Human Biology: Concepts and Current Issues, 6e (Johnson)

Chapter 10   The Respiratory System: Exchange of Gases

10.1   Multiple Choice Questions

1) Which of the following best explains why humans must constantly breathe in oxygen in order to stay alive?

A) Oxygen is an important source of energy for cells.

B) Oxygen is the final electron acceptor in the process of cellular respiration, which results in the production of the ATPs required to fuel cell functions.

C) Oxygen must be available to cells in order for them to make the sugars necessary to supply energy for cell functions.

D) Oxygen is used to drive the anaerobic breakdown of sugars for the production of ATP.

E) Oxygen is converted to carbon dioxide, which is then used to drive the production of ADP.

Answer:  B

Topic:  Sec. 10.0

Skill:  Understanding

2) Ventilation refers to the process by which

A) gases are exchanged between the cells and the lungs.

B) gases are exchanged between the air and the blood.

C) air moves into and out of the lungs.

D) gases are exchanged between the blood and the cells.

E) ATPs are produced.

Answer:  C

Topic:  Sec. 10.1

Skill:  Knowledge

3) The process of breathing requires the coordinated efforts of the

A) bones.

B) respiratory system.

C) circulatory system.

D) muscles.

E) All of the above are correct.

Answer:  E

Topic:  Sec. 10.1

Skill:  Understanding

4) Physicians recommend that people breathe through their noses instead of their mouths. Which of the following occurs as air is drawn through the nose?

A) Air is dried.

B) Carbon dioxide is removed from the air.

C) Moisture is removed from the air.

D) Harmful allergens and other toxic material cannot enter the nostrils.

E) Air is warmed and filtered.

Answer:  E

Topic:  Sec. 10.2

Skill:  Understanding

5) As air moves through the nasal cavity, it is humidified by

A) interstitial fluid released by blood vessels in the nose. 

B) water molecules trapped on the surface of nasal cilia. 

C) lymphatic fluid, following cleansing of the air by lymph nodes. 

D) mucus secreted by the epithelial mucosa. 

E) air is not humidified in the nasal cavity. 

Answer:  D

Topic:  Sec. 10.2

Skill:  Understanding

6) Snus is a new product developed in Sweden that

A) is used to prevent mucus production during colds.

B) was developed as part of allergy medication. 

C) is a type of smokeless tobacco. 

D) can be used to increase bronchiole tubes.

E) was designed to relieve stress on vocal cords. 

Answer:  C

Topic:  MJ's Human Biology Blog

Skill:  Knowledge

7) A little girl was playing in the snow one day and found that she was wiping her nose quite often. The "runny nose" that she was experiencing due to the cold temperatures resulted from

A) an insufficient production of mucus.

B) an inadequate supply of blood to the nasal epithelium.

C) the slowed activity of nasal cilia.

D) a buildup of tears in the nasal septum.

E) the inability of the sinuses to drain.

Answer:  C

Topic:  Sec. 10.2

Skill:  Application

8) When air leaves the pharynx, it next enters the

A) bronchioles.

B) larynx.

C) alveoli.

D) bronchi.

E) sinuses.

Answer:  B

Topic:  Sec. 10.2

Skill:  Knowledge

9) During the ingestion of food or liquid, the ________ tips to block the opening to the trachea. 

A) pharynx

B) bronchi

C) epiglottis

D) bronchioles

E) larynx

Answer:  C

Topic:  Sec. 10.2

Skill:  Knowledge

10) During puberty, the increased production of testosterone in males causes the rapid enlargement of which of the following structures of the respiratory system?

A) pharynx

B) esophagus

C) larynx

D) bronchi

E) bronchioles

Answer:  C

Topic:  Sec. 10.2

Skill:  Knowledge

11) During a cough, what is responsible for constricting the size of the trachea?

A) closure of the soft palate

B) cartilage

C) smooth muscle contractions

D) epiglottis

E) skeletal muscle contractions

Answer:  C

Topic:  Sec. 10.2

Skill:  Understanding

12) A small amount of fluid is contained in the pleural cavity to

A) promote exchanges of nutrients with both lungs. 

