Bloe8 Chapter 33
2 15-question online student quizzes

Questions are organized by section number and have an (F), (C), or (A) at the beginning to designate the modified Bloom categories used in the test item files.
Quiz 1
(C)1.  Why do animal tissues produce carbon dioxide? 

a. it is an essential nutrient.
b. to attract oxygen.
c. it is a waste product from aerobic cellular respiration.
d. they don't produce carbon dioxide; it diffuses into the tissues from the blood.

Answer: c
Hint: Consider the role of carbon dioxide in cellular respiration. For more information, see section 33.1 in your text.
Feedback: 

a. Incorrect. This would be true for plant tissues during photosynthesis.
b. Incorrect. Although they are both gases, they do not have a chemical attraction to each other.
c. Correct. Carbon dioxide is a breakdown product of glucose during aerobic cellular respiration.
d. Incorrect. Blood becomes enriched with carbon dioxide after it diffuses from the tissues into the blood.

(C)2.  Why is breathing so important? 

a. A fresh supply of oxygen must be constantly provided so that cells are able to metabolize glucose efficiently.
b. The constant production of carbon dioxide by cells must be constantly removed from the body.
c. Because respiration, also called breathing, is synonymous with cell respiration.
d. all of the above
e. Both the first and second answers are correct.

Answer: e
Hint: Examine section 33.1 for general mechanisms about the physiological importance of breathing.
Feedback: 

a. Incorrect. This is not the only correct answer.
b. Incorrect. This is not the only correct answer.
c. Incorrect. Breathing involves the transport of respiratory gases to and from the circulatory system. Cell respiration involves the oxidative metabolism of glucose in an effort to provide ATP to the cells.
d. Incorrect. Not all of the above are correct. 
e. Correct. These two choices are reasons for the importance of breathing.
(C)3.  What will happen to blood after it passes through the body's tissues? 

a. It will be enriched in oxygen and carbon dioxide.
b. It will become enriched with carbon dioxide and its oxygen content will decrease.
c. It will become enriched in oxygen and depleted of carbon dioxide.
d. It will be depleted of both oxygen and carbon dioxide.

Answer: b
Hint: Consider the role of respiratory gases in metabolism. For more information, see section 33.1 in your text.
Feedback: 

a. Incorrect. Although there will be an exchange of gases, the blood does not become enriched in both of these.
b. Correct. The tissues produce carbon dioxide during respiration, which diffuses into the blood. Body tissues use oxygen during cellular respiration; therefore, the levels of oxygen in the tissue are low compared to the blood. This leads to the diffusion of oxygen from the blood and into the tissues.
c. Incorrect. This would be the appropriate description of what would happen at the lungs.
d. Incorrect. Although there will be an exchange of gases, the blood will not become depleted of both of these.
(F)4.  Which of the following stages in the process of respiratory gas exchange occurs by diffusion? 

a. the movement of respiratory gases across the respiratory surfaces of the lung
b. the movement of respiratory gases between the tissues of the body and the circulatory system
c. the movement of atmospheric gas into and out of the lungs
d. the movement of respiratory gases within the blood of the circulatory system
e. Both the first and second answers are correct.
f. Both the third and fourth answers are correct.

Answer: e
Hint: Carefully distinguish between the physiological processes of bulk flow and diffusion. For more information, review section 33.2 in the text.
Feedback: 

a. Incorrect. This is not the only correct answer.
b. Incorrect. This is not the only correct answer.
c. Incorrect. This occurs by bulk flow, not diffusion.
d. Incorrect. This occurs by bulk flow, not diffusion.
e. Correct.  Both of these occur by diffusion.
f. Incorrect. One of these occurs by bulk flow.
(C)5. Which of the following represents an evolutionary adaptation that terrestrial animals have to aid in improving the efficiency of their respiratory systems? 

