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3. The epiglowis prevents food from entering the
respiratory tract.

4. False. Students’ answers will vary, but could
include either of: One of the funciions of the
small intestine is to absorh nutricnts. One of
the fnctions of the stomach is the chemical
digestion of protein.

5. Enzymes speed up chemical reactions in the
body.

6. Bile breaks large picces of fat into smaller
droplers. This increases the surface area for
the enzymes (ipase) produced by the pancreas
w work.

7. Villi substantially inerease the surface arca
available for absorption in the small intestine.

8. A person who overeats will lkely increase in
mass.

9. Capillaries have very thin walls (one cell thick)
o faciltate gas, nutrient, and waste exchange
between the biood and the tissues. Veins are
thicker blood vessels suited to their function of
carrying a larger volume per vessel of blood
back to the heart. Veins also have valves to
prevent the backflow of blood.

10. The components of blood are plasma, red
blood cell, white blood cclls, and platclets.

11. (a) Chamber 2, the right ventricle, pumps

blood o the lungs.

(b) The blood ravels through the aort after
leaving Chamber 4.

(© Chamber 3, the lefe arium, receives blood
from the pulmonary veins.

() ‘This vein carries oxygenated blood.

12. Oxygen is used by the mitochondria to make
energy from the chemical breakdown of ghu-
cose.

13. Approximately 45% of blood is made up of red
blood cels, white blood cclls, and platclers. If
we use the median number of each of these
cellyplatelers in 1 mL of our blood (1 mL of
blood contains about two million red blood
cells, eight thousand white blood cells, and
three hundred thousand platelets), then red
blood cels will make up approximatcly 86.7%
of these components, white blood cels will
make up 0.3%, and platelets will make up

%.

he respiratory system exchanges oxygen and
carbon dioxide.

15. Feces are climinated at the end of the digestive
process.

16. The digestive process generally tkes between
20 and 30 h.

17. The kidneys, ureters, bladder, and urethra are
involved in removing wastes from your body:

Understanding Key Ideas
18. (@) Sample graphs:

Food Intakein Grams.
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(b) Food Item A represents a glass of pop
because the only nutrients it has are carbo-
hydrates and some sodium. Food Item B
represents a serving of frozen vegetables
because it has a varicty of nutrients includ-
ing carbohydrates, proteins, fats, and vita-
mins. Natural foods tend to contain an
assortment of nutrients.

19. Many nerve cells (neurons) have to carry a
nerve impulse a long distance. For example,
there are nerve cells that carry impulses from
your toes to your spinal cord. Therefore a
nerve cell will have to be very long and thin.
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A red blood cell has to be able to travel
through valves in the heart, arteries, veins,
and the very tiny capillaries. Its disc shape
allows it to move casily through these vessels
without getting snagged in a valve or caughe
in a capillary. The red blood cell willalso hit
against blood vessel walls while it is being
transported. Irs disc shape is suited to deal
with this eventuality. Also, the small size of
the red blood cell means that the blood can
hold a tremendous amount of them without
disrupting flow. This maximizes the amount
of oxygen that can be carricd.

The digestive enzymes supplied by the pan-
reas would not be available to further diges-
tion. In fact, fats would not be broken down at
all, while the digestion of protcins and carbo-
hydrates would be impaired. Some students
may know that the pancreas also secretes
sodium bicarbonate, which neutraizes the acid
in the chyme as it enters the small intestine.
“The heart has to work harder o pump blood
through vessels that are clogged or less clastic.
“This could result in high blood pressure,
which in turn could lead to disorders such as a
stroke. Eating a dict low in saturated fars
reduces the extra wear and tear on the heart as
well as the associated circulatory disorders.
“The air passages are lined with mucus, which
serves to trap dustand other small particles.
“The cilia serve to sweep these particles out the.
trachea and into the esophagus or out the
nose. Your nose also has hairs to help with the
filtering process.

Carbon dioxide diffuses out of the red blood
cells at the lungs and into the alveoli where it
is exhaled. Oxygen diffuses through the walls
of the alveoli and into the blood where itis
picked up by the red blood cells. At the tissues,
the red blood cells relcase the oxygen, which
diffuses out of the blood into the tissue cell.
Carbon dioxide, produced as a waste product
by the mitochondria in the tissue cells, diffuses
out of the tissucs and into the blood. The red
blood cels carry some of the carbon dioxide to
the lungs. (The rest is carried as the bicarbon-
ate ion.)
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Pause and Reflect Answer
Students’ answers may vary, but could incfude the
following points: The teeth break off a piece of the
hamburger, and the tongue directs it back in the
mouth. Salivary enzymes start breaking down com-
plex carbohydrates and coat the food with mucus o
faclitate passage. The food pases through the phar-
ynx into the esophagus, where it is moved along by
peristalsis to the stomach. The food is broken down
into a fluid called chyme by the combined efforts of
the muscular stomach, acid, and enzymes. From here
it passes into the small intestine, where more chemi-
cals, such as bile, break it down into smaller and
more readily absorbed molecules. The nutricnts are
absorbed through the vili. As the remains of the
burger pass through the large intestine, water and a
few choice minerals are absorbed. Any remaining
wastes are excreted from the body as urine through
the kidneys and bladder or as feces through the anus.