B) allow gas exchange between the lungs and the blood stream. 

C) allow white blood cells and macrophages access to foreign antigens entering the body through air. 

D) function as a lubricant as the lungs move during ventilation. 

E) serve as a shock absorber for the lungs during body movement. 

Answer:  D

Topic:  Sec. 10.2

Skill:  Understanding

13) Bronchioles differ from bronchi in that bronchioles

A) are wider in diameter.

B) carry oxygenated air towards the alveoli.

C) filter, warm, and humidify air.

D) lack cartilage in their walls.

E) are lined by a ciliated epithelium.

Answer:  D

Topic:  Sec. 10.2

Skill:  Understanding

14) Arrange the following entries in the order in which air contacts them as air is drawn into the body.


a. trachea
b. bronchiole
c. pharynx


d. alveoli
e. larynx

A) e, c, b, a, d

B) c, a, e, d, b

C) b, d, a, c, e

D) c, a, e, b, d

E) c, e, a, b, d

Answer:  E

Topic:  Sec. 10.2

Skill:  Understanding

15) Which of the following is true regarding the effect of smoking on the respiratory system?

A) The production of mucus increases in response to the presence of smoke.

B) Smoking destroys cilia lining the respiratory tract.

C) Particles and debris from the smoke accumulate in the mucus of the airway and increase risk for infections by pathogens.

D) "Smoker's cough" results from the heavy coughing that is necessary to clear accumulated mucus/particles from the airway.

E) All of the above are correct.

Answer:  E

Topic:  Sec. 10.2

Skill:  Understanding

16) During inspiration, intercostal muscles function to

A) flatten the diaphragm. 

B) pull the rib cage up and out, so that lung volume increases. 

C) constrict the lungs so that intrapulmonary pressure increases. 

D) separate the layers of pleural membranes.

E) increase blood flow to lung tissue.

Answer:  B

Topic:  Sec. 10.2

Skill:  Understanding

17) Air in the airways that does not participate in gas exchange is known as

A) expiratory reserve volume.

B) tidal volume.

C) inspiratory reserve volume.

D) dead space volume.

E) vital capacity.

Answer:  D

Topic:  Sec. 10.3

Skill:  Knowledge

18) External respiration is the process of 

A) transporting gases in the blood stream to target cells. 

B) exchanging air in lungs with the surrounding environment.

C) moving gases into or out of the blood stream with the lung tissue.

D) gas uptake by target cells.

E) carbon dioxide release by cells into the bloodstream.

Answer:  C

Topic:  Sec. 10.4

Skill:  Knowledge

19) Most of the carbon dioxide released by cells is transported in the venous supply in what form?

A) as free carbon dioxide gas

B) as oxyhemoglobin

C) soluble bicarbonate ion

D) bound to hemoglobin

E) carbonate 

Answer:  C

Topic:  Sec. 10.4

Skill:  Understanding

20) In which of the following situations is hemoglobin most likely to bind oxygen?

A) in a tissue with a low partial pressure of oxygen

B) in a tissue with a neutral pH

C) in a tissue with a high temperature

D) in a tissue with a low pH

E) in a metabolically active tissue (e.g., muscle)

Answer:  B

Topic:  Sec. 10.4

Skill:  Understanding

21) Oxygen rich blood flows through the heart

A) by entering the right atrium and continuing through the aortic arch. 

B) via the left atrium and ventricle before leaving on the systemic circuit. 

C) on the left side of the heart following returning from the lungs via the pulmonary arteries.

D) right to left.

E) only through the coronary arteries.

Answer:  B

Topic:  Sec. 10.4

Skill:  Understanding

22) Breast feeding has been shown to have no effect on causing breasts to sag later in life, however ________ does contribute to sagging.

