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PHYSIOLOGY BLOCK I EXAM 2000

1. 50 millimoles of 125I-albumin were injected into the bloodstream of a racehorse.  Three hours later, a blood sample was withdrawn, and the concentration of 125I-albumin was found to be 10 mM.  The animal’s hematocrit was 45%

A. the blood volume is 5 liters

B. the blood volume is 10 liters

C. the extracellular fluid volume is 5 liters

D. the plasma volume is 5 liters

E. total body water volume is 10 liters

2. (Pick the diagram showing the water in a steady state.)

3.  If an ion is distributed passively across the plasma membrane,

A. reducing the concentration of that ion in the extracellular fluid by half will double the intracellular concentration 

B. the addition of metabolic inhibitors will produce no change in the intracellular concentration of that ion

C. the Nernst diffusion potential of that ion will equal the observed membrane potential difference

D. the steady-state intracellular concentration of that ion will be a function of cellular volume

E. transport of that ion must occur by simple diffusion

4. (Figure not scan-able)

5.  Maintenance of the concentration gradient across the plasma membrane is explained by the

A. Goldman-Hodgkin-Katz equation

B. Nernst equation

C. permselectivity of the membrane

D. presence of ion channels

E. pump-leak hypothesis

For questions 6, 7, 8 use the bottom diagram on page 2 of Pressley’s Internal Environment notes.

6.  Identify Na+

7. Identify phosphate and organic anions

8. Identify protein

Each group of questions below consists of five lettered headings or a diagram with five lettered components, followed by a list of numbered words, phrases or statements.  For each numbered phrase, select the one lettered component that is most closely associated with it.  A lettered component may be used more than once.

A. facilitated diffusion

B. primary active transport

C. secondary active transport

D. simple diffusion

E. single-file diffusion

9. glucose transport across the basolateral membrane of intestinal enterocytes

10. Na/glucose cotransporter

11. calcium uptake by the sarcoplasmic reticulum

(Same directions as above)

