BIEN 500, Systems Physiology

Monday, October 11, 2004

Exam 1


Multiple Choice Questions (25 points)
Note: There may be more than one answer to each question.

1) Which of the following occurs when an electrical depolarization moves across the heart?  

a. An electrical dipole is generated.

b. The heart dies.

c. A body surface electrode ahead of the depolarization wave registers a positive deflection.

d. A body surface electrode ahead of the depolarization wave registers a negative deflection.

2) What electrical event produces T waves?

a. atrial depolarization

b. atrial repolarization

c. ventricular repolarization

d. ventricular depolarization

3) What electrical event produces QRS complexes?

a. atrial depolarization

b. atrial repolarization

c. ventricular depolarization

d. ventricular repolarization

4) What electrical event produces P complexes?

a. atrial depolarization

b. atrial repolarization

c. ventricular depolarization

d. ventricular repolarization

5) Which one of the chambers has the thickest wall.

a. Left atrium

b. Left ventricle

c. Right atrium

d. Right ventricle

6) Which valves are closed during isovolumic contraction? (Choose all that apply.)

a. Mitral

b. Tricuspid

c. Aortic

d. Pulmonic

7) Which valves are open during ventricular ejection? (Choose all that apply.)

a. Mitral

b. Tricuspid

c. Aortic

d. Pulmonic

8) Infusion of blood is likely to have what effect on ventricular preload?

a. Ventricular preload will increase.

b. Ventricular preload will stay the same.

c. Ventricular preload will decrease.

9) In dehydration, cardiac output falls primarily because of:
a.   a reduction of preload

b.   a reduction of afterload

c.   a reduction of contractility

d.   an increase in afterload

e.   a reduction in heart rate

10) Increase in sympathetic tone produces which of the following? (Choose all that apply.)

a. decrease in arterial resistance

b. no change in arterial resistance

c. increase in arterial resistance

d. decrease in heart rate

e. increase in heart rate

11) Parasympathetic stimulation can directly antagonize which of the following sympathetic effects? (Choose all that apply.)

a. arterial vasoconstriction

b. venous vasoconstriction

c. increased cardiac contractility

d. increased heart rate

12) In the absence of cardiac reflexes, which of the following are expected to follow a hemorrhage? (a hemorrhage is a large loss of blood)  (choose al that apply)

a) mean systemic pressure increases

b) mean systemic pressure decreases

c) cardiac output increases

d) cardiac output decreases

e) right atrial pressure increases

f) right atrial pressure decreases

13) All of the following are part of the muscle contractile apparatus except:

a) myosin

b) actin

c) myoglobin

d) tropomyosin

e) troponin

14) For an excitable cell, during an action potential, what is the first event following a triggering voltage?

a) potassium conductance increases as channels open

b) potassium conductance decreases as channels close

c) sodium conductance increases as channels open

d) sodium conductance decreases as channels close

e) chloride conductance increases as channels open

15) The all-or-nothing principle pertaining to cardiac activity is associated with: (choose all that apply)

a) all valves are open at the same time, or none of the valves are open at the same time

b) all of the ventricular valves are open at the same time while all of the atrial valves are closed

c) all of the ventricular valves are closed at the same time while all of the atrial valves are open

d) once a contraction of the cardiac muscle is initiated, it automatically spreads throughout the rest of the cardiac muscle

e) all of the heart chambers are empty or they are all full

Short Answer Questions
16. Define systolic pressure and diastolic pressure (5 points)?

17. What are the normal ranges of systolic and diastolic pressures (3 points)?

18. Describe the basic procedures used in the Auscultatory method to determine systolic and diastolic pressures. Be sure to include the detection principle and the needed medical devices in your description.   (17 points)

19. Sketch (1) the normal venous return curve on the axes below, assuming a mean systemic filling pressure of  7 mm Hg.  Provide appropriate number labels at the tick marks provided on both axes. (4 points)


20. Sketch cardiac output as a function of atrial pressure on the axes below for (1) the normal heart and (2) the hypereffective heart.  Again, label the tick marks. (5 points)

21. Name two things that can cause cardiac hypertrophy. (4 points).

23. What is the main result of sympathetic stimulation on:


a. Heart contractility? (2 points)


b. Coronary artery vascular tone? (2 points)

22. Name 4 roles of Nitric Oxide (4 points)

1.