A) smoking 

B) diabetes 

C) small lung volume 

D) decreased respiratory rate 

E) suppressed heart rate 

Answer:  A

Topic:  MJ's Human Biology Blog

Skill:  Understanding

23) Carbaminohemoglobin differs from hemoglobin in that carbaminohemoglobin

A) is found in blood plasma.

B) binds carbon monoxide instead of carbon dioxide.

C) is found in red blood cells.

D) is bound to carbon dioxide.

E) transports oxygen from the lungs to the cells.

Answer:  D

Topic:  Sec. 10.4

Skill:  Understanding

24) The respiratory control center is located

A) in the pulmonary veins.

B) in the pulmonary arteries.

C) medulla oblongata.

D) in the right lung.

E) throughout the arteries.

Answer:  C

Topic:  Sec. 10.5

Skill:  Understanding

25) Which of the following disorders is described as follows:  damage to motor nerves innervating skeletal muscle; skeletal muscles weaken;  death usually results within five years of diagnosis?

A) amytrophic lateral sclerosis

B) pleurisy

C) cystic fibrosis

D) emphysema

E) botulism

Answer:  A

Topic:  Sec. 10.5

Skill:  Knowledge

26) Which of the following is true regarding lung cancer?

A) Symptoms include chest pain, chronic cough, and wheezing.

B) Lung cancer may be treated with surgery, chemotherapy, and/or radiation.

C) This type of cancer typically takes many years to develop.

D) Problems associated with lung cancer include inadequate exchange of gases in the alveoli and impairment of blood flow in the pulmonary blood vessels.

E) All of the above are correct.

Answer:  E

Topic:  Sec. 10.6

Skill:  Understanding

27) During exhalation, the pressure inside the lungs

A) initially is higher than atmospheric pressure, but drops as air leaves the body.

B) must be maintained higher than atmospheric pressure. 

C) must be maintained lower than atmospheric pressure. 

D) gradually elevates as air enters the lungs. 

E) rapidly elevates. 

Answer:  A

Topic:  Sec. 10.5

Skill:  Understanding

28) Which of the following results from the stimulation by nerve impulses generated in the respiratory center when they arrive at the muscles involved in inspiration?

A) contraction of the diaphragm

B) reduction in the efficiency of oxygen transport by the blood

C) increase in air pressure in the lungs

D) opening of the trachea

E) downward movement of the ribs

Answer:  A

Topic:  Sec. 10.5

Skill:  Understanding

29) An increase in the amount of carbon dioxide in the body will cause

A) a simultaneous increase in the amount of oxygen in the body.

B) an increase in the pH of the blood.

C) a decrease in the rate at which impulses are released from the respiratory center.

D) slow, shallow breathing.

E) a decrease in the pH of the cerebrospinal fluid.

Answer:  E

Topic:  Sec. 10.5

Skill:  Understanding

30) This muscle separates the thoracic cavity from the abdominal cavity.

A) intercostal 

B) intracostal

C) cardiac

D) diaphragm

E) spleen

Answer:  D

Topic:  Sec. 10.3

Skill:  Knowledge

31) A condition in which wheezing occurs with breathlessness, a persistent cough, and yields yellowish or greenish phlegm is 

A) asthma.  

B) bronchitis. 

C) lung cancer. 

D) lupus. 

E) anemia. 

Answer:  B

Topic:  Sec. 10.6

Skill:  Knowledge

32) Which of the following is a symptom of botulism?

A) elevated stroke volume

B) paralysis of muscles used for breathing

C) cough yielding green phelgm

D) immune system attack of connective tissue

E) rash

Answer:  B

Topic:  Sec. 10.6

Skill:  Understanding

33) Burning of carbon-based fuels can produce ________, an odorless gas that competes with oxygen for binding to hemoglobin.

A) carbon tetrachloride 

B) nitrogen 

C) ozone 

D) hydrogen

E) carbon monoxide 

Answer:  E

Topic:  Health Watch

Skill:  Knowledge

10.2   True/False Questions

1) Oxygen moves from the lungs into the blood during internal respiration.