A. isotope-flux studies

B. length-tension curves

C. molecular cloning

D. patch-clamp

E. voltage-clamp

12. Provides the amino acid sequence from which the membrane topology of a protein can be predicted

13. Demonstrates the gating of single ion channels

14. allows the determination of L0 in a muscle

15. All of the following statements are correct EXCEPT:

A. the transpulmonary pressure is greater at the top of the lung

B. the intrapleural pressure is more negative at the top of the lung

C. the alveoli are larger at the top of the lung

D. ventilation is greater at the top of the lung

E. alveolar pressure is equal to atmospheric pressure at the end of inspiration

16. The most likely site for protein synthesis is the

A. nucleus

B. nuclear membrane

C. endosomes

D. cytoplasm

E. plasma membrane

17. Activation of phospholipase C via G-proteins results in the formation of

A. phosphatidylserine

B. adenosine monophosphate

C. triglycerides

D. inositol trisphosphate

E. guanosine monophosphate

18. Reynold’s ration will increase if the

A. velocity of flow decreases

B. velocity of flow increases

C. diameter of the vessel decreases

D. viscosity of the fluid increases

E. radius of the vessel decreases

19. According to Poiseuille’s law, to decrease flow through the vessel by half,

A. viscosity needs to be doubled

B. viscosity needs to be halved

C. the radius needs to be decreased 16-fold

D. the length needs to be decreased by half

E. the radius needs to be decreased four-fold

20. The tension within a vessel wall (Laplace’s law) is determined primarily by

A. vessel length

B. the viscosity of the fluid

C. the radius of the vessel

D. all of the above

E. none of the above

21. Upon infusion of 2 L of isotonic saline, the largest volume change will occur in the

A. left ventricle

B. arteries

C. capillaries

D. veins

E. right ventricle

22. The greatest overall resistance to blood flow occurs in the 

A. veins

B. arterioles

C. aorta

D. venules

E. capillaries

23. If vessels become less compliant, the

A. pulse pressure will increase.

B. pulse pressure will decrease

C. vessel wall thickness will increase

D. blood viscosity will increase

E. vessel length will decrease

24. A patient with combined respiratory and metabolic acidosis would have

A. a low pH, a High PCO2, and a zero BE (base excess)

B. a low pH, a low PCO2, and a positive BE

C. a low pH, a high PCO2, and positive BE

D. a pH of 7.4, a high PCO2, and a positive BE

E. a low pH, a high PCO2, and negative BE

25. What follows immediately the closure of the tricuspid valve?

A. second heart sound

B. T-wave of ECG

C. decrease in ventricular pressure

D. first heart sound

E. isovolumetric ventricular relaxation

26. During isovolumetric ventricle contraction,

A. the aortic valve is closed and the mitral valve is open

B. the aortic valve is closed and the mitral valve is closed

C. the aortic valve is open and the mitral valve is closed

D. the pulmonic valve is open and the tricuspid valve is closed

E. the pulmonic valve is closed and the tricuspid valve is open

27. Stroke volume is always

A. smaller than end diastolic volume

B. larger than end diastolic volume

C. equal to ejection fraction

D. equal to end systolic volume

E. 100 ml

28. Given a diastolic pressure of 80 mmHg and systolic pressure of 125 mmHg, what will be the mean arterial pressure?

A. 225 

B. 55

C. 102.5

D. 95

E. 105

29. A patient with compensated respiratory acidosis would have

A. a low pH, a High PCO2, and a zero BE (base excess)

B. a low pH, a low PCO2, and a positive BE

C. a low pH, a high PCO2, and positive BE

D. a pH of 7.4, a high PCO2, and a positive BE

E. a low pH, a high PCO2, and negative BE

30. Anticholinesterase agents would affect the end plate potential by

A. increasing its amplitude

B. decreasing its duration

C. decreasing its amplitude

D. a and b are correct

E. b and c are correct

31. Which is most important in increasing acetylcholine release from presynaptic nerve terminals upon the arrival of the action potential?

