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Section 7.1 Review Answers
Student Textbook page 248

1. Respiration is the overall process that provides oxygen to
the cells in the body and removes carbon dioxide from the
body. The respiratory system must have a large enough
surface area for the efficient exchange of gases to meet the
body’s needs.

2. There are a number of requirements for respiration: 

(a) A large surface area across which oxygen and carbon
dioxide diffuse rapidly enough to meet the body’s
needs is required.

(b) Because the porous membrane across which gas
exchange occurs consists of living cells, it must be
moist.  The oxygen and carbon dioxide gases are
dissolved in water.  (Dead dry membranes like the
outer skin are not permeable to these gases.)

(c) There must be a large diffusion gradient between the
concentrations of the gases on either side of the
respiratory surface to maintain diffusion rates high
enough to meet the body’s needs. 

3. (a) breathing—involves inspiration during which air
moves from the surrounding environment into the
spaces inside the lungs. During expiration, air moves
from the lung spaces back into the surrounding
environment.

(b) external respiration—the exchange of oxygen and
carbon dioxide between the air and the blood across
the membranes in the lungs

(c) internal respiration—the exchange of oxygen and
carbon dioxide between the blood and the internal
tissues across capillary and cell membranes.

(d) cellular respiration—the series of energy-releasing
chemical reactions that take place inside the cells. It
provides ATP for all cellular activities.

4. Structures of the upper respiratory tract:

5. The epiglottis is a flap of cartilage that lies behind the
tongue and in front of the larynx. The epiglottis closes
over the glottis when a person swallows and prevents food

or drink from entering the trachea. If the epiglottis did
not function properly, food or liquids could enter the
trachea, causing choking.

6. When you have a cold, more mucus is secreted in the cells
lining the respiratory system. Coughing is a way to expel
the excess mucus from the body. Cough medicine may
reduce the amount you cough, which could allow for a
build-up of mucus in the respiratory tract. Many cough
medications may also make you sleepy.

7. Breathing through the mouth allows air to bypass the
nasal cavity, so air would not be warmed and moistened
as it would be when passing through the nose. The
warming and moistening of the air is important for
protection of the delicate structures found in the lower
respiratory tract.

8. The path of air from the nose to the alveoli is:

9. The larynx contains the vocal cords. Sound is created as
the vocal cords are drawn together and air passing
through the narrowed space between them causes them to
vibrate. A tube inserted into the trachea would pass
through the larynx preventing the vocal cords from
coming together. Also, exhaled air would pass through the
inserted tube rather than past the vocal cords, so no
sound could be made.

10. The thin pleural membranes cover the surface of each
lung and the inside of the chest wall. Fluid in the space
between the membranes causes them to adhere to each
other in the same way that a film of tears causes a contact
lens to stick to the cornea of the eye. In this way, each
lung adheres to the wall of the thoracic cavity and thereby
expands and contracts with the movement of the chest.

11. The walls of the trachea and bronchi are strengthened by
semicircular, cartilaginous arches that prevent them from
collapsing during inhalation.

12. The structures are:

A – nasal passages F – trachea

B – nostrils G – bronchus

C – pharynx H – lung

D – epiglottis I – bronchioles

E – larynx J – diaphragm
K – thoracic cavity
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Structures Functions

nasal passages ■ warm and moisten the air
■ mucus and ciliated cells trap dust and

bacteria, moving them back up into the
nose and throat 

turbinate bones ■ create turbulence in the air as it passes,
increasing its contact with the mucus
membranes that moisten and cleanse the
air

blood vessels ■ carry blood which loses heat and warms
the air in the nasal passages



13. A – bronchiole      B – alveoli      C – capillary network

Gas exchange takes place between the blood in the
capillaries and the air in the alveoli. Oxygen molecules in
the air become dissolved in the film of water (moisture)
on the alveolar wall and then diffuse into the blood.
Carbon dioxide diffuses from the blood in the opposite
direction.

14. Several characteristics of alveoli facilitate gas exchange.
Their arrangement in clusters (like bunches of hollow
grapes) provides a very large surface area across which
external respiration occurs. The alveolar walls are covered
in a film of water, providing a moist environment for
diffusion of gases. Each alveolar wall is only one cell layer
thick, creating the minimum distance possible across
which diffusion occurs.  

Alveoli are significant for gas exchange in that they
are specialized tissues for that function. (The outer skin
might also function in gas exchange as in amphibians,
except that human skin consists of dry, dead cells several
layers thick and its total surface area is much less than
that of the alveoli.)

7.2 Breathing and Respiration
Student Textbook pages 249–255 

Section Outcomes
Students will:
■ explain the mechanics of breathing
■ explain how gases are exchanged between the human

respiratory system and the external environment
■ perform an experiment to determine their respiratory

volume
■ perform an experiment to examine factors that affect the

rate of respiration

Key Terms
diaphragm
rib muscles
inhalation
exhalation
spirograph
tidal volume
inspiratory reserve volume
expiratory reserve volume
vital capacity
residual volume
external respiration
internal respiration

Biology Background
■ The movement of air in and out of the lungs depends on

the changing air pressure inside the chest (thoracic) cavity.
Inspiration begins when the respiratory centre in the

medulla oblongata sends excitatory nerve impulses to the
diaphragm, the muscles, and the rib cage. As the muscles
between the ribs contract, the diaphragm lowers, and the
ribs move upward and outward. The lungs then expand,
creating a partial vacuum. Air pressure is greater outside of
the thoracic cavity than it is inside, and this results in air
moving into the lungs (inspiration). The respiratory centre
now stops sending impulses to the diaphragm and muscles
of the rib cage. As the diaphragm relaxes, it resumes its
dome shape, and the ribs retract. This increases the air
pressure inside the thoracic cavity. When the air pressure
inside the chest cavity is greater than the air pressure
outside, air moves out of the lungs.

■ Under normal conditions, the concentration of oxygen in
inhaled air is greater than the concentration of oxygen in
the blood of the capillaries entering the lung area. In
contrast, the carbon dioxide concentration is greater in the
blood than in inhaled air. Thus oxygen diffuses across the
capillary wall into the bloodstream, and carbon dioxide
moves from the capillaries across the alveoli in the lungs. 

Teaching Strategies
■ Have students begin this section by taking a few moments

to focus on and record what happens when they breathe.
In particular, have them focus on the movement of the rib
cage when they inhale and exhale. They may also look at
what occurs when they breathe more deeply and exhale
more forcefully to learn about the muscles involved in
respiration.

■ Refer students to the model that they made in the Launch
Lab on page 243 of the student textbook. This model
illustrates how changes in thoracic volumes are responsible
for the processes of inhalation and exhalation. Use BLM
7.2.1: Mechanics of Breathing to reinforce how the
actions of the muscles of the rib cage and the diaphragm
cause air to move into and out of the lungs. Remind
students that the lungs themselves do little as far as the
mechanics of breathing is concerned.

■ Convert BLM 7.2.2: Interpreting a Spirograph into an
overhead transparency or a digital image that can be
projected on the screen from your computer and consider
making a photocopy for each student for their notebook.
Use the BLM to support a discussion on respiratory
volumes.

■ BLM 7.2.3: Investigation 7.A: Measuring Respiratory
Volumes can be used when students have access to a
spirometer

■ Use BLM 7.2.4: Investigation 7.B: Carbon Dioxide and
the Rate of Respiration to support the investigation
found on pages 248–249 in the student textbook.

■  Some students will have problems with the extensive vocabulary
used in this section. Use graphic organizers and other visual aids
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