Answer:  FALSE

Topic:  Sec. 10.1

Skill:  Knowledge

2) Oxygen and carbon dioxide are exchanged with blood directly across the alveoli.

Answer:  TRUE

Topic:  Sec. 10.2

Skill:  Understanding

3) The trachea is completely surrounded by rings of cartilage, resulting in an organ that is inflexible.

Answer:  FALSE

Topic:  Sec. 10.2

Skill:  Understanding

4) Surfactant is released to reduced surface tension in the alveoli.

Answer:  TRUE

Topic:  Sec. 10.2

Skill:  Knowledge

5) Deoxygenated blood is transported to the pulmonary capillaries of the lungs by the pulmonary veins; oxygenated blood is transported away from the pulmonary capillaries by the pulmonary arteries.

Answer:  FALSE

Topic:  Sec. 10.2

Skill:  Understanding

6) Longer vocal cords generate higher-pitched tones than longer ones.

Answer:  FALSE

Topic:  Sec. 10.2

Skill:  Understanding

Use Figure 10.1 to answer the following question.

Figure 10.1
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7) The above illustration depicts expiration.

Answer:  FALSE

Topic:  Sec. 10.3

Skill:  Understanding

8) Lung capacity is typically measured with the use of a spirometer.

Answer:  TRUE

Topic:  Sec. 10.3

Skill:  Knowledge

9) Lung diseases, such as emphysema, can be diagnosed by measuring lung volumes and the rates at which these volumes change.

Answer:  TRUE

Topic:  Sec. 10.3

Skill:  Understanding

10) Hemoglobin in red blood cells can bind both oxygen and carbon dioxide, but not at the same time since they use the same binding site. 

Answer:  FALSE

Topic:  Sec. 10.4

Skill:  Understanding

11) An increase in the amount of carbon dioxide in the body will result in a decrease in the pH of the cerebrospinal fluid, which will result in an increase in breathing rate.

Answer:  TRUE

Topic:  Sec. 10.5

Skill:  Understanding

12) Snus is used to treat chronic bronchitis.

Answer:  FALSE

Topic:  MJ's Human Biology Blog

Skill:  Knowledge

13) There is substantial evidence that children who live with smokers are at an increased risk for asthma.

Answer:  TRUE

Topic:  Current Issue

Skill:  Understanding

10.3   Matching Questions

A) external respiration

B) breathing

C) cellular respiration
D) internal respiration
Match the following processes of respiration to their definition.

1) the process that results in water being produced as a byproduct

Topic: Sec. 10.1


Skill:  Knowledge

2) exchange of air between lungs and the environment


Topic:  Sec. 10.1

Skill:  Knowledge

3) movement of oxygen across alveoli into the bloodstream

Topic:  Sec. 10.1

Skill:  Understanding

4) movement of carbon dioxide from interstitial fluids into the blood

Topic:  Sec. 10.1

Skill:  Understanding

Answers: 1) C 2) B 3) A 4) D

Match the following terms to their definition.

A) vital capacity

B) expiratory reserve volume

C) residual volume
D) inspiratory reserve volume

E) tidal volume

5) the amount of air that can be forced out of the lungs beyond the tidal volume

Topic: Sec. 10.3


Skill:  Knowledge

6) the amount of air entering the lungs with every breath

Topic:  Sec. 10.3

Skill:  Knowledge

7) the amount of air that can be inhaled beyond the tidal volume

Topic:  Sec. 10.3

Skill:  Knowledge

8) the maximum amount of air that can be exhaled after a maximal inhalation

Topic:  Sec. 10.3

Skill:  Understanding

9) the air that remains in the lungs after a forceful exhalation

Topic:  Sec. 10.3

Skill:  Knowledge

Answers: 5) B 6) E 7) D 8) A 9) C

Match each of the following disorders associated with the respiratory system with its description.
A) pneumonia

