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cellulose are linked together in a different orien-
tation, forming a rod instead of a cojl—Appar-
¢ ently the enzymes do not fit this sfructure.
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~ Organizing Your Knowledge
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Exercise 1: 1. visible light 2. visible light

3. electrons 4. eye lens 5. glass lenses

6. electromagnets 7. none 8. 1,000x

9. 100,000x + 10. dust particle 11. smallest bac-
terium 12. large atom 13. 0.1 millimeter

14. 0.2 micrometer 15. 2 nanometer 16. no
magnification 17. limited magnification and re-
solving power 18. cannot be used on living
specimens

Exercise 2: Cell 1: Surface area = 96 pm?.
Volume = 64 pm?3. Surface/volume = 1.5.
Cell 2: Surface area = 384 umZ. Volume =
512 um?3. Surface/volume = 0.75. 1. Cell 2.
2. Cell 2. 3. Cell 1. 4. Cell 1.

Exercise 3: For labels, see Figure 4.4 in the text.
Capsule: Sticky coat protects cell

Cell wall: Protects and maintains cell shape
Plasma membrane: Surrounds cell and separates
it from environment

Nucleoid: location of bacterial chromosome

Bacterial chromosome: Hereditary material (DNA)
Ribosome: Assembles polypeptides

Prokaryotic flagella: Propel cell

Pili: Attachment to surfaces

Exercise 4: Prokaryote cell: prokaryotic, small,
plasma membrane, cell wall, cytoplasm, ribo-
somes, bacterial flagellum. Plant cell: eukaryotic,
large, membranous organelles, plasma mem-
brane, cell wall, cytoplasm, ribosomes, nucleus,
rough ER, smooth ER, Golgi, peroxisome, mito-
chondrion, chloroplast, central vacuole, cy-
toskeleton. Animal cell: eukaryotic, large,
membranous organelles, plasma membrane, cyto-
plasm, ribosomes, nucleus, rough ER, smooth
ER, Golgi, lysosome, peroxisome, mitochondrion,
cytoskeleton, flagellum, centriole.

Exercise 5: 1. D 2.1 3. A 4. E 5 B 6.D
77G 8 A 9.G 10.F 11.C 12.B 13. E
14.G 15.H 16.1 17.F 18. E 19. A 20. B
21.D 22.F 23.F

Exercise 6: See Figure 4.13 in the text. 1. rough
ER—vesicle—Golgi—vesicle—plasma membrane—
outside 2. rough ER—vesicle—Golgi—lysosome
3. rough ER—vesicle—Golgi—vesicle—plasma
membrane 4. smooth ER—vesicle—Golgi—
vesicle—plasma membrane—outside

Exercise 7: Chloroplast: Found in plants and
some protists; carries out photosynthesis; con-
verts energy of sunlight into chemical energy
in sugar. Mitochondrion: Found in all eukary-
otes; carries out cellular respiration; converts
chemical energy of foods into chemical energy
in ATP.

Exercise 8: Microfilaments: solid rods, actin, help
change shape, muscle contraction. Intermediate fil-
aments: Ropelike structure, fibrous proteins, rein-
forcing rods, anchor organelles. Microtubules:
hollow tubes, tubulin, help change shape, move
chromosomes, act as tracks, give cell shape, in
cilia, in flagella, in centrioles, 9+2 pattern,
dynein arms cause bending

Exercise 9: 1. E 2.D 3. A 4B 5 C 6. F
Exercise 10: See Figures 4.5 and 4.20 in the text.

Testing Your Knowledge

Multiple Choice: 1. e 2. b 3.b 4. e 5. a
6.b 7. e 8¢ 9b 10.b 1l.a

Essay: 1. An electron microscope has greater re-
solving power and is capable of greater magnifi-
cation than a light microscope, enabling it to
reveal finer details than a light microscope. An
electron microscope cannot be used to view
living specimens, because they must be held in




[image: image2.png]a vacuum and all air and liquids must be
removed. A light microscope is preferable for
viewing living specimens.

2. Prokaryotic cells are smaller and much sim-
pler than eukaryotic cells. Prokaryotes lack a
nucleus and other membranous organelles that
compartmentalize eukaryotic cells.

3. There are three major structures present in
plant cells but lacking in animal cells. Rigid cell
walls containing cellulose surround and support
plant cells. Chloroplasts perform photosynthesis.
Plant cells usually contain central vacuoles that
may help carry out metabolic processes or store
water, food, or other chemicals.

4. Membranes separate metabolic processes and
allow processes that require different conditions
to be carried out simultaneously. They also in-
crease the total surface area of membranes,
where many metabolic processes occur.

5. Chloroplasts carry out photosynthesis, captur-
ing the energy of sunlight and storing it in
sugar molecules. Mitochondria carry out cellular
respiration, converting the chemical energy in
sugar and other foods into the chemical energy
of ATP, which serves as a cellular fuel.

Applying Your Knowledge

Multiple Choice: 1.d 2.d 3.c 4.a 5. a
6.b 7.b 8¢ 9.a 10. e

Essay: 1. The TEM would be best for examin-
ing fine details within cell organelles, because
it is capable of greater magnification and re-
solving power and uses a beam of electrons
that passes through thinly sliced sections. The
SEM would be best for studying bumps on the
cell surface, because its electron beam scans the
surface and forms an image of the outside of
the cell. Electron microscopes are not suitable
for observing living specimens because they
must be placed in a vacuum and the air and
liquids must be removed, so a light microscope
would be best for observing changes in the nu-
cleus as the cell prepares to divide, and cell
shape as the cell moves.

2. Surface area = 150 pm? Volume = 125 pm
Surface/volume = 1.2. Surface area = 600 pum?2.
Volume = 1000 pm?3. Surface/volume = 0.6. The
smaller cell has the greater surface-to-volume
ratio, which would enable it to exchange materi-
als more efficiently with its environment via its
membrane. The surface-to-volume ratio of the
larger cell would equal that of the smaller cell if
it were divided up into 8 smaller cubes.
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3. The amylase molecules are produced by ri-
bosomes attached to the rough ER and de-
posited inside the ER. Transport vesicles filled
with the protein bud from the ER and fuse
with the Golgi apparatus, where the proteins
may be modified. Transport vesicles then bud
from the Golgi apparatus and fuse with the
plasma membrane, dumping amylase outside
the cell.

4. The mitochondrion is a sort of cellular
“power plant,” converting the energy in food
molecules into the energy of ATP, which in turn
provides energy for many cellular activities.
Interfering with the mitochondria could reduce
the supply of ATP fuel and thus impair many
cellular processes.

5. As a muscle cell grows, ribosomes, ER, and
Golgi would work together to produce more
protein and cell membrane. Microfilaments,
made of the protein actin, are responsible for
the contractile activity of muscle and would in-
crease in number in a growing muscle cell.
Smooth ER stores calcium that is involved in
the contraction process, and it too would grow.
Mitochondria provide energy for muscle contrac-
tion and other cellular activities and would per-
haps increase in number.
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Orgamzlng/ Your Knowledge

Exercise 7 1. work 2. kinetic 3. thermo F\ynam—

ics 4. fifst 5. transformed 6. potent’ral heat

e

12.
16.
19. phosphate 20‘\ DP PAN work 22. mechamcal
23.
26.
29. coupling 30. activation
tein 33. catalyst 34. increasgs 35. changed
36. lower 37. metaboli

Exercise 2: 1. Kinetic enekgf is energy that is

ergy is stored en-

products.
group is added),
hydrolyzed, a
ATP, and A