a. keep the respiratory exchange surfaces outside the body to expose them to the oxygen in the air
b. moisten the respiratory exchange surface only when necessary
c. thicken the membrane lining the body surface to reduce water loss and promote the diffusion of gases through the skin
d. development of complex internal lungs with massive amounts of surface area for gas exchange

Answer: d
Hint: Animals are made of mostly water. Cells are filled and surrounded by water inside the bodies of animals. Diffusion across the cell membranes of the body, therefore, takes place in a wet or moist environment. For more information, review section 33.2 in the text.
Feedback: 

a. Incorrect. The opposite is true. Respiratory airways like the tracheae of insects and the lungs of vertebrates are all inside the body.
b. Incorrect. The exchange surface must always be kept moist to facilitate diffusion of respiratory gases.
c. Incorrect. Although the thicker skin will help reduce water loss, it will reduce the amount of gas exchange that can occur across that surface.
d. Correct. By internalizing the respiratory surface, the terrestrial animals will be able to reduce water loss. The complex internal structures produce a large surface area that can be used for gas exchange.

(C)6.  An advantage of gas exchange in aquatic habitats, as compared to terrestrial, is that ___________. 

a. water contains more dissolved oxygen than air
b. gills are more protected from environmental damage
c. keeping respiratory membranes moist is easy
d. body heat is more easily maintained

Answer: c
Hint: Consider comparing a fish gill to a human lung. For more information, review section 33.2 of the text.
Feedback: 

a. Incorrect. Air has more oxygen than water: That is why fish must move through the water—to capture the most oxygen from it.
b. Incorrect. Although gills have an operculum cover over them, they can still be damaged, being particularly susceptible to worms and other parasites. They are even more susceptible to chemicals in the water.
c. Correct. Gills are immersed in water.
d. Incorrect. Heat is lost from the body more quickly in an aquatic environment. Warm-blooded aquatic mammals, such as seals and whales, must have huge reserves of blubber to maintain core body temperature.

(F)7.  Which of the following make up the gas-exchange portion of the human respiratory system? 

a. larynx
b. alveoli
c. pharynx
d. bronchi

Answer: b
Hint: There are two parts of the respiratory system (the conducting portion and the gas-exchange portion). For more information, refer to section 33.3 in your textbook.
Feedback: 

a. Incorrect. This is part of the conducting portion.
b. Correct. Gases diffuse across the thin walled alveoli during their exchange with the blood. This is what defines the gas-exchange portion of the respiratory system.
c. Incorrect. This is part of the conducting portion.
d. Incorrect. This is part of the conducting portion.

(F)8.  Which of the following vessels brings deoxygenated blood to an alveolus? 

a. a branch of the pulmonary artery
b. a branch of the pulmonary vein
c. a branch of the aorta
d. a branch of the inferior vena cava

Answer: a
Hint: Try to remember how arteries and veins are defined. For a review of the vessels that carry blood to and from the lungs, see section 33.3 in your text.
Feedback: 

a. Correct. Arteries take blood away from the heart. The pulmonary artery brings blood to the lungs.
b. Incorrect. The pulmonary vein carries oxygenated blood.
c. Incorrect. The aorta carries oxygenated blood.
d. Incorrect. Although the inferior vena cava does carry deoxygenated blood, it delivers that blood to the right atrium.

(F)9.  Which of the following represents the role of the epiglottis in the human respiratory system? 

a. It blocks the esophagus during breathing to prevent air from going into the stomach.
b. It contracts to force air out of the trachea.
c. It blocks the larynx during swallowing to prevent food from entering the lungs.
d. It acts as a gas-exchange surface for the exchange of carbon dioxide and oxygen.

Answer: c
Hint: For a review of the function of the epiglottis, see section 33.3 in your text.
Feedback: 

a. Incorrect. The lungs create a vacuum effect that draws in air. Therefore, there is no need to prevent air from going down the esophagus to the stomach.
b. Incorrect. Movements of the diaphragm and chest wall muscles work to force out the air.
c. Correct. During swallowing, the larynx rides up against the epiglottis to cover the opening so that food moves down the esophagus.
d. Incorrect. This is the role of the alveoli.

