Kin 475 Review Questions
Chapter 1
1) Concerning the blood-gas barrier of the human lung,
A. The thinnest part of the blood-gas barrier has a thickness of about 3 mm.
B. The total area of the blood-gas barrier is about 1 square meter.
C. About 10% of the area of the alveolar wall is occupied by capillaries.
D. If the pressure in the capillaries rises to unphysiologically high levels, the
blood-gas barrier can be damaged.
E. Oxygen crosses the blood-gas barrier by active transport.
2) When oxygen moves through the thin side of the blood-gas barrier from the
alveolar gas to the hemoglobin of the red blood cell, it traverses the following
layers in order:
A. Epithelial cell, surfactant, interstitium, endothelial cell, plasma, red cell membrane.
B. Surfactant, epithelial cell, interstitium, endothelial cell, plasma, red cell membrane. (Figure 1-1)
C. Surfactant, endothelial cell, interstitium, epithelial cell, plasma, red cell membrane.
D. Epithelium cell, interstitium, endothelial cell, plasma, red cell membrane.
E. Surfactant, epithelial cell, interstitium, endothelial cell, red cell membrane.
3) What is the PO2 (in mm Hg) of moist inspired gas of a climber on the summit of
Mt. Everest (assume barometric pressure is 247 mm Hg)?
A. 32
B. 42 (the calculation is, .2093 x (247-47))
C. 52
D. 62
E. 72
4) Concerning the airways of the human lung,
A. The volume of the conducting zone is about 50 ml.
B. The volume of the rest of the lung during resting conditions is about 5 liters.
C. A respiratory bronchiole can be distinguished from a terminal bronchiole
because the latter has alveoli in its walls.
D. On the average, there are about three branchings of the conducting airways
before the fifirst alveoli appear in their walls.
E. In the alveolar ducts, the predominant mode of gas flflow is diffusion rather  (Figure 1-5)
than convection.
5) Concerning the blood vessels of the human lung,
A. The pulmonary veins form a branching pattern that matches that of the
airways.
B. The average diameter of the capillaries is about 50 mm.
C. The bronchial circulation has about the same blood flfl ow as the pulmonary
circulation.
D. On the average, blood spends about 0.75 second in the capillaries under  (Figure 3-2)
resting conditions.
E. The mean pressure in the pulmonary artery is about 100 mm Hg.
Chapter 2
1) The only variable in the following list that cannot be measured with a simple
spirometer and stopwatch is
A. Tidal volume.
B. Functional residual capacity.
C. Vital capacity.
D. Total ventilation.
E. Respiratory frequency.
2) Concerning the pulmonary acinus,
A. Less than 90% oxygen uptake of the lung occurs in the acini.
B. Percentage change in volume of the acini during inspiration is less than that of
the whole lung.
C. Volume of the acini is less than 90% of the total volume of the lung at FRC.
D. Each acinus is supplied by a terminal bronchiole.
E. The ventilation of the acini at the base of the upright human lung at FRC is
less than those at the apex.
3) In a measurement of FRC by helium dilution, the original and fifinal helium
concentrations were 10% and 6%, and the spirometer volume was kept at
5 liters. What was the volume of the FRC in liters?
A. 2.5
B. 3.0
C. 3.3
D. 3.8
E. 5.0
4) A patient sits in a body plethysmograph (body box) and makes an expiratory
effort against his closed glottis. What happens to the following: pressure in the
lung airways, lung volume, box pressure, box volume?
Airway Pressure Lung Volume Box Pressure Box Volume
A. ↓ ↑ ↑ ↓
B. ↓ ↑ ↓ ↑
C. ↑ ↓ ↑ ↓
D. ↑ ↓ ↓ ↑
E. ↑ ↑ ↓ ↓
5) If CO2 production remains constant and alveolar ventilation is increased threefold,
the alveolar PCO2 after a steady state is reached will be what percentage of its
former value?
