inspiration and expiration. 

d)    The recoil pressure of the total respiratory system is called the transpulmonary pressure.

e)     Vagal pulmonary C-fibers are stimulated by an increased volume of the alveolar interstitial fluid.
 
37. Lung compliance, measured under static conditions,

 

a)     is calculated from the relationship between lung volume and intrapleural pressure.

b)    is the highest at lung volumes close to the functional residual capacity.
c)     depends on airway resistance.

d)    increases in patients with pulmonary edema or lung fibrosis.

e)     is greater in a prematurely born baby than in an adult. 

 

38. Acute carbon monoxide poisoning 

 

a)     increases hemoglobin content.

b)    increases minute ventilation.

c)     decreases O2 affinity for hemoglobin.

d)    decreases O2 content in blood.
e)     decreases PO2 in arterial blood. 

 

TYPE B:  For each of the incomplete statements below, ONE or MORE of the completions given may be correct.  Decide which completion(s) is/are correct and darken the appropriate circle as follows:

 

1.                 if only a, b and c are correct

2.                 if only a and c are correct

3.                 if only b and d are correct

4.                 if only d is correct

5.                 if all or none are correct

 

39. Which of the following statements are TRUE regarding maximal aerobic power? 

 

a)     A young endurance-trained healthy male subjects can exhibit a maximal oxygen uptake as high as 5 L O2 * min-1.
b)    It is well correlated with body height.

c)     In young healthy individuals, it may reach values as high as 20 times the resting metabolic rate. 
d)    In young healthy individuals, it may reach values which are at most 5 times the resting metabolic rate.

 

40. Which of the following statements is/are CORRECT? 

 

a)     Minute ventilation and heart rate increase in the anticipation of exercise.
b)  Maximal O2 consumption depends on the age of the individuals.
c)     Peripheral O2 extraction can increase 3 times from rest to maximal dynamic exercise.
d)    Peripheral O2 extraction increases proportionately to the relative exercise intensity.
 

41. The cardiovascular system provides transport of 

 

a)     nutrients.
b)    heat from the central tissues to the body surface.
c)     oxygen from the lungs to the body tissues. 
d)    carbon dioxide from the lungs to the body tissues.

 

42. The resistance to flow through a blood vessel is 

 

a)     directly proportional to the compliance of the blood vessel.

b)    inversely proportional to the diameter of the blood vessel.
c)     inversely proportional to the velocity of blood flow.

d)    directly proportional to the hematocrit.
 MAP=TPR*CO  

Vpression =R*I(flow)

43. The velocity of blood flow is slow in the capillaries because 

 

a)     their resistance is high.

b)    the hydrostatic pressure is low.

c)     some of the capillaries are not open.

d)    the cross-sectional area of the capillaries as a whole is large.
 

44. During ventricular systole, 

 

a)     the atrio-ventricular valves are closed.
b)    pulmonary and aortic valves are closed.
c)     the ventricles are depolarized.
d)    blood flows from the atria to the ventricles.

 

45. If the resting membrane potential of the pacemaker cells in the sinus node depolarizes 

      more quickly, 

 

a)     the action potential amplitude will decrease.

b)    the force of the ventricular contraction increases.

c)     the heart rate will decrease.

d)    the heart rate will increase.
 

46. Cardiac output is directly related to 

 

a)     the heart rate.
b)    the stroke volume.
c)     the contractility of the myocardium.
d)    the total peripheral resistance.

 

47. Arteriolar constriction influences 

 

a)     the blood flow to individual tissues.
b)    the systolic arterial pressure.

c)     the mean arterial pressure.
d)    the diastolic arterial pressure.

 

48. If venous compliance decreases then 

 

a)     the circulating blood volume increases.
b)    the venous pressure increases.

c)     the venous return increases.
d)    the capillary pressure increases.

 

50. Aldosterone 

 

a)     is a steroid hormone.
b)    is synthesized in the kidneys.

c)     stimulates sodium reabsorption in the distal convoluted tubule and cortical collecting duct.
d)    stimulates angiotensin II generation.