A. Mg++ entry

B. Ca++ entry

C. Na+ entry

D. choline acetylase activity

E. acetylcholinesterase activity

32. In muscle, thick and thin filament interaction is associated with

A. sliding of the filaments with respect to one another

B. hydrolysis of ATP

C. formation of cross bridges

D. tension production

E. all of the above

33. In the heart, most of the calcium which activates the contractile proteins comes

A. from the extracellular space

B. from the sarcoplasmic reticulum

C. through gap junctions

D. from the transverse tubules

E. from the mitochondria

34. Myosin is a protein which

A. Binds Ca++ with high affinity

B. is the major component of the thin filament

C. interacts with actin filaments

D. is abundant in the region of the Z line

E. binds tropomyosin

35. The increase in cardiac contractility upon beta-adrenergic stimulation is caused by

A. an increase in sensitivity of troponin to Ca++

B. an increase in depolarization due to the opening of voltage-dependent sodium channels

C. slower Ca++ removal from the myoplasm due to inhibition of the Ca++ pump

D. an increase in the Ca++ influx due to opening of the of the voltage-dependent Ca++ channels

E. an increase in cAMP levels leading to more dephosphorylated Ca++ channels

36. Rigor mortis is caused by depletion of 

A. actin

B. Ca++

C. tropomyosin

D. crossbridges

E. ATP

37. The somata of efferent sympathetic preganglionic neurons are located in the 

A. pons

B. medulla

C. ventral horn of the spinal cord

D. intermediolateral horn of the spinal cord

E. paravertebral or prevertebral ganglia

38. Severe anemia would induce all of the following hemodynamic responses EXCEPT:

A. increased systemic vascular resistance

B. increased stroke volume

C. decreased blood viscosity

D. increased heart rate

E. high output heart failure

39. Repeat from 1999 (Question #82)

40.  Preganglionic axons of the parasympathetic nervous system arise from neurons whose somata are located within

A. the motor nuclei of cranial nerves

B. the sacral portion of the spinal cord

C. the medulla

D. all of the above

E. none of the above

41. Which organ(s) is/are innervated solely by the sympathetic nervous system?

A. heart

B. lung

C. bladder and urethra

D. sweat glands

E. submaxillary and parotid glands

42. The dominant neurotransmitter released by postganglionic sympathetic nerves is

A. acetylcholine

B. norepinephrine

C. epinephrine

D. ACTH

E. substance P

43. Cholinergic receptors present on skeletal muscles and in autonomic ganglia are activated by

A. muscarine

B. nicotine

C. isoproterenol

D. epinephrine

E. norepinephrine

44. (Can’t scan drawings)  Be able to determine mean electrical axis when given a 3 lead EKG

45. Same type of question as 44.

46.  Hypertrophy of the right ventricle can cause

A. right axis deviation

B. an electrical axis greater than +90 degrees

C. a shift in the mean electrical axis from normal

D. all of the above

E. none of the above

47. Myocardial ischemia is most commonly indicated by

A. a prolonged P-R interval

B. tachycardia

C. bradycardia

D. an elevated or depressed ST segment

E. premature ventricular contraction

48. P waves would be expected  to be absent with

A. myocardial ischemia

B. first degree block

C. second degree block

D. third degree block

E. atrial fibrillation

49. The myogenic theory of blood flow regulation states that the controlled variable is

A. blood flow

B. arteriolar wall tension

C. muscle metabolite concentration

D. muscle CO2 concentration

E. prostaglandin levels at the smooth muscle

50. The ability of an organ to maintain a relatively constant blood flow over a wide range of arterial pressures is

A. active hyperemia

B. reactive hyperemia

C. autoregulation

D. distensibility

E. elasticity

51. Identify the metabolite that does not relax smooth muscle

A. CO2

B. H+

C. O2
D. K+

E. adenosine

52. Identify the vasodilatory substance originating from endothelial cells

A. norepinephrine

B. epinephrine

C. nitric oxide

D. angiotensin II

E. endothelins

53. Coronary vascular resistance is almost entirely governed by

A. alpha-adrenergic stimulation

B. cholinergic stimulation

C. intrinsic factors related to myocardial O2 consumption

D. norepinephrine

E. acetylcholine

54. Coronary blood flow is maximal during

A. systolic ejection

B. isometric contraction

C. isometric relaxation

D. early diastole

E. rapid ventricular filling

55. Cerebral blood flow increases

A. with an increase in metabolism

B. during sleep

C. during anesthesia

D. during trauma

E. with moderate hypertension

56. Elevated serum (extracellular) potassium concentration causes depolarization of cells because

A. extra K+ in the bulk solution increases the positive charge on the outside of the membrane

B. extra K+ in the bulk solution decreases the positive charge on the outside of the membrane

C. extra K+ in the bulk solution decreases the electrochemical driving force for K+ efflux through non-gated channels

D. extra K+ in the bulk solution increases the electrochemical driving force for K+ efflux through non-gated channels

E. non-gated K channels are inactivated by excess extracellular K+

57. If extracellular potassium is increased form 4 mM to 5mM and intracellular potassium is increased from 120mM to 150mM, the potassium equilibrium potential would

A. become more negative

B. become more positive

C. not change

58. A  patient’s serum (extracellular) [Na] has fallen from 140mM to 120mM, whereas intracellular [Na], intracellular [K] and extracellular [K] have not changed.  If you could somehow measure the resting potential of the patient’s cells, you would find that the resting potential has