B) asthma

C) bronchitis

D) congestive heart failure
E) pleurisy

F) emphysema

10) inflammation of the lungs due to viral or bacterial infection; secretion of excess fluid in the lungs prevents proper gas exchange

Topic: Sec. 10.6

Skill:  Knowledge
11) condition that causes an accumulation of fluid in the spaces between the pulmonary capillaries and alveoli due to inadequate pumping of blood by the heart

Topic:  Sec. 10.6

Skill:  Knowledge

12) inflammation of the epithelial membranes enclosing the lungs

Topic:  Sec. 10.2

Skill:  Knowledge

13) chronic lung disorder characterized by spasms of the bronchi, which cause difficulty in breathing

Topic:  Sec. 10.6

Skill:  Knowledge

14) chronic disorder that results from permanent damage to the alveoli as a consequence of smoking or exposure to pollutants 

Topic:  Sec. 10.6

Skill:  Knowledge

15) inflammation of the bronchi; symptoms include a persistent cough, wheezing, and the production of phlegm

Topic:  Sec. 10.6

Skill:  Knowledge

Answers: 10) A 11) D 12) E 13) B 14) F 15) C

Figure 10.2
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The figure above shows the components of the respiratory system. Match each labeled structure (A-E) to its description.

16) contraction of this structure causes it to flatten out, increasing lung volume

Answer:  E

Topic:  Sec. 10.2

Skill:  Understanding

17) lined by cilia-covered epithelium and composed of cartilage and smooth muscle

Answer:  B

Topic:  Sec. 10.2

Skill:  Understanding

18) site of the vocal cords; the glottis is the opening to this structure

Answer:  A

Topic:  Sec. 10.2

Skill:  Understanding

19) large airways that enter each lung; walls contain connective tissue, smooth muscles, and cartilage

Answer:  C

Topic:  Sec. 10.2

Skill:  Understanding

20) site of external respiration; walls consist of one layer of squamous epithelial cells

Answer:  D

Topic:  Sec. 10.2

Skill:  Understanding

10.4   Short Answer Questions

1) The respiratory system functions to ________ with the environment.

Answer:  exchange gases

Topic:  Sec. 10.0

Skill:  Knowledge

Use Figure 10.3 to answer the following questions.

Figure 10.3
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2) At the end of every ________ is a cluster of ________, where gas exchange takes place.

Answer:  bronchiole, alveoli

Topic:  Sec. 10.2

Skill:  Understanding

3) In the diagram above, ________ must be released over the inner surface of the sac-like structures to reduce surface tension.

Answer:  surfactants

Topic:  Sec. 10.2

Skill:  Understanding

4) Air spaces in the skull called the ________ and ________ carry fluid away from the eyes and drain into the nasal cavity.

Answer:  sinuses, tear ducts

Topic:  Sec. 10.2

Skill:  Knowledge

5) The lower pharynx serves as a passageway for both the ________ and ________ systems.

Answer:  digestive, respiratory

Topic:  Sec. 10.2

Skill:  Understanding

6) It is impossible to talk while swallowing because the ________ blocks the opening to the lower respiratory tract, routing food to the esophagus instead of the ________.

Answer:  epiglottis, larynx

Topic:  Sec. 10.2

Skill:  Understanding

7) The structure nicknamed the "Adam's apple" is associated with the ________, an organ of the respiratory system.

Answer:  larynx

Topic:  Sec. 10.2

Skill:  Knowledge

8) Intrapulmonary pressure must be reduced prior to the process of ________.

Answer:  inhalation

Topic:  Sec. 10.2

Skill:  Application

9) Sound results from the ________ of the vocal cords as air passes through the larynx.

Answer:  vibration

Topic:  Sec. 10.2

Skill:  Understanding

10) During the cough reflex, the trachea ________ slightly to increase the velocity of air movement.

Answer:  constricts

Topic:  Sec. 10.2

Skill:  Understanding

11) Tobacco smoke contains chemicals that ________ the production of mucus and ________ the activity of cilia in the respiratory system.

