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1.
The 9 digit McGill STUDENT NUMBER (ID) and CHECK BITS (the two first letters of your last name as indicated on your ID) will be used for identification purposes in this test.  Please place your McGill ID number on this test paper and also in the spaces marked "Student No." on your Answer Sheet.

IMPORTANT:
Below the words "Student No." and "Check Bits", FILL IN THE APPROPRIATE CIRCLES.

2.
DO NOT FOLD or BEND the Answer Sheet.

3.
Use a No. 2 or HB black pencil to fill in the appropriate circle on the IBM answer sheet.  ALL ERASURES MUST BE COMPLETE.

4.
ANSWER ALL 35 QUESTIONS.  Marks are not deducted for wrong answers.

5.
The time allocated for the exam is 1 hour and 30 minutes.

6.
LEAVE THE ANSWER SHEET AND THE ENTIRE EXAMINATION PAPER as directed at the end of the exam.  You may NOT take any part of the examination paper with you.

7.
CHALLENGES/EXPLANATIONS:  If you think that a given question is unclear or ambiguous, MARK THE NUMBER OF THE QUESTION AND THE ANSWER YOU HAVE GIVEN AT THE TOP OF THIS PAGE.  Use the back of this sheet to very briefly explain the reasoning you have used to arrive at your answer.  If your reasoning is correct, it will be taken into account in the determination of your grade.  Challenges WILL NOT be considered after the examination has been written.

8.
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9.
Scientific calculators are permitted (NO WORD MEMORY).

NOTE:  The Department of Physiology will not tolerate any academic offenses with regard to cheating. Students are FORBIDDEN to converse with any person, other than an INVIGILATOR,during the course of the exam.  If you are seen speaking with another student, your examination and answer sheet WILL BE IMMEDIATELY COLLECTED BY THE INVIGILATOR.
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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