PHYSIOLOGY EXAM 3 2007
1. Regulation of which one of the following is the primary means for regulation of blood pressure ?

A. Length of the systemic blood vessels

B. Blood viscosity

C. Blood velocity

D. Radii of the systemic arterioles

2. Which of the following will increase, as the crossectional area of the aortic valve decreases. Assume no significant change in either heart rate or cardiac output ?

A. Peak systolic left ventricular pressure

B. Peak velocity of blood flow across the aortic valve

C. Pressure gradient (ΔP) across the aortic valve

D. All of the above

3. Which one of the following is the cause of hypertension in most patients ?

A. Tachycardia

B. Decreased radii of the systemic arterioles

C. Increased blood viscosity

D. Decreased radii of the systemic capillaries

4. Which one of the following is correct about an arterial bruit (murmur) ?

A. A bruit is normally present in large arteries

B. A bruit occurs whenever the mean arterial pressure is greatly above normal

C. A bruit occurs when blood flow in an artery become turbulent

D. A bruit is more likely to be heard when the cardiac output is below normal

5. Which one of the following is the mechanism by which murmurs are produced in patients with anemia ? (This question is based on material presented during the hemodynamics tutorial)

A. An increase in the density of the blood

B. A decrease in the blood viscosity

C. A decrease in the blood velocity

D. An increase in the diameter of the capillaries

6. To which one of the following proteins does Ca++ bind in order to initiate the crossbridge cycle ?

A. The L type calcium channel

B. Troponin

C. Tropomyosin

D. Myosin

7. If the heart rate is 100 beats / minute, the ejection fraction is 0.5 and the end-diastolic volume is 120 ml;

A. The stroke volume is 50 ml / beat

B. The cardiac output is 6000 ml / minute (6 Liters/minute)

C. The end-systolic volume is 50 ml

D. The end-diastolic pressure is 5 mm Hg

8. Which one of the following is true about wall stress ?

A. Wall stress decreases during ejection

B. Ventricular hypertrophy in response to hypertension helps to reduce wall stress toward normal values by increasing wall thickness

C. Wall stress determines the force that the sarcomeres will need to develop in order to shorten

D. All of the above

9. During atrial fibrillation:

A. The frequency of ventricular contraction is greater than that of the atria

B. The ventricles are beating at a frequency of approximately 400 times per minute

C. Atrial contraction is synchronized with ventricular contraction to optimize ventricular filling

D. Blood clots may form within the atrial chambers

10. The entry of which ion into the SA nodal cells, via the “funny channels”, causes phase 4 of the SA node action potential ?

A. Na+

B. Ca++

C. K+

D. Cl-

11. Which one of the following represents depolarization of the SA node ?

A. P wave

B. QRS complex

C. T wave

D. None of the above

12. The ST segment of the electrocardiogram:

A. Is normally above the ECG baseline

B. Is normally below the ECG baseline

C. Occurs while the ventricles are fully depolarized

D. Occurs between the P wave and the QRS complex
13. An increase in preload in a normal individual increases the stroke volume because:

A. Contractility is increased

B. Afterload is decreased

C. Diastolic sarcomere length is increased

D. Heart rate is decreased
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14. In the above PV loop the control loop is created using the solid lines and the experimental loop with the dashed lines. Which one of the following is the most likely reason why afterload, the upper boundary of the loop, is elevated ?

A. An increase in stroke volume

B. An increase in preload

C. An increase in contractility

D. An increase in total peripheral resistance
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15. If the areas of loops A and B are equal to each other:

A. The wall stress of the ventricle represented by loop B will be greater than the wall stress of the ventricle represented by loop A.

B. The two hearts will have equal stroke work

C. The coronary blood flow of heart B will be greater than the coronary blood flow of heart A

D. All of the above

16. As the diastolic compliance of the left ventricle decreases:

A. The left ventricular end-diastolic volume will decrease

B. The left ventricular end-diastolic pressure will decrease

C. The stroke volume will increase

D. Systemic arterial blood pressure will increase

17. If aortic compliance decreases with no change in either heart rate or stroke volume:

A. The systolic pressure will decrease

B. The diastolic pressure will decrease

C. The pulse pressure will decrease

D. The mean arterial blood pressure will increase

18. As you move distally from the aortic valve:

A. The total crossectional area of the vessels decreases

B. Mean blood pressure decreases

C. The number of vessels in parallel with each other decreases

D. Blood velocity increases

19. Which one of the following is greater in a standing person than in a person who is supine ?

A. The capillary hydrostatic pressure in the feet

B. The heart rate

C. Contractility

D. All of the above

20. A decrease in which one of the following will increase the mean circulatory pressure ?

A. blood volume

B. venous compliance

C. total peripheral resistance

D. cardiac output
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21. In the above Guyton curves the solid lines represent the control condition and the dashed lines the experimental condition. Which one of the following is the most likely to cause the experimental condition ?

A. Heart failure

B. Hemorrhage

C. Hypertension

D. Aerobic exercise

22. Which one of the following will be found in patients in heart failure ?

A. High mean circulatory pressure

B. High contractility

C. Low blood volume

D. Low central venous pressure

23. Why does the highest left coronary blood flow occur during isovolumic relaxation ?

A. Because aortic pressure is relatively high and coronary vascular resistance is relatively low

B. Because aortic pressure is relatively high and coronary vascular resistance is relatively high

C. Because aortic pressure is relatively low and coronary vascular resistance is relatively low

D. Because aortic pressure is relatively low and coronary vascular resistance is relatively high

24. Why is total left coronary blood flow greater than total right coronary blood flow ?

A. Because the left coronary arterial perfusion pressure is greater than the right coronary arterial perfusion pressure

B. Because there is less compression of the right coronary arteries than there is compression of the left coronary arteries

C. Because there are more capillaries in parallel with each other in the left ventricle than in the right.

D. Because the left coronary vessels are on the average shorter than the right coronary vessels
25. Which one of the following would be expected while the Cushing Reaction is taking place ?

A. A low intracranial pressure

B. A low total peripheral resistance

C. A low heart rate

D. A low efferent sympathetic nerve activity

26. Which one of the following explains the swollen bellies of starving children ?

A. An elevated plama protein concentration

B. A low plasma oncotic pressure

C. An elevated capillary hydrostatic pressure

D. An low tissue osmotic pressure

27. Which one of the following is true about all capillaries ?

A. They have a high blood velocity because their diameters are small

B. They have smooth muscle in their walls

C. Their lumen is so small that red blood cells need to fold in order to pass through them

D. They can dilate in order to increase blood flow

28. When compared to pre-hemorrhage, during the reflex response to hemorrhage:

A. The carotid sinus stretch receptors will be producing action potentials at a greater frequency

B. The total peripheral resistance will be increased

C. Cardiac output will be increased

D. Vagal efferent nerve activity to the heart will be increased

29. Which is true about the arterial baroreceptors ?

A. They are located in the carotid sinus and in the aortic arch

B. They are tonically active

C. They can sense both mean pressure and the rate of change of pressure

D. All of the above

30. True or false ? If all efferent nerves to the heart are cut, the heart will stop beating.

A. True

B. False

31. True of false ? Phase 0 of the ventricular action potential results from the inward flow of the Na++ ion.

A. True

B. False