2.


3.


4.

23. What is reactive hyperemia, and what are the conditions that cause it to occur? (4 points)

Multiple Choice (25 points)
24. In normal quiet inspiration the main muscle(s) to contract is (are):

      A) the intercostal muscles of the rib cage

      B) muscles in the abdomen

      C) the diaphragm

      D) both a and c are correct

      E) a, b and c are correct

25. The lung contains:
      A) chemoreceptors

      B) baroreceptors

      C) stretch receptors

      D) temperature receptors

      E) none of the above

26. The peripheral chemoreceptors are:

      A) not responsive to increasing arterial carbon dioxide

      B) responsive to decreases in arterial Ph

      C) located in the aortic and carotid bodies

      D) more responsive to decreased arterial oxygen when carbon dioxide is elevated

      E) all of the above

27. Receptors sensitive to oxygen are located in the:

      A) medulla

      B) lung

      C) aortic arch

      D) carotid body

      E) all of the above

28. The central chemoreceptors are:

      A) sensitive to small increases in carbon dioxide partial pressure

      B) tonically active in a normal resting person

      C) located behind the blood‑brain barrier

      D) both a and b are correct

      E) a, b and c are correct

29. Which of the following freely diffuses across the blood‑brain barrier?

      A) oxygen

      B) H+

      C) HCO3 ‑

      D) carbon dioxide

      E) none of the above

30. The difference between the vital capacity and the total lung capacity is termed the:

      A) inspiratory reserve volume

      B) residual volume

      C) tidal volume

      D) expiratory reserve volume

      E) functional residual capacity

31. Which of the following would increase the work of breathing?

      A) increasing tidal volume without changing frequency

      B) dilating the small airways with a drug

      C) decreasing the frequency without changing tidal volume

      D) increasing the lung compliance

      E) none of the above

32. Diaphragmatic contraction pulls the lower border of the chest cavity ___ (D, downward; U, upward), thereby ___ (I, increasing; E, decreasing) thoracic cage length and ___ (I, increasing; E, decreasing) thoracic cage volume.


 A) D,E,E


 B) D,E,I


 C) D,I,I


 D) U,E,E


 E) U,E,I


 F) U,I,I

33. Increasing the airway resistance will:

      A) increase the elastic work of breathing

      B) increase the flow resistive work of breathing

      C) result in a greater alveolar pressure during expiration

      D) increase the velocity of air flow

      E) b, c, and d are all correct

34. Just following the trachea, inhaled air enters the:

      A) bronchi

      B) bronchioles

      C) alveolar ducts

      D) alveoli

      E) none of the above

35. Exchange of gases in the lung is aided by:

      A) thin alveolar walls

      B) a high surface‑volume ratio
      C) active transport of CO2 

      D) both a and b

      E) all of the above are correct

36. The intrapleural space

      A) is located between the lung and the thoracic cage

      B) is filled with fluid

      C) normally has a pressure below atmospheric pressure

      D) both a and b are correct

      E) a, b, and c are all correct

37. Which of the following comprise the gas exchange region of the lung?

      A) bronchi

      B) alveolar ducts

      C) alveoli

      D) terminal bronchioles

      E) both b and c

38. Within a mixture of gases, partial pressure is a measure of each gas's:

      A) concentration

      B) diffusion rate

      C) identity

      D) solubility

      E) none of the above

39. The majority of CO2 in the blood is carried as: 

      A) HCO3 ‑

      B) carbonic anhydrase

      C) carbamino compounds

      D) hemoglobin

      E) none of the above
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