Answer:  increase, decrease

Topic:  Sec. 10.2

Skill:  Understanding

12) The anatomical design of the paired lungs makes them easy to distinguish; the right lung has ________ lobes, while the left side has ________ lobes.

Answer:  three, two

Topic:  Sec. 10.2

Skill:  Knowledge

13) The pleural cavity, which is located between the pleural membranes, is filled with ________.

Answer:  fluid

Topic:  Sec. 10.2

Skill:  Understanding

14) The exchange of gases in the lungs occurs between the alveoli and the ________ capillaries.

Answer:  pulmonary

Topic:  Sec. 10.2

Skill:  Knowledge

15) The muscles involved in respiration include the ________ muscles located between the ribs and the ________ located between the thoracic cavity and the abdominal cavity.

Answer:  intercostal, diaphragm

Topic:  Sec. 10.3

Skill:  Knowledge

16) The amount of air that enters and leaves the lungs with each breath is the ________.

Answer:  tidal volume

Topic:  Sec. 10.3

Skill:  Knowledge

17) The basic pattern of inhalation and exhalation is controlled by a region at the base of the brain called the ________.

Answer:  medulla oblongata

Topic:  Sec. 10.5

Skill:  Knowledge

18) The respiratory center, which determines breathing rate, is located in the ________ of the brain.

Answer:  medulla oblongata

Topic:  Sec. 10.5

Skill:  Knowledge

19) Receptors that respond to a decrease in the partial pressure of oxygen in the blood are the ________ and ________ bodies.

Answer:  carotid, aortic

Topic:  Sec. 10.5

Skill:  Knowledge

10.5   Essay Questions

1) During a normal breathing cycle, pressure changes are essential to the exchange of gases with the environment. Describe what type of pressure changes must occur during ventilation.

Answer:  The lungs and rib cage are designed to move, through the action of muscular contractions so that lung volumes can be changed. Prior to inhalation, the rib cage is moved upward and outward, pulling the lungs with it, to increase the volume of both lungs. The contraction of the diaphragm pulls on the bottom of the lungs, also expanding volume. Since the gases inside the lungs will distribute themselves evenly in a closed container, the gas pressure in the lungs will decrease below atmospheric pressure, permitting air from outside the body to easily move in. When the muscles relax, the rib cage and lungs return to normal position, the lungs are "squeezed", which raises intrapulmonary pressure above atmospheric--permitting exhalation to occur. 

Topic:  Sec. 10.3

Skill:  Understanding

2) Oxygen and carbon dioxide both have the ability to bind to hemoglobin, which would seem to be an unfavorable situation for the body, particularly in terms of cellular respiration. What features does the human body use to favor oxygen and not carbon dioxide binding to hemoglobin?

Answer:  Both gases can bind to hemoglobin, and at the same time since they use separate binding sites on the protein.  Oxygen is favored to bind to hemoglobin for several reasons, but one of the main factors is where the two meet: in the lungs. The lungs provide an environment that favors binding of oxygen to hemoglobin. Additionally, the blood uses carbon dioxide as a major component in buffering or maintaining correct pH. Thus, much of the carbon dioxide released during cellular respiration is used to make bicarbonate ions and is not available to attach to hemoglobin. 

Topic:  Sec. 10.4

Skill:  Understanding

3) During intense physical exercise, your cells and tissues increase their need for oxygen to provide the ATP necessary for work.  Why does heart rate have to increase to meet the need for oxygen?

Answer:  The respiratory system depends on the circulatory system for transport and dealing with the carbon dioxide produced as a waste product of cellular respiration.  Oxygen is efficiently moved to target tissues through the blood by binding to hemoglobin in red blood cells. The number of red blood cells present will be the limiting feature in how much oxygen can be transported in a given period of time. The faster blood is circulated (within limits) through the body, the more oxygen that can be transported and hence the more efficient the exercise can be performed or the longer you can engage in the activity. 

Topic:  Sec. 10.4

Skill:  Understanding
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