53. Which of the following statements is/are correct? 

 

a)     High plasma concentration of Na+ usually indicates increased total body Na+.

b)    Low plasma concentration of Na+ is a strong stimulus for renin secretion.

c)     Low plasma concentration of Na+ directly stimulates aldosterone secretion.

d)    High plasma concentration of Na+ usually stimulates vasopressin secretion.
 

 

62. The LH surge 

 

a)     precedes the luteal phase of the menstrual cycle.
b)    follows an increase in circulating estrogen levels.
c)     is accompanied by a small increase in FH release.
d)    stimulates ovulation.
 

63. Neurohormones are distinct from other hormones because: 

 

a)     they bind only to specific receptors located on the surface of neurons.

b)    they function in the brain, but not in other tissues.

c)     functions only in the sympathetic preganglionic neurons.   

d)    they are not peptide hormones.

 

64. Parathyroid hormone 

 

a)     was so-named because it looks like thyroid hormone.

b)    represses the production of the active form of vitamin D3.
c)     represses the production of the precursor of vitamin D3 in skin.

d)    is released in response to a drop in circulating calcium.
 

65. Addison’s disease is characterized by 

 

a)     decreased production of glucocorticoids.
b)    increased urinary sodium concentrations.
c)     lost or reduced function of the adrenal cortex.
d)    increased expression of ACTH.
 
66. Rickets 

 

a)     is a disease of bone development.
b)    may be caused by a dietary insufficiency of Vitamin D.
c)     may be caused by inadequate exposure to sunlight.
d)    may be reversed by vitamin C.

 

67. Glucocorticoids 

 

a)     are steroid hormones.
b)    mimic the action of glucagon on glucose levels in the blood.
c)     stimulate gluconeogenesis.
d)    are produced at constant levels throughout the day.

 

68. In healthy individuals, 

 

a)     the anatomic dead space is greater than the physiological dead space.

b)    contraction of the diaphragm is sufficient to create inspiration.
c)     contraction of the abdominal muscles is necessary to create expiration.

d)    alveolar ventilation and blood flow are evenly distributed throughout the lungs.
 

69. In the tissue capillaries, 

 

a)     PCO2 is lower than in the pulmonary capillaries. 

b)    the amount of CO2 carried by blood is greater than in the pulmonary capillaries because the percent of hemoglobin saturated with O2 is lower.
c)     the affinity of O2 for hemoglobin is greater than in the pulmonary capillaries.

d)    the affinity of CO2 for hemoglobin is greater than in the pulmonary capillaries.
 

70. The total amount of O2 in mixed venous blood depends on 

 

a)     the amount of hemoglobin.
b)    the body metabolism.
c)     the alveolar ventilation.
d)    the concentration of 2,3-DPG in the red blood cells.
 2004 FINAL 

 1. Which of the following statements is CORRECT?

 

a)     The pulmonary artery carries oxygenated blood back to the left ventricle.

b)    The affinity of CO2 for hemoglobin is greater in the arterial than in the venous blood.

c)     The conducting zone includes the respiratory bronchioles.

d)    Cilia help remove foreign particles from the airways.
e)     The most important role of the respiratory zone is the elimination of toxic materials from the circulation.

 

2. Hyperventilation

 

a)     is always present during exercise.

b)    decreases CO2 content in the arterial blood.
c)     decreases O2 content in the arterial blood.

d)    leads to blood acidosis.

e)     leads to an increased difference between the O2 content in the arterial and mixed venous blood.

 

3. The amount of O2 diffusing from blood to the tissues per unit of time

 

a)     is assisted by the Haldane effect.

b)    is assisted by the Bohr effect.
c)     is independent of the tissue metabolic rate.

d)    is independent of body temperature.

e)     is independent of blood flow in the tissues capillaries.

 

4. Oxygen content in the mixed venous blood

 

a)     does not depend on its partial pressure.

b)    decreases when the body metabolism increases.
c)     increases when the blood 2-3 DPG levels increase.

d)    is independent of hemoglobin concentration.

e)     is the same as that in the arterial blood. 