A. 25
B. 33 alveolar ventilation equation – alveolar pco2 is inversely proportional to alveolar ventilation.
C. 50
D. 100
E. 300
6) In a measurement of physiologic dead space using Bohr’s method, the alveolar
and mixed expired PCO2 were 40 and 30 mm Hg, respectively. What was the ratio
of dead space to tidal volume?
A. 0.20
B. 0.25

(P A − PE)/P A
C. 0.30
D. 0.35
E. 0.40
Chapter 3
1) Using Fick’s law of diffusion of gases through a tissue slice, if gas X is 4 times as
soluble and 4 times as dense as gas Y, what is the ratio of the diffusion rates of X
to Y?
A. 0.25
B. 0.5
C. 2
D. 4
E. 8
2) An exercising subject breathes a low concentration of CO in a steady state. If the
alveolar PCO is 0.5 mm Hg and the CO uptake is 30 ml·min−1, what is the diffusing
capacity of the lung for CO in ml·min−1·mm·Hg−1?
A. 20
B. 30
C. 40
D. 50
E. 60
3) In a normal person, doubling the diffusing capacity of the lung would be
expected to
A. Decrease arterial PCO2 during resting breathing.
B. Increase resting oxygen uptake when the subject breathes 10% oxygen.
C. Increase the uptake of nitrous oxide during anesthesia.
D. Increase the arterial PO2 during resting breathing.
E. Increase maximal oxygen uptake at extreme altitude.
4) If a subject inhales several breaths of a gas mixture containing low concentrations
of carbon monoxide and nitrous oxide,
A. The partial pressures of carbon monoxide in alveolar gas and end-capillary
blood will be virtually the same.
B. The partial pressures of nitrous oxide in alveolar gas and end-capillary blood
will be very different.
C. Carbon monoxide is transferred into the blood along the whole length of the
capillary.
D. Little of the nitrous oxide will be taken up in the early part of the capillary.
E. The uptake of nitrous oxide can be used to measure the diffusing capacity of
the lung.
5) Concerning the diffusing capacity of the lung,
A. It is best measured with carbon monoxide because this gas diffuses very
slowly across the blood-gas barrier.
B. Diffusion limitation of oxygen transfer during exercise is more likely to occur at
sea level than at high altitude.
C. Breathing oxygen reduces the measured diffusing capacity for carbon
monoxide compared with air breathing.
D. It is decreased by exercise.
E. It is increased in pulmonary fifi brosis, which thickens the blood-gas barrier.
6) The diffusing capacity of the lung for carbon monoxide is increased by
A. Emphysema, which causes loss of pulmonary capillaries.
B. Asbestosis, which causes thickening of the blood-gas barrier.
C. Pulmonary embolism, which cuts off the blood supply to part of the lung.
D. Exercise in a normal subject.
E. Severe anemia.
Chapter 4
1) The ratio of total systemic vascular resistance to pulmonary vascular resistance is
about
A. 2: 1
B. 3: 1
C. 5: 1
D. 10: 1
E. 20: 1
2) Concerning the extra-alveolar vessels of the lung,
A. Tension in the surrounding alveolar walls tends to narrow them.
B. Their walls contain smooth muscle and elastic tissue.
C. They are exposed to alveolar pressure.
D. Their constriction in response to alveolar hypoxia mainly takes place in the veins.
E. Their caliber is reduced by lung inflflation.
3) A patient with pulmonary vascular disease has mean pulmonary arterial and
venous pressures of 55 and 5 mm Hg, respectively, while the cardiac output is
3 liters·min−1. What is his pulmonary vascular resistance in mm Hg·liters−1·min?