(F)10.  Which is a structure shared by the digestive and respiratory systems? 

a. esophagus
b. alveolus
c. larynx
d. pharynx

Answer: d
Hint: Shared means that this structure will conduct both food and air depending on what is needed. For more information, see section 33.3 in your text.
Feedback: 

a. Incorrect. This structure only has a role in the digestive system.
b. Incorrect. This structure only has a role in the respiratory system.
c. Incorrect. This structure only has a role in the respiratory system.
d. Correct. The pharynx sits just above the epiglottis.

(F)11.  Which part of the respiratory system is responsible for producing the voice? 

a. bronchioles
b. larynx
c. pharynx
d. alveolus

Answer: b
Hint: For more information on voice and sound production, see section 33.3 in your text.
Feedback: 

a. Incorrect. The bronchioles are small tubes that conduct inhaled air into the alveoli where gas exchange occurs.
b. Correct. The larynx contains the "voice box," which is responsible for producing sounds.
c. Incorrect. The pharynx is a space just above the epiglottis that is shared by both the respiratory and digestive system.
d. Incorrect. The alveoli are thin-walled air sacs that function as the gas-exchange portion of the respiratory system.

(F)12.  Which of the following structures represents the smallest tubes that are part of the conducting portion of the respiratory system? 

a. bronchioles
b. bronchi
c. trachea
d. larynx

Answer: a
Hint: There are two parts of the respiratory system (the conducting portion and the gas-exchange portion). For more information, see section 33.3 in your text.
Feedback: 

a. Correct. The bronchioles conduct air to the alveoli, which begins the gas-exchange portion of the respiratory system.
b. Incorrect. Although these tubes are part of the conducting portion of the respiratory system, they are not the smallest.
c. Incorrect. Although this tube is part of the conducting portion of the respiratory system, it is not the smallest.
d. Incorrect. Although this tube is part of the conducting portion of the respiratory system, it is not the smallest.

(C)13.  The major criterion that determines rate of breathing is __________. 

a. blood oxygen level
b. blood carbon dioxide level
c. nitrogen in the atmosphere
d. blood carbon monoxide level
Answer: b
Hint: Please review section 33.3 of the text.  It is probably not your first guess.
Feedback: 

a. Incorrect. There must be a huge drop in atmospheric oxygen level to stimulate the brain’s respiratory center.
b. Correct. Carbon dioxide and pH (related to CO2 and carbonic acid) stimulate the respiratory center much more than oxygen loss.
c. Incorrect. Our cells do not use nitrogen gas, although atmospheric nitrogen level is 78%.
d. Incorrect. You might think that high CO blood level would increase breathing rate, since CO is starving the cells of oxygen. Instead, you become very tired and sleepy, eventually dying.
(F)14.  When you perform strenuous exercise, __________. 

a. the diaphragm and rib muscles will contract to increase chest volume
b. excess carbon monoxide will stimulate the respiratory center of the brain so the rate of breathing increases
c. oxygen will diffuse into the capillaries around the alveoli in addition to diffusion through the walls of the bronchi
d. additional oxygen and carbon dioxide are exchanged through the skin to support the increase in metabolism

Answer: a
Hint: Please review section 33.3 of the text.  Exhalation during rest is different from exhalation during strenuous exercise. 
Feedback: 

a. Correct. You must pull in more air for tissues when exercising, and this requires a large chest expansion.
b. Incorrect. Carbon monoxide is not a by-product of muscle contraction.
c. Incorrect. Gas diffusion cannot occur across the bronchi walls. The bronchi are part of the conducting portion of the respiratory system. 
d. Incorrect. Mammalian skin is too thick to allow diffusion of gases.