5. Vagal pulmonary slowly adapting receptors

 

a)     are innervated by non-myelinated fibers.

b)    are stimulated by noxious gases present in the conducting zone.

c)     help to control depth and duration of inspiration.
d)    are located in the respiratory bronchioles.

e)     have irregular firing during inspiration and expiration.

 

6. The velocity of blood flow is greatest in

 

a)     the ascending aorta.
b)    the arterioles.

c)     the capillaries.

d)    the veins.

e)     the right atrium.

 

7. The “P” wave of the electrocardiogram represents

 

a)     depolarization of the atria.
b)    repolarization of the atria.

c)     depolarization of the ventricles.

d)    repolarization of the ventricules.

e)     potentials from the bundle of His.

9. Which of the following is the most accurate description of paracrine signaling?

 

a) A hormone released from tissue A binds to specific receptors on tissue B.

b) A hormone released from tissue A induces the secretion of another hormone from tissue B which functions in a negative feedback loop on tissue A.

c) A released hormonal substance binds to its specific receptor on the same cell.

d) A released hormonal substance binds to its specific receptor on an adjacent cell.
e) None of the above statements is correct.

 

10. Which of the following can be a cause of cretinism?

 

a)     Insufficient production of thyroid hormone.
b)    Hyperthyroidism during infancy.

c)     Production of too much parathyroid hormone because of a parathyroid tumor.

d)    Excessive iodine in the diet.

e)     None of the above statements is correct.

 

11. Acromegaly arises from

 

a)     insufficient growth hormone production during development.

b)    failure to release growth hormone releasing hormone from the hypothalamus.

c)     failure to synthesize growth hormone releasing hormone. 

d)    production of too much growth hormone during adulthood.
e)     None of the above statements is correct.

 

12. Aldosterone
 

a)     is a mineralocorticoid.

b)    is synthesized in the adrenal cortex.

c)     binds to a receptor that functions in the nucleus.

d)    increases the reabsorption of sodium from the kidneys.

e)     All of the above statements are correct.
13.  ACTH

 

a)     is produced by the hypothalamus.

b)    blocks release of glucocorticoids into the circulation.

c)     induces release of mineralocorticoids into the circulation.
d)    is a steroid hormone.

e)     All of the above statements are correct.

 

14. Atrial natriuretic peptides

 

a)     have opposite effects to aldosterone.

b)    increase the concentration of sodium in the urine.

c)     were discovered in the heart but are also produced by some other tissues.

d)    are produced as a response to an increase in blood pressure.

e)     All of the above statements are correct.
 

16. The corpus luteum
 

a)     is a temporary endocrine organ necessary for development of the follicle.

b)    degenerates prior to ovulation.

c)     is a source of steroid hormones.
d)    is found in the endometrium.

e)     All of the above statements are correct.

 

17. The LH surge

 

a)     is induced by a build-up in circulating estrogen concentrations.

b)    is accompanied by a release of FSH.

c)     refers to the release of LH by the pituitary.

d)    induces ovulation.

e)     All of the above statements are correct.
39. Functional residual capacity (FRC)

 

a)     is determined by the balance between the transpulmonary and the intrapleural pressures.
b)    includes residual volume and expiratory reserve volume.
c)     in healthy individuals, represents about 30% of the total lung capacity.
d)    is lower in patients with a decreased lung compliance than in healthy individuals.
 

40. Contractions of the diaphragm

 

a)     cause an increase in the transpulmonary pressure.
b)    are controlled by neuronal activity of inspiratory neurons located in the brainstem.
c)     elevate the lower ribs.
d)    are essential for sustaining adequate minute ventilation.
 

41. Flow between two points through a tube is proportional to

 

a)     the pressure difference between the two points.
b)    the hydrostatic pressure in the tube.

c)     the inverse of the resistance of the tube.
d)    the compliance of the tube.