A. 0.5
B. 1.7
C. 2.5
D. 5
E. 17
4) The fall in pulmonary vascular resistance on exercise is caused by
A. Decrease in pulmonary arterial pressure.
B. Decrease in pulmonary venous pressure.
C. Increase in alveolar pressure.
D. Distension of pulmonary capillaries.
E. Alveolar hypoxia.
5) In a measurement of cardiac output using the Fick principle, the O2
concentrations of mixed venous and arterial blood are 16 and 20 ml·
100 ml−1, respectively, and the O2 consumption is 300 ml·min−1. The cardiac
output in liters·min−1 is
A. 2.5
B. 5
C. 7.5
D. 10
E. 75
6) In zone 2 of the lung,
A. Alveolar pressure exceeds arterial pressure.
B. Venous pressure exceeds alveolar pressure.
C. Venous pressure exceeds arterial pressure.
D. Blood flfl ow is determined by arterial pressure minus alveolar pressure.
E. Blood flfl ow is unaffected by arterial pressure.
7) Pulmonary vascular resistance is reduced by
A. Removal of one lung.
B. Breathing a 10% oxygen mixture.
C. Exhaling from functional residual capacity to residual volume.
D. Acutely increasing pulmonary venous pressure.
E. Mechanically ventilating the lung with positive pressure.
8) Hypoxic pulmonary vasoconstriction
A. Depends more on the PO2 of mixed venous blood than alveolar gas.
B. Is released in the transition from placental to air respiration.
C. Involves CO2 uptake in vascular smooth muscle.
D. Partly diverts blood flflow from well-ventilated regions of diseased lungs.
E. Is increased by inhaling low concentrations of nitric oxide.
9) If the pressures in the capillaries and interstitial space at the top of the lung are
3 and 0 mm Hg, respectively, and the colloid osmotic pressures of the blood
and interstitial flfl uid are 25 and 5 mm Hg, respectively, what is the net pressure
in mm Hg moving flfluid into the capillaries?
A. 17
B. 20

25-5 and 3-0 gives 20-3 = 17
C. 23
D. 27
E. 33
10) The metabolic functions of the lung include
A. Converting angiotensin II to angiotensin I.
B. Producing bradykinin.
C. Secreting serotonin.
D. Removing leukotrienes.
E. Generating erythropoietin.
Chapter 5
1) A climber reaches an altitude of 4,500 m (14,800 ft) where the barometric
pressure is 447 mm Hg. The PO2 of moist inspired gas (in mm Hg) is
A. 47
B. 63
C. 75

0.2093 × (447 − 47),
D. 84
E. 98
2) A man with normal lungs and an arterial PCO2 of 40 mm Hg takes an overdose
of barbiturate that halves his alveolar ventilation but does not change his CO2
output. If his respiratory exchange ratio is 0.8, what will be his arterial PO2
(in mm Hg), approximately?
A. 40
B. 50
C. 60

PAO PIO PACO 
D. 70
E. 80
3) In the situation described in Question 2, how much does the inspired O2 concentration
(%) have to be raised to return the arterial PO2 to its original level?
A. 7
B. 11
C. 15
D. 19
E. 23
4) A patient with normal lungs but a right-to-left shunt is found at catheterization
to have oxygen concentrations in his arterial and mixed venous blood of 18 and
14 ml ·100 ml−1, respectively. If the O2 concentration of the blood leaving the
pulmonary capillaries is calculated to be 20 ml · 100 ml−1, what is his shunt as a
percentage of his cardiac output?
A. 23
B. 33
C. 43

(Cc′ − Ca)/(Cc′ − Cv).
D. 53
E. 63
5) If a climber on the summit of Mt. Everest (barometric pressure 247 mm Hg) maintains