(F)15. Carbon monoxide poisoning kills by ___________. 

a. preventing the production of neurotransmitters in brain cells
b. binding to oxygen, thereby preventing it from getting to hemoglobin
c. depriving cells of oxygen by competing with it for the hemoglobin in the red blood cells
d. enzymatically destroying the cells of the body

Answer: c
Hint: The blood of a person with carbon monoxide poisoning is as red as it would be in the presence of oxygen. This is why people with this type of poisoning often show pinkish lips and nail beds. For more information, review section 33.3 of the text.
Feedback: 

a. Incorrect. CO does not have a specific effect on brain cells.
b. Incorrect. CO and oxygen do not react.
c. Correct. CO binds at least 200 times stronger to hemoglobin than does oxygen; therefore, it competitively blocks the oxygen.
d. Incorrect. CO is not an enzyme.

Quiz 2

(F)1.  How would you best define the role of oxygen and carbon dioxide in aerobic cellular respiration? 

a. Carbon dioxide is required and oxygen in produced during aerobic cellular respiration.
b. Oxygen is required and carbon dioxide is produced during aerobic cellular respiration.
c. Both are required as building blocks for producing ATP.
d. Neither is required for aerobic cellular respiration.

Answer: b
Hint: Aerobic means ''with oxygen.'' For more information on the role that the respiratory system plays in cell metabolism, review section 33.1 in your textbook.
Feedback: 

a. Incorrect. This description would be true for photosynthesis.
b. Correct. Oxygen is combined with glucose during aerobic cellular respiration. One of the products of this form of cellular metabolism is carbon dioxide.
c. Incorrect. Cells use the energy from aerobic cellular respiration to make ATP.
d. Incorrect. In aerobic cellular respiration, one of these gases is required, and the other is produced as a waste product.

 (F)2.  What is the role of bulk flow in respiration? 

a. To exchange respiratory gases between inhaled air and blood
b. To exchange respiratory gases between blood and the body tissues
c. To transport gases carried in the blood and lung air

Answer: c
Hint: Diffusion and bulk flow are the two major processes involved in the movement of respiratory gases. For more information, review section 33.2 in the textbook.
Feedback: 

a. Incorrect. This is done through the process of diffusion.
b. Incorrect. This is done through the process of diffusion.
c. Correct. Bulk flow is the movement of respiratory gases in large quantities (bulk) through relatively large spaces. This process is involved in the movement of gases in and out of the lungs and the transport of the gases carried by the blood.

(C)3.  Why does oxygen diffuse from the blood into the tissues? 

a. because the tissues have depleted their oxygen, and the oxygen in the blood is at a higher concentration than in the tissues
b. because tissues produce carbon dioxide, which attracts oxygen
c. because tissues produce oxygen and the oxygen in the blood wants to mix with the oxygen in the tissues
d. because oxygen is charged and is attracted to oppositely charged molecules in the tissues

Answer: a
Hint: Recall that diffusion occurs because of concentration gradients. For more information, refer to section 33.2 in the textbook.
Feedback: 

a. Correct. Oxygen moves down its concentration gradient into the tissues.
b. Incorrect. Although they are both gases, they do not have a chemical attraction to each other.
c. Incorrect. The tissues do not produce oxygen during metabolism.
d. Incorrect. Oxygen is a small, uncharged molecule.

(F)4.  What features that facilitate diffusion of respiratory gases are shared by all animals with some type of respiratory system? 

a. The surface across which the exchange of respiratory gases is made is exceedingly thin.
b. The respiratory surface is always moist.
c. The respiratory surface is very big.
d. The respiratory surface is an internal lung.
e. all of the above
f. The first three answers are all correct.