 

42. If the     increases,

 

a)     the viscosity of the blood increases.
b)    the resistance to blood flow through the blood vessels increases.
c)     the amount of O2 delivered to the peripheral tissues each minute increases, if the cardiac output remains unchanged.
d)    the number of all types of blood cells per ml of blood increases.

43. Cardiac muscle differs from skeletal muscle because 

 

a)     of branching of cardiac muscle fibers.
b)    of the presence of intercalated discs in cardiac muscle.
c)     of the presence of gap junctions in cardiac muscle.
d)    it has none of the characteristics of striated muscle.

 

44. The electrical conducting system of the heart includes

 

a)     the sino-atrial node.
b)    the atrio-ventricular node.
c)     the bundle of His.
d)    the Purkinje fibers.
 

45. The rate of firing of the sino-atrial pacemaker cells can be decreased by

 

a)     decreasing the slope (rate of depolarization) of the pacemaker potential.
b)    hyperpolarization of the cell membrane. 
c)     increasing parasympathetic discharge to the sino-atrial node.
d)    increasing sympathetic discharge to the sino-atrial node.

47. Which of the following statements is/are CORRECT regarding maximal aerobic 

       power?

 

a)     Young healthy men can exhibit a VO2 max of 3.5 L O2/min.
b)    It is calculated on the basis of a measured fraction of inspired and expired O2.
c)     It can be directly measured using open–circuit spirometry.
d)    A young endurance runner exhibits a VO2 max which cannot be higher than 5 times his/her resting metabolic rate. 

 

48. Which of the following statements is/are CORRECT regarding the ventilatory response 

      to dynamic exercise in healthy individuals?

 

a)     Minute ventilation increases due to an increase in both breathing frequency and tidal volume
b)    Minute ventilation increases due to a decrease in the residual volume.

c)     Inspiratory reserve volume decreases with an increase in exercise intensity.
d)    Expiratory reserve volume increases with an increase in exercise intensity.

 

49. Hormones can have many different types of structures. Which of the following types of   

      molecules can be hormones?

 

a)     Glycoproteins.
b)    Polypeptides.
c)     Steroids.
d)    Amines.
 

50. Which of the following is/are tissues whose function is regulated by hormones produced   

       by the hypothalamus and/or pituitary?

 

a)     The thyroid gland.
b)    The adrenal glands.
c)     The testes.
d)    The breasts.
 

51. Thiazolidenediones
 

a)     are drugs that are effective in the treatment of obese people with diabetes.
b)    act to minimize the availability of fatty acids as a fuel source.
c)     can cause a weight gain.
d)    signal through liver X receptors (LXRs).

 

52. Parathyroid hormone

 

a)     is not produced by the parathyroids but acts upon them.

b)    is a critical factor for raising circulating levels of calcium.
c)     is a peptide hormone that signals through the nuclear parathyroid hormone receptor.

d)    has effects that are opposite to those of calcitonin.
 

53. The pituitary is the source of a wide variety of hormones. Which of the following tissues 

      produce(s) hormones that function in negative feedback loops to block hormone 

      secretion and/or synthesis by the pituitary?

 

a)     The adrenals.
b)    The testes.
c)     The thyroids.
d)    The parathyroids.

 

54. Vasopressin

 

a)     is secreted when the body needs to retain water.
b)    is produced by the hypothalamus.
c)     production is inhibited by atrial natriuretic peptides.
d)    is also known as antidiuretic hormone.
 

55. Which of the following is/are characteristics of Addison’s disease?

 

a)     Increased production of glucocorticoids and mineralocorticoids.

b)    Increased expression of ACTH.

c)     Loss of diurnal rhythm of release of ACTH and cortisol.

d)    Adrenal hyperplasia.

 

56. Glucocorticoids
 

a)     are produced by one of those zonas of the adrenals whose name you don’t have to know.
b)    can suppress function of the immune system.
c)     bind to a nuclear receptor and induce changes in gene transcription.
d)    act like insulin to lower circulating glucose concentrations (hence their name).