A. hyperpolarized, but by less than 10 mV

B. hyperpolarized by more than 50mV

C. depolarized, but by less than 10mV

D. depolarized by more than 50mV

E. depolarized to 0mV

59. At the resting potential of a cell (e.g. –80mV)

A. the electrochemical driving force for Na influx is greater than that for K efflux

B. the electrochemical driving force for K efflux is greater than that for Na influx

C. the electrochemical driving force for Na influx is equal to hat for K efflux

D. there is no electrochemical driving force for Na influx

E. there is no electrochemical driving force for K efflux

60. Repolarization of the action potential in nerve and skeletal muscle is due to

A. opening of voltage-gated Na channels and the inactivation of voltage-gated K channels

B. inactivation of voltage-gated Na channels and opening of voltage-gated K channels

C. closing of voltage-gated Na channels and opening of voltage-gated K channels

D. closing of voltage-gated Na channels and inactivation of voltage-gated K channels

E. closing of voltage-gated Na channels and closing of voltage-gated K channels

61. A medical student records transmembrane potentials from a dorsal root ganglion neuron.  After stimulating action potentials for an hour, the student observes a smaller amplitude and a slower rate of rise of the action potentials.  These observations suggest that

A. the action potentials propagate more rapidly down the axon

B. the action potentials propagate more slowly down the axon

C. action potential propagation has not changed

D. action potentials no longer propagate down the axon

E. the action potentials are no longer “all-or-none”

62. Pacemaker cells in the SA node differ from those in Purkinje fibers.  For example,

A. the spontaneous firing rate is faster in SA node pacemaker cells

B. the maximum diastolic potential of SA node pacemaker cells is less negative

C. SA node pacemaker cells do not exhibit inward-rectifying K current 

D. SA node pacemaker cells exhibit much slower phase 0 of the action potential

E. all of the above

63. In atrial and ventricular cardiac myocytes, which phase of the action potential has the strongest influence on contraction?

a. 0

b. 1

c. 2

d. 3

e. 4

64. “AV delay” (the delay between excitation of the atria and excitation of the ventricles) is due to a slowing of action potential propagation through

A. the atria

B. the ventricles

C. the atrioventricular node

D. the sinoatrial node

E. the bundle of His

65. Release of acetylcholine from vagal neurons slows heart rate by

A. increasing the slope of phase 4 and hyperpolarizing the maximum diastolic potential

B. decreasing the slope of phase 4 and hyperpolarizing the maximum diastolic potential

C. decreasing the slope of phase 4 and depolarizing the maximum diastolic potential

D. increasing the slope of phase 4 and depolarizing the maximum diastolic potential

E. none of the above

66. A patient with underlying coronary artery disease accidentally ingests a large amount of a drug that increases catecholamine release.  He is at increased risk for myocardial ischemia and/or infarction by all of the following mechanisms EXCEPT:

A. increased myocardial contractility

B. increased afterload

C. increased heart rate

D. decreased preload

E. increased peripheral vascular resistance

67. The NaCl and H20 retention in heart failure is helpful to cardiac function early in the course of heart failure because it

A. decreases preload

B. increases end diastolic volume, thereby increasing the force of contraction

C. decreases afterload

D. increases compliance

E. decreases myocardial wall tension, thereby decreasing myocardial O2 consumption

68. Which of the following is the BEST explanation for the mechanism by which high blood pressure in individuals with heart failure worsens heart function?

A. increased contractility

B. decreased myocardial O2 consumption

C. increased afterload

D. decreased preload

E. decreases size of the ventricular wall

69. All of the following might increase blood pressure of a hypotensive (low blood pressure) patient EXCEPT

A. administration of drugs that increase heart rate

B. administration of drugs that decrease myocardial contractility

C. administration of drugs that increase systemic vascular resistance

D. external leg compression to reduce venous pooling

E. administration of NaCl-containing intravenous fluids

70. Your examination of the microcirculation shows two distinct tissues with vessels of identical radii and identical vessel/tissue surface area.  One has its microcirculation arrange in series and the other tissue has its vessels arranged in parallel.  Assuming that the respective rates of blood flow into and out of each tissue are identical