Answer: f
Hint: Anything that would facilitate diffusion is important for the exchange of respiratory gases in any respiratory system. For more information, review section 33.2 in the text.
Feedback: 

a. Incorrect. This is not the only correct answer.
b. Incorrect. This is not the only correct answer.
c. Incorrect. This is not the only correct answer.
d. Incorrect. This is not true for many animals (e.g., earthworms).
e. Incorrect. Not all of the above are correct.
f. Correct.  The first three are all features shared by all animals to facilitate diffusion of respiratory gases.
(F)5.  Which of the following types of animal use tracheae for respiration? 

a. mollusks
b. snails
c. insects 
d. fish
Answer: c
Hint: Review section 33.2 in your textbook.  These typically have a sets of spiracles on body segments.
Feedback: 

a. Incorrect.  Mollusks use gills.
b. Incorrect.  Snails use simple lungs.
c. Correct. Insects use trachea for respiration.
d. Incorrect.  Most fish use gills.
(F)6.  What is meant by the “gas-exchange portion” of the respiratory system? 

a. the part of the anatomy where the blood mixes together with air.
b. the part of the anatomy where gases in the air mix together.
c. the part of the anatomy the only function of which is to carry air.
d. the part of the anatomy where respiratory gases are exchanged between the inhaled air within the alveoli and the blood flowing through the pulmonary capillaries.

Answer: d
Hint: "Why do animals exchange gases with their environment? For more information on this concept, review section 33.3 in your text"
Feedback: 

a. Incorrect.  In the respiratory system, the air and blood never make direct contact.
b. Incorrect. The inhaled air already contains a mix of gases.
c. Incorrect. This would define the conducting portion of the anatomy.
d. Correct. The exchange of gases occurs across the membranes cells found in the gas-exchange portion of the respiratory anatomy.

(C)7.  Take a huge breath while sitting up straight in your chair, and then do this again while slumped over. Compare the air volume entering the lungs in each situation. Why is there a difference? 

a. The chest and rib cage cannot be increased in size effectively when you are slumped over in a chair.
b. You cannot contract your chest muscles when slumped in a chair.
c. There is less air moved into the lungs when you are slumped because the tissues need less oxygen for cellular respiration.
d. The rib cage stays locked in an upward and outward orientation.

Answer: a
Hint: Please review section 33.3 of the text.  How does your body force air into your lungs during breathing?
Feedback: 

a. Correct. The orientation of the upper body does not allow full expansion of the chest cavity.
b. Incorrect. You can contract your chest muscles, just not effectively.
c. Incorrect. The same amount of oxygen is needed by the body in a resting position, whether slumped over or sitting straight.
d. Incorrect. Even when unable to move the rib cage effectively, there will still be some change in the orientation.

(C)8. Compare the lungs to other respiratory structures such as gills and skin. What is the major advantage of the lungs? 

a. Oxygen diffuses faster across lung respiratory membranes than gill respiratory membranes.
b. The lungs have more surface area, with accompanying greater respiratory membrane for gas exchange.
c. Lungs are easier to inflate than gills.
d. The alveoli of lungs are more protected than other respiratory membranes.

Answer: b
Hint: Please review sections 33.2 and 33.3 of your text.  Where do the organisms that use skin or gills for respiration live?
Feedback: 

a. Incorrect. Gill respiratory membranes are more advantageous for capturing oxygen out of water, particularly oxygen-poor water.
b. Correct. The lungs have around one-half the size of a tennis court in respiratory membrane surface.
c. Incorrect. This is not an issue since gills do not inflate and do not need to.
d. Incorrect. That is certainly true when talking about the gills of terrestrial animals, such as salamanders: Their gills are external and unprotected. However, fish have an operculum over their gills.

(C)9.  Sleep apnea is a cessation of breathing that can result in lack of sleep, irritability, lack of concentration, tiredness, and, in severe cases, heart attacks. The apnea is prompted either by a failure of the brain to communicate with the respiratory muscles or an obstructed airway associated with the tongue or muscles of the pharynx or larynx. The more efficient treatment, although one that many people prefer not to use, is the CPAP—continuous positive airway pressure. Fitting over the nose, the mask is attached to a tube that is connected to a portable low-pressure generator. How is this breathing different from normal breathing? 

a. There is no difference between the breathing mechanics. The generator produces negative pressure breathing, causing the air to be sucked into the lung in a similar way to normal breathing.
b. The generator increases the air pressure so that the air is actually forced into the lungs. This is the opposite of what happens in a normal breath.
c. The generator sucks the air out of the lungs actively, whereas in a normal expiration it is passively accomplished.