 

57. Estrogen

 

a)     is not essential for normal male physiology and development.

b)    is at its highest levels in the circulation just before the LH surge.
c)     acts to liberate calcium from bone and decrease bone density.

d)    is produced by the developing follicle.
 

70. If a person has a tumor that secretes aldosterone, which of the following will be seen?

 

a)     High blood pressure.
b)    High plasma concentration of HCO3-.
c)     Hypokalemia (low plasma potassium concentration).
d)    Low plasma concentration of CO2.

 

 

2006-2007 FINAL
1. Aldosterone 

a) is a mineralocorticoid. 

b) is synthesized in the cortex of the kidney. 

c) binds to a G-protein couple membrane receptor. 

d) is produced in excessive amounts in Addison’s disease. 

e) inhibits sodium reabsorption in the cortical collecting ducts in the kidney. 

2. Oxytocin 

a) is produced in males and females. 

b) is related in structure to antidiuretic hormone. 

c) induces milk ejection from the lactating mammary gland. 

d) is produced by the posterior pituitary. 

e) All of the above statements are CORRECT. 

3. ACTH 

a) stimulates release of glucocorticoids into the circulation. 

b) blocks release of mineralocorticoids into the circulation. 

c) is produced by the hypothalamus. 

d) exerts a positive feedback on the hypothalamus. 

e) is a steroid hormone. 

4. Thyroid hormone 

a) is composed of two active forms known as T3 and T4. 

b) is derived from tyrosine amino acids. 

c) stimulates basal metabolic rate. 

d) is produced by toxic goiters. 

e) All of the above statements are CORRECT. 

5. Glucocorticoid deficiency 

a) can lead to reduced blood sugar levels between meals. 

b) can affect lipid breakdown. 

c) reduces protein degradation. 

d) can affect our ability to take stress. 

e) All of the above statements are CORRECT. 

6. Each of one’s arms has a resistance of 30 PRU. The combined resistance of one’s both 

arms is thus: 

a) 10 PRU. 

b) 15 PRU. 

c) 30 PRU. 

d) 45 PRU. 

e) 60 PRU. 

7. A drug that blocks the flow of ions through most of the calcium channels (a “calcium- 

channel blocker”) in the heart will 

a) abbreviate the duration of the action potential in ventricular muscle. 

b) increase the frequency of beating of the sinoatrial node. 

c) constrict the arterioles in the heart. 

d) increase the conduction velocity in the AV node. 

e) increase the conduction velocity in the bundle of His. 

8. A premature atrial contraction occurs when there is an ectopic focus somewhere in one of 

the atria that fires off before the next regular firing of the SA node. What would one 

most likely see on the ECG during a premature atrial contraction? 

a) A P-wave followed by a QRS-complex and then by a T-wave. 

b) An inverted P-wave, not followed by a QRS-complex and a T-wave. 

c) A QRS-complex followed by a T-wave and then a P-wave. 

d) No P-wave, no QRS complex, no T-wave. 

e) None of the above statements is CORRECT. 

9. A large dose of an α-adrenergic receptor antagonist is administered to a patient, so that all 

the α-adrenergic receptors are blocked. Then epinephrine is administered. Which of the 

following effects would you anticipate to see as a direct result of administering these two 

drugs (i.e., neglect any reflex compensatory responses that might occur)? 

a) A rise in heart rate. 

b) A fall in stroke volume. 

c) A fall in the contractility of ventricular muscle. 

d) Constriction of arterioles due to β-adrenergic stimulation. 

e) Constriction of veins due to β-adrenergic stimulation. 

10. Which of the following is not true of hypertension? 

a) Hypertension refers to a chronic state of elevated systemic arterial blood pressure. 

b) One must have both a systolic pressure of greater than 140 mm Hg and a diastolic pressure of greater than 90 mm Hg to be diagnosed with hypertension. 

c) Hypertension can cause ventricular hypertrophy. 

d) Hypertension may be caused by kidney disease. 

e) Hypertension can sometimes be treated with diuretic drugs. 