A. perfusion pressure into the tissue is higher with the parallel arrangement

B. the pressure drop across the vascular beds (i.e. the difference in pressure at the end compared tot hat at the beginning of the tissue) is lower with the series arrangement

C. tissue vessels have structurally sturdier walls with the parallel arrangement

D. perfusion pressures into the tissues are identical in both arrangements

E. a decrease in systemic blood pressure will reduce blood flow to the more distal (i.e. furthest from the heart) tissue with the series arrangement

71. As blood passes through the tissue capillary, plasma bicarbonate concentration

a. increases

b. decreases

c. does not change

72. A patient is found to have an arterial PO2 value of 95 mmHg at rest.  A repeat blood gas measurement made while the patient was exercising revealed a value of 60 mmHg.  All of the following statements about this patient are correct EXCEPT:

A. The arterial PO2 would increase if blood flow in Zone I of the lung increased

B. This patient has a slightly reduced diffusing capacity

C. The arterial PO2 in this patient would increase with an increase in alveolar PO2
D. The arterial PO2 would increase in this patient if the area of Zone I in the lung decreased

E. The arterial PO2 would increase with a decrease in alveolar 

73. All the following statements are correct EXCEPT

A. The rate of diffusion of oxygen across the alveolar-capillary membrane in a patient with a greatly decreased diffusing capacity would increase with an increase in alveolar PO2
B. The diffusing capacity is increased with an increase in PO2
C. The rate of diffusion of oxygen across the alveolar-capillary membrane would decrease with a decrease in PO2
D. The diffusing capacity would decrease with an increase in the area of Zone I in the lung

E. The diffusing capacity would decrease with an increase in alveolar pressure

75.  Which of the following statements is incorrect?

A. Pulmonary venous PO2 is less than alveolar PO2 because of ventilation/perfusion differences in the lung

B. Alveolar PO2 is determined by a balance between alveolar ventilation and pulmonary blood flow.

C. Arterial PO2 is less than pulmonary venous PO2 because of anatomic shunts.

D. Alveolar PO2 decreases at high altitude

E. The percentage of O2 in the air decreases at high altitude

76. Which of the following statements is incorrect?

A. the transpulmonary pressure required to keep a lung inflated at a volume of 400 ml during deflation (expiration) is less than the transpulmonary pressure needed during inflation (inspiration)

B. the transpulmonary pressure required to inflate a degassed lung for the first time is more than the transpulmonary pressure required to inflate a normal lung.

C. Filling a lung with saline decreases hysteresis.

D. The transpulmonary pressure in a normal lung filled with saline at 3000 ml is the same in a surfactant-depleted lung filled with saline at 3000 ml.

E. Surfactant increases surface tension

77. A patient with uncompensated respiratory acidosis would have

A. a low pH, a high Pco2, and a zero BE

B. a low pH, a low Pco2, and a positive BE

C. a low pH, a high Pco2, and positive BE

D. a pH of 7.4 , a high Pco2 and a positive BE

E. a low pH, a high Pco2 and negative BE

78. At a lung volume equal to the resting volume of the chest,

A. the chest is hindering inflation of the lung

B. the chest is helping inflation of the lung

C. the chest is having no effect on inflation of the lung

(The next 8 questions relate to the same subject)

79. An individual has a functional residual capacity (FRC) of 3000 ml.  At that volume, in the absence of airflow, alveolar pressure is _______than atmospheric pressure.

A. higher than

B. less than

C. equal to

80. The transpulmonary pressure is _______atmospheric pressure

A. higher than

B. less than

C. equal to

81. The individual then inspires to a lung volume of 4000 ml and holds the lung at that position.  The alveolar pressure during the inspiration was ______atmospheric pressure.