an alveolar PO2 of 34 mm Hg and is in a steady state (R ≤ 1), his alveolar
PCO2 (in mm Hg) cannot be any higher than
A. 5
B. 8
C. 10
D. 12
E. 15
6) A patient with severe chronic obstructive pulmonary disease, which causes
marked ventilation-perfusion inequality, has an arterial PO2 of 50 mm Hg and an
arterial PCO2 of 40 mm Hg. The PCO2 is normal despite the hypoxemia because
A. Ventilation-perfusion inequality does not interfere with CO2 elimination.
B. Much of the CO2 is carried as bicarbonate.
C. The formation of carbonic acid is accelerated by carbonic anhydrase.
D. CO2 diffuses much faster through tissue than O2.
E. The O2 and CO2 dissociation curves have different shapes.
7) The apex of the upright human lung compared with the base has
A. A higher PO2.
B. A higher ventilation.
C. A lower pH in end-capillary blood.
D. A higher blood flflow.
E. Smaller alveoli.
8) If the ventilation-perfusion ratio of a lung unit is decreased by partial bronchial
obstruction while the rest of the lung is unaltered, the affected lung unit will show
A. Increased alveolar PO2.
B. Decreased alveolar PCO2.
C. No change in alveolar PN2.
D. A rise in pH of end-capillary blood.
E. A fall in oxygen uptake.
9) A patient with lung disease who is breathing air has an arterial PO2 and PCO2 of
49 and 48 mm Hg, respectively, and a respiratory exchange ratio of 0.8. The
approximate alveolar-arterial difference for PO2 (in mm Hg) is
A. 10
B. 20
C. 30
D. 40

Find ideal alveolar po2 and then find the difference between that value and the given arterial po2 of 49 mmHg
E. 50
Chapter 6
1) The presence of hemoglobin in normal arterial blood increases its oxygen
concentration approximately how many times?
A. 10
B. 30
C. 50
D. 70
E. 90
2) An increase in which of the following increases the O2 affifi nity of hemoglobin?
A. Temperature
B. PCO2
C. H+ concentration
D. 2,3-DPG
E. Carbon monoxide added to the blood 
It causes a leftward shift in the hemoglobin o2 curve
3) A patient with carbon monoxide poisoning is treated with hyperbaric oxygen
that increases the arterial PO2 to 2000 mm Hg. The amount of oxygen dissolved
in the arterial blood (in ml·100 ml−1) is
A. 2
B. 3
C. 4
D. 5
E. 6

0.003 x 2000 = 6
4) A patient with severe anemia has normal lungs. You would expect
A. Low arterial PO2.
B. Low arterial O2 saturation.
C. Normal arterial O2 concentration.
D. Low oxygen concentration of mixed venous blood.
E. Normal tissue PO2.
5) In carbon monoxide poisoning, you would expect
A. Reduced arterial PO2.
B. Normal oxygen concentration of arterial blood.
C. Reduced oxygen concentration of mixed venous blood.
D. O2 dissociation curve is shifted to the right.
E. Carbon monoxide has a distinct odor.
6) The laboratory reports the following arterial blood gas values in a patient with
severe lung disease who is breathing air: PO2 60 mm Hg, PCO2 110 mm Hg,
pH 7.20. You conclude
A. The patient has a normal PO2.
B. The patient has a normal PCO2.
C. There is a respiratory alkalosis.
D. There is a partially compensated respiratory alkalosis.
E. The values for PO2 and PCO2 are internally inconsistent.
7) Most of the carbon dioxide transported in the arterial blood is in the form of
A. Dissolved.
B. Bicarbonate.
C. Attached to hemoglobin.
D. Carbamino compounds.
E. Carbonic acid.
8) A patient with chronic lung disease has arterial PO2 and PCO2 values of 50 and 60
mm Hg, respectively, and a pH of 7.35. How is his acid-base status best described?
A. Normal
B. Partially compensated respiratory alkalosis
C. Partially compensated respiratory acidosis
Less than 7.4 (normal) but not less than 7.3 means it is partially compensated.
D. Metabolic acidosis
E. Metabolic alkalosis
9) The PO2 (in mm Hg) inside skeletal muscle cells during exercise is closest to
A. 3
B. 10
C. 20
D. 30
E. 40
10) A patient with chronic pulmonary disease undergoes emergency surgery.
Postoperatively, the arterial PO2, PCO2, and pH are 50 mm Hg, 50 mm Hg, and
7.20, respectively. How would the acid-base status be best described?