11. Which of the following does not contribute to the increased stroke volume seen during 

exercise? 

a) Increased contractility of cardiac muscle. 

b) Increased venous return. 

c) Increased heart rate. 

d) Increased end-diastolic volume. 

e) Increased sympathetic outflow to the ventricular muscle. 

12. The helium dilution technique is used to measure 

a) the inspiratory reserve volume. 

b) the functional residual capacity. 

c) the pulmonary blood flow. 

d) the oxygen consumption. 

e) the elastic properties of the lungs. 

13. In a healthy individual, during resting inspiration, 

a) the sternocleidomastoid muscles elevate the upper ribs. 

b) lung volume increases from the level of the residual volume. 

c) intrapleural pressure becomes more negative (subatmospheric). 

d) all inhaled air reaches the alveoli. 

e) air in the conducting zone contains a high CO2 concentration. 

14. Low PCO2 in the alveoli is suggestive of 

a) hypoventilation. 

b) hyperventilation. 

c) an increase in the body metabolic rate. 

d) an increased anatomical dead space. 

e) None of the above statements is CORRECT. 

15. A patient with a restrictive lung disease, 

a) has a high peak expiratory flow. 

b) may easily inhale large volumes or air. 

c) has low lung compliance. 

d) has an increased functional residual capacity. 

e) has an increased airway resistance. 

16. The pulmonary stretch receptors (the vagal pulmonary slowly adapting stretch 

receptors) are further stimulated by 

a) lung deflation. 

b) increased pressure in the alveolar interstitium. 

c) cigarette smoke in the conducting zone. 

d) increase in lung volume. 

e) holding a breath at the functional residual capacity. 

17. At functional residual capacity, 

a) the alveolar pressure is above the atmospheric pressure. 

b) the recoil pressure of the chest is above the atmospheric pressure. 

c) the recoil pressure of the lungs is balanced by the recoil pressure of the chest. 

d) the lung volume is above 50% of the total lung capacity. 

e) the abdominal muscles are contracted. 

18. The transit time of a red blood cell in the pulmonary capillaries 

a) is too short for equilibration of O2 and CO2 with alveolar gas during moderate exercise in a normal subject. 

b) is long enough for equilibration of O2 and CO2 with alveolar gas during heavy exercise in a patient with a severe pulmonary edema. 

c) is 10 times longer than the time needed for equilibration of O2 and CO2 with alveolar gas. 

d) is reduced during exercise. 

e) is directly proportional to the rate of pulmonary blood flow. 

35. Parathyroid hormone 

a) is a peptide hormone. 

b) is released in response to a rise in circulating calcium concentrations. 

c) induces the production of the active form of vitamin D3. 

d) is not essential because its activity is similar to that of calcitonin. 

36. Estrogen 

a) has no physiological role in males. 

b) is produced by the developing follicle. 

c) enhances recovery of calcium from bones under normal physiological conditions. 

d) regulates synthesis and secretion of gonadotropins. 

37. PXR 

a) is a key regulator of lipid metabolism. 

b) is a target of diabetes therapy. 

c) signaling through PXR enhances adipogenesis. 

d) is a so-called “orphan” nuclear receptor. 

38. Rickets 

a) is a disease only of adults. 

b) is characterized by deformed, weakened bones. 

c) can be reversed by parathyroid hormone. 

d) can be caused by inadequate exposure to sunlight. 

39. The LH surge: 

a) is induced by ovulation. 

b) is preceded by an increase in circulating estrogen levels. 

c) is followed by a drop in circulating progesterone concentrations. 

d) occurs on or about day 14 of the menstrual cycle. 

TYPE B: For each of the incomplete statements below, ONE or MORE of the completions given may be correct. Decide which completion(s) is/are correct and darken the appropriate circle as follows: 1. if only a, b and c are correct 2. if only a and c are correct 3. if only b and d are correct 4. if only d is correct 5. if all or none are correct 

40. When a vessel dilates, with the perfusion pressure kept constant: 

a) the cross sectional area increases. 

b) the flow increases. 

c) the resistance falls. 

d) the mean velocity of the flow increases. 