Answer: b
Hint: Why does air enter your lungs when you expand your chest? For more information, review section 33.3 of the text.
Feedback: 

a. Incorrect. There is no way a machine could cause the lungs to suck air into them.
b. Correct. Normal breathing is negative pressure breathing. The expansion of the chest and rib cage decreases the pressure in the lungs, and the lungs are pulled outward along with the chest wall, thereby sucking in air from the outside.
c. Incorrect. The generator moves air only in one direction—out. It cannot suck air out of the lungs.

(F)10.  Through what sequence of structures would a volume of air have to travel from the mouth into the lungs? 

a. mouth—pharynx—bronchi—bronchioles—alveoli
b. mouth—pharynx—bronchioles—bronchi—alveoli
c. mouth—larynx—trachea—pharynx—alveoli
d. none of the above

Answer: a
Hint: Try making a sketch of the respiratory system. Even the most basic sketch will provide you with a framework for answering this question. For more information, review section 33.3 in the text.
Feedback: 

a. Correct. This is an incomplete listing of the parts of the respiratory airways, but the ones that are listed here are in the correct sequence if you are moving from the mouth into the lungs.
b. Incorrect. The larger bronchi are "upstream" of the smaller bronchioles.
c. Incorrect. The pharynx would need to be placed ahead of the larynx in this list.
d. Incorrect.

(F)11.  What mechanism is used to transport both carbon dioxide and oxygen in the blood? 

a. hemoglobin
b. dissolved in the blood plasma
c. sodium bicarbonate ions
d. all of the above

Answer: a
Hint: Compare and contrast the transport mechanisms for the two respiratory gases, oxygen and carbon dioxide. Oxygen has only one primary mechanism, while carbon dioxide has three. For more information, review section 33.3 in the text.
Feedback: 

a. Correct. Hemoglobin carries that vast majority of oxygen. Only a small percentage of oxygen is dissolved in the plasma. But hemoglobin is also responsible for carrying approximately 20% of the carbon dioxide present in the plasma.
b. Incorrect. Well, technically this is correct, but for all intents and purposes, we can ignore the amount of oxygen that is dissolved in the plasma, unlike the situation for carbon dioxide where as much as 10% of the total amount of carbon dioxide is dissolved in the plasma.
c. Incorrect. Oxygen is not carried in this manner, but the majority of carbon dioxide is transported in this fashion.
d. Incorrect.  There is only one correct answer.
(C)12.  If humans did not have lungs, but instead their skin was thin and moist for gas exchange, they would struggle to meet the oxygen demand of the tissues. Why does this not work? 

a. The connection to the circulatory system would be lost.
b. Temperature control would become very difficult.
c. The external air does not contain a sufficient amount of oxygen for sufficient gas exchange.
d. The skin would not provide a great enough surface area for gas exchange.

Answer: d
Hint: Consider the structure of the human lung and how this structure is adapted to meet the challenge of respiration. For more information, review section 33.3 in the text.
Feedback: 

a. Incorrect. The skin has a large network of blood vessels (including capillaries) that would take part in gas exchange.
b. Incorrect. Although this may be true, it does not explain why the oxygen demand of the tissues would not be met.
c. Incorrect. This same external air is what we draw down into our lungs. There is a sufficient amount of oxygen in that air for gas exchange. 
d. Correct. The internal structure of the lung contains approximately 80 times more surface area than what you would find with human skin. Respiration across the skin simply would not provide enough oxygen to support metabolism.