A. Mixed respiratory and metabolic acidosis
B. Uncompensated respiratory acidosis
C. Fully compensated respiratory acidosis
D. Uncompensated metabolic acidosis
E. Fully compensated metabolic acidosis
11) The laboratory provides the following report on arterial blood from a patient:
PCO2 32 mm Hg, pH 7.25, HCO3
− concentration 25 mmol·liter−1. You conclude that
there is
A. Respiratory alkalosis with metabolic compensation.
B. Acute respiratory acidosis.
C. Metabolic acidosis with respiratory compensation.
D. Metabolic alkalosis with respiratory compensation.
E. A laboratory error.
12) A patient with shortness of breath is breathing air at sea level, and an arterial
blood sample shows PO2 90 mm Hg, PCO2 32 mm Hg, pH 7.30. Assuming that
the respiratory exchange ratio is 0.8, these data indicate
A. Primary respiratory alkalosis with metabolic compensation.
B. Normal alveolar-arterial PO2 difference.
C. Arterial O2 saturation less than 70%.
D. The sample was mistakenly taken from a vein.
E. Partially compensated metabolic acidosis.

Regular PCO2 is 40
Chapter 7
1) Concerning contraction of the diaphragm,
A. The nerves that are responsible emerge from the spinal cord at the level of the
lower thorax.
B. It tends to flfl atten the diaphragm.
C. It reduces the lateral distance between the lower rib margins.
D. It causes the anterior abdominal wall to move in.
E. It raises intrapleural pressure.
2) Concerning the pressure-volume behavior of the lung,
A. Compliance decreases with age.
B. Filling an animal lung with saline decreases compliance.
C. Removing a lobe reduces total pulmonary compliance.
D. Absence of surfactant increases compliance.
E. In the upright lung at FRC, for a given change in intrapleural pressure, the
alveoli near the base of the lung expand less than those near the apex.
3) Two bubbles have the same surface tension, but bubble X has 3 times
the diameter of bubble Y. The ratio of the pressure in bubble X to that in
bubble Y is
A. 0.3:1
B. 0.9:1
C. 1:1
D. 3:1
E. 9:1
4) Pulmonary surfactant is produced by
A. Alveolar macrophages.
B. Goblet cells.
C. Leukocytes.
D. Type I alveolar cells.
E. Type II alveolar cells.
5) The basal regions of the upright human lung are normally better ventilated than
the upper regions because
A. Airway resistance of the upper regions is higher than of the lower regions.
B. There is less surfactant in the upper regions.
C. The blood flflow to the lower regions is higher.
D. The lower regions have a small resting volume and a relatively large increase in
volume.
E. The PCO2 of the lower regions is relatively high.
6) Pulmonary surfactant
A. Increases the surface tension of the alveolar lining liquid.
B. Is secreted by type I alveolar epithelial cells.
C. Is a protein.
D. Increases the work required to expand the lung.
E. Helps to prevent transudation of flfluid from the capillaries into the alveolar
spaces.
7) Concerning normal expiration during resting conditions,
A. Expiration is generated by the expiratory muscles.
B. Alveolar pressure is less than atmospheric pressure.
C. Intrapleural pressure gradually falls (becomes more negative) during the
expiration.
D. Flow velocity of the gas (in cm·s−1) in the large airways exceeds that in the
terminal bronchioles.
E. Diaphragm moves down as expiration proceeds.
8) An anesthetized patient with paralyzed respiratory muscles and normal lungs is
ventilated by positive pressure. If the anesthesiologist increases the lung volume
2 liters above FRC and holds the lung at that volume for 5 seconds, the most
likely combination of pressures (in cm H2O) is likely to be
Mouth Alveolar Intrapleural
A. 0 0 −5
B. 0 +10 −5
C. +10 +10 −10
D. +20 +20 +5
E. +10 0 −10
9) When a normal subject develops a spontaneous pneumothorax of his right lung,
you would expect the following to occur:
A. Right lung contracts.
B. Chest wall on the right contracts.
C. Diaphragm on the right moves up.
D. Mediastinum moves to the right.
E. Blood flflow to the right lung increases.
10) According to Poiseuille’s law, reducing the radius of an airway to one-third will
increase its resistance how many fold?