A. higher than

B. less than

C. equal to

82. The alveolar pressure at the end of the inspiration was _____atmospheric pressure

A. higher than

B. less than

C. equal to

83. The subject now relaxes and a shutter connected to the mouthpiece is closed to prevent air from escaping from the lungs and the he relaxes all respiratory muscles.  The pressure in the airways is 20 cmH20 and the intrapleural pressure is 5 cmH20.  The transpulmonary pressure is (in cmH20)

A. 0

B. 5

C. 10

D. 15

E. 20

84. The transchest pressure is (in cmH20)

A. 0

B. 5

C. 10

D. 15

E. 20

85. The chest wall is

A. in a position of equilibrium

B. recoiling inward

C. recoiling outward

86. The transtotal pressure is (in cmH20)

A. 0

B. 5

C. 10

D. 15

E. 20

87. At a lung volume of 40% of vital capacity (VC) during a forced expiratory maneuver from total lung capacity (TLC) to residual volume (RV) the airflow rate is ________ that to total lung capacity (TLC)

A. greater than

B. less than

C. equal to

88 – 91 (Graphs)  Look at the vascular function curves.  Know what they would look like for :

88. loss of 1 liter of blood

89. given 2 liters of saline

90. given drug that causes venoconstriction

91. venous pooling (such as during hemorrhagic shock)

92.  Venous valves normally help blood move from the extremities back to the heart.  Which of the following statements best describes the function of venous valve sin a normal individual?

A. venous valves are normally bicuspid therefore damage to one leaflet can render the valve incompetent

B. venous valves are normally tricuspid and damage to one of the leaflets will not affect valvular function

C. blood clots never form in the pockets located behind venous valves

D. “muscle pumps” refer to the ability of venous valves to constrict in response to venoactive drugs such as dihydroergotamine

93 An individual comes to your office seeking medical attention for edema in the lower extremities.  A Doppler evaluation indicates that he has incompetent venous valves.  The most likely cause of his edema is

A. increased capillary hydrostatic pressure

B. decreased tissue hydrostatic pressure

C. increased capillary oncotic pressure

D. decreased tissue oncotic pressure

E. increased capillary permeability

94. If you compare the pressures found at the “arterial” end of a skeletal muscle capillary to the pressures found at the “venous” end of the capillary you will find that

A. capillary hydrostatic pressure decreases as fluid moves along the capillary

B. oncotic pressure increases as fluid moves along the capillary

C. tissue hydrostatic pressure surrounding the capillary decreases as you move along the capillary

D. tissue oncotic pressure surrounding the capillary increases as you move along the length of the capillary

95. A hand held Doppler ultrasound probe can be used to measure venous blood flow velocity.  If we use this device to detect venous blood flow at the elbow in a normal individual, external compression of the forearm will cause venous blood low at the elbow to ___ while compression of the upper arm (biceps) will cause venous flow to

A. increase, increase

B. increase, decrease

C. decrease, increase

D. decrease, decrease

96. Circulatory shock can best be defined as:

A. decreased cardiac output

B. decreased hydrostatic pressure

C. increased venus pressure

D. decreased venus return

E. decreased tissue perfusion

97. Hemorrhagic shock will most likely be the cause of death in which of the following individuals?

A. The patron of a local bar is shot through the left ventricle with a large caliber hand gun

B. A surgical patient loses 8 liters of blood during a 3 hour surgery.  The blood is replaced as it is lost so that arterial blood pressure never drops below 80 mmHg

C. A patient suffers laceration of the femoral vein in a motor vehicle accident.  Blood loss is 2 ½ liters.  Arterial pressure decreases to 50 mmHg for 3 hours.

D. A patient takes a drug which decreases blood pressure to 50 mmHg for 20 minutes

98. One liter of isotonic saline is given to a normal individual.  Shortly after completion of the saline infusion, you would expect venous blood volume to have increased by approximately ______ cc and arterial blood volume to have increased by approximately _____cc

A. 100, 900

B. 250, 750

C. 500, 500

D. 750, 250

E. 950, 50

99 – 100 Look at the Janssen curves (central venous pressure vs. cardiac output)
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