(C)13.  Why do many emphysema patients voluntarily contract muscles that help them increase their chest volume when they inhale? 

a. Emphysema patients have less respiratory surface area because of the damaged alveoli. To compensate, they must bring in larger volumes of air when they inhale.
b. Emphysema patients have a higher metabolism. In order to meet the higher oxygen demand of the tissues, they must bring in larger volumes of air.
c. The diaphragms of emphysema patients become paralyzed. The voluntary actions used to increase chest volume help compensate for this problem.
d. The tumors associated with this disease obstruct the airways. The expansion of the chest cavity helps draw air past these obstructions.

Answer: a
Hint: This labored breathing helps bring in more air. Why does an emphysema patient need more air than a healthy person? For more information, review the Health Watch: Smoking—A Life and Breath Decision in the text.
Feedback: 

a. Correct. This compensation helps deliver more oxygen to support the tissues that would be deprived if breathing were shallower. 
b. Incorrect. Although these movements would bring in larger amounts of air, it is not to support a higher metabolism.
c. Incorrect. Emphysema is the result of damage to the lung, not the diaphragm.
d. Incorrect. Emphysema is not a form of cancer. There are no tumors associated with this disease.

(C)14.  A patient is rushed to the hospital unconscious. The doctor notes that the lips, extremities, and nail beds of this patient have turned blue. The patient's friend tells the doctor that he thinks it is carbon monoxide poisoning. Why should the doctor be skeptical of this diagnosis? 

a. The doctor should be skeptical because carbon monoxide would cause harm to humans only if it were at extremely high concentrations in the air we breathe.
b. The doctor should be skeptical because carbon monoxide breaks apart into carbon and oxygen. The oxygen can then bind to the hemoglobin in the red blood cells.
c. The doctor should be skeptical because the blue color in the nail beds and lips means that the person has either lost a large amount of blood, or blood is just not reaching these areas of the body.
d. The doctor should be skeptical because when carbon monoxide binds to hemoglobin, it produces the bright red color seen when oxygen binds to this molecule. 

Answer: d
Hint: Oxygenated blood turns a bright red, deoxygenated blood is a dark red that appears blue under the skin. For more information, review section 33.3 in the text.
Feedback: 

a. Incorrect. Air with as little as 0.1% carbon monoxide can be lethal to humans.
b. Incorrect. Carbon monoxide is carried in the blood as CO. It does not break apart.
c. Incorrect. Even when adequate amounts of blood are present, the blue color seen in the nail beds and lips can occur when there is a lack of oxygen in the blood. 
d. Correct. People with carbon monoxide poisoning will often show pinkish lips and nail beds due to this effect. 

(C)15.  When oxygen and carbon dioxide are carried in the blood, very little is carried in the plasma in a dissolved form. How does this help facilitate gas exchange at the lungs and tissues? 

a. This helps the blood pull oxygen into the blood from the air and carbon dioxide into the blood from the tissues.
b. The gases travel faster when they are bound to hemoglobin.
c. By competing for hemoglobin, the carbon dioxide can force the oxygen into the tissues. At the lungs, the oxygen forces the carbon dioxide off of this molecule so that it can be released into the air.
d. By removing the oxygen and carbon dioxide from solution in the plasma, a gradient for these gases can be maintained to favor diffusion. 

Answer: d
Hint: Why does oxygen enter the blood from the air in the lungs? Why does carbon dioxide enter the blood from the tissues? For more information, review section 33.3 in the text.
Feedback: 

a. Incorrect. Gas exchange does not occur because the blood "pulls" these gases. The movement of these gases involves the process of diffusion. 
b. Incorrect. The cells and plasma travel together. In addition, more than 70% of the carbon dioxide travels as bicarbonate (not bound to the hemoglobin).
c. Incorrect. These gases do not exchange as the result of competition with each other for hemoglobin. In addition, approximately 70% of the carbon dioxide carried in the blood is not bound to hemoglobin. 
d. Correct. This gradient helps promote the exchange of these gases at the lungs and tissues as they move down their concentration gradient. 