41. Which of the following is/are TRUE? (NONE are correct. Correct response is 5) 

a) The mitral valve closes at the same time as the aortic valve. 

b) The chordae tendinae are made of muscular tissue. 

c) The atrioventricular valves are made of muscular tissue. 

d) The papillary muscles are located in the atria. 

42. An individual has an increase in stroke volume at an unchanged end diastolic volume. 

This increase in stroke volume might be due to: 

a) activation of the parasympathetic nervous system. 

b) the operation of Starling’s Law of the Heart. 

c) greater stretch of the ventricular muscle. 

d) an increase in contractility. 

43. The Trendelenburg position is used in certain surgical operations. The patient lies flat 

on the operating room table, which is then tilted so that the patient is in a head-down 

position (i.e., the feet are higher up than the head). Following the head-down tilt, given 

that the baroreceptor reflex has been activated, what changes would one expect to see? 

a) Increased venoconstriction. 

b) An increased heart rate. 

c) Increased contractility of ventricular muscle. 

d) Dilation of arterioles in the skin, the skeletal muscle, and the kidneys. 

TYPE B: For each of the incomplete statements below, ONE or MORE of the completions given may be correct. Decide which completion(s) is/are correct and darken the appropriate circle as follows: 1. if only a, b and c are correct 2. if only a and c are correct 3. if only b and d are correct 4. if only d is correct 5. if all or none are correct 

44. Let us assume that an 8-year old child and a fully grown adult, when lying down, have 

the same arterial blood pressure. When standing erect, you would expect in the big toe 

of the adult, in comparison with the big toe of the child: 

a) a greater pressure in the arteries. 

b) a similar perfusion pressure. 

c) a greater pressure in the veins. 

d) a smaller blood flow (measured in ml/min/100 gm of tissue). 

45. Which of the following is TRUE about the control of blood flow to various organs? 

a) Increase in pO2 in the lungs will lead to arteriolar constriction. 

b) Increase in pCO2 in the heart muscle will lead to arteriolar dilation. 

c) Increase in pO2 in the brain will lead to relaxation of the smooth muscle of the arterioles in the brain. 

d) Increase in arterial blood pressure will lead to constriction of the arterioles in the kidneys. 

46. During mild exercise, 

a) tidal volume is equal to the volume of the vital capacity. 

b) O2 content in the arterial blood increases significantly. 

c) O2 content in the mixed venous blood increases. 

d) CO2 content in the venous blood increases. 

47. The function(s) of surfactant is/are 

a) to decrease the distance for gas diffusion in the alveoli. 

b) to decrease surface tension to a greater extent in the smaller alveoli than in the larger alveoli. 

c) to decrease alveolar surface area. 

d) to increase lung compliance. 

TYPE B: For each of the incomplete statements below, ONE or MORE of the completions given may be correct. Decide which completion(s) is/are correct and darken the appropriate circle as follows: 1. if only a, b and c are correct 2. if only a and c are correct 3. if only b and d are correct 4. if only d is correct 5. if all or none are correct 

48. Blood CO2 
a) content is directly proportional to the blood pH. 

b) content is affected by the level of hemoglobin saturation with O2. 

c) content shows a sigmoidal relationship with PCO2. 
d) is transported mostly in the form of bicarbonate ions (HCO3-). 

49. Minute ventilation increases significantly when 

a) PO2 in the arterial blood drops to 80 mmHg. 

b) the H+ levels in the arterial blood increase. 

c) pulmonary stretch receptors (vagal slowly adapting stretch receptors) are stimulated. 

d) a subject exercises. 

50. The pressure-volume curve of the whole respiratory system 

a) shows that the rib cage and the lungs are at equilibrium at 65% of vital capacity. 

b) is obtained from the ratio between lung volume and the difference in pressure between the alveoli and the esophagus. 

c) shows that the compliance of the system is the lowest at resting (normal) tidal volume. 

d) shows that the compliance of the system decreases at high lung volumes. 