A. 1/3
B. 3
C. 9
D. 27
E. 81
11) Concerning airflflow in the lung,
A. Flow is more likely to be turbulent in small airways than in the trachea.
B. The lower the viscosity, the less likely is turbulence to occur.
C. In pure laminar flfl ow, halving the radius of the airway increases its resistance
eightfold.
D. For inspiration to occur, mouth pressure must be less than alveolar pressure.
E. Airway resistance increases during scuba diving.
12) The most important factor limiting flfl ow rate during most of a forced expiration
from total lung capacity is
A. Rate of contraction of expiratory muscles.
B. Action of diaphragm.
C. Constriction of bronchial smooth muscle.
D. Elasticity of chest wall.
E. Compression of airways.
13) Which of the following factors increases the resistance of the airways?
A. Increasing lung volume above FRC
B. Increased sympathetic stimulation of airway smooth muscle
C. Going to high altitude
D. Inhaling cigarette smoke
E. Breathing a mixture of 21% O2 and 79% helium (molecular weight 4)
14) A normal subject makes an inspiratory effort against a closed airway. You would
expect the following to occur:
A. Tension in the diaphragm decreases.
B. The internal intercostal muscles become active.
C. Intrapleural pressure increases (becomes less negative).
D. Alveolar pressure falls more than intrapleural pressure.
E. Pressure inside the pulmonary capillaries falls.
Chapter 8
1) Concerning the respiratory centers,
A. The normal rhythmic pattern of breathing originates from neurons in the motor
area of the cortex.B. During quiet breathing, expiratory neurons fifire actively.
C. Impulses from the pneumotaxic center can stimulate inspiratory activity.
D. The cortex of the brain can override the function of the respiratory centers.
E. The only output from the respiratory centers is via the phrenic nerves.
2) Concerning the central chemoreceptors,
A. They are located near the dorsal surface of the medulla.
B. They respond to both the PCO2 and the PO2 of the blood.
C. They are activated by changes in the pH of the surrounding extracellular flfluid.
D. For a given rise in PCO2, the pH of cerebrospinal flfl uid falls less than that of blood.
E. The bicarbonate concentration of the CSF cannot affect their output.
3) Concerning the peripheral chemoreceptors,
A. They respond to changes in the arterial PO2 but not pH.
B. Under normoxic conditions, the response to changes in PO2 is very small.
C. The response to changes in PCO2 is slower than for central chemoreceptors.
D. They are the most important receptors causing an increased ventilation in
response to a rise in PCO2.
E. They have a low blood flflow per gram of tissue.
4) Concerning the ventilatory response to carbon dioxide,
A. It is increased if the alveolar PO2 is raised.
B. It depends only on the central chemoreceptors.
C. It is increased during sleep.
D. It is increased if the work of breathing is raised.
E. It is a major factor controlling the normal level of ventilation.
5) Concerning the ventilatory response to hypoxia,
A. It is the major stimulus to ventilation at high altitude.
B. It is primarily brought about by the central chemoreceptors.
C. It is reduced if the PCO2 is also raised.
D. It rarely stimulates ventilation in patients with chronic lung disease.
E. It is important in mild carbon monoxide poisoning.
6) The most important stimulus controlling the level of resting ventilation is
A. PO2 on peripheral chemoreceptors.
B. PCO2 on peripheral chemoreceptors.
C. pH on peripheral chemoreceptors.
D. pH of CSF on central chemoreceptors.
E. PO2 on central chemoreceptors.
7) Exercise is one of the most powerful stimulants to ventilation. It primarily works
by way of
A. Low arterial PO2.
B. High arterial PCO2.
C. Low PO2 in mixed venous blood.
D. Low arterial pH.
E. None of the above.
8) Concerning the Hering-Breuer inflflation reflflex,
A. The impulses travel to the brain via the carotid sinus nerve.
B. It results in further inspiratory efforts if the lung is maintained inflflated.
C. It is seen in adults at small tidal volumes.
D. It may help to inflfl ate the newborn lung.
E. Abolishing the reflflex in many animals causes rapid, shallow breathing.
