
Assessment Options
■ Have the students write up a formal lab report with

answers to Analysis and Conclusion questions to be
handed in for marking. 

■ Use Assessment Checklist 2 Laboratory Report. (See
Appendix A.)

Section 16.2 Review Answers
Student Textbook page 561

1. Mitosis governs the growth, repair, and maintenance of
human tissues.

2. (a) Sister chromatids migrate to opposite poles during
anaphase.

(b) Chromatin condenses to form chromosomes during
prophase.

(c) The nuclear membrane forms during telophase.

(d) The chromosomes align at the cell equator during
metaphase.

3. Students’ sketches should resemble Figure 16.8, (B)
through (E), on page 557 of the student textbook.”

Phase Animal Cells Plant Cells

Cytokinesis Cytokinesis is the division of
the cytoplasm to complete
the creation of two new
daughter cells. During
cytokinesis an indentation
forms in the cell membrane
along the cell equator. This
indentation deepens until the
cell is pinched in two. The
cytoplasm and organelles
divide equally between the
two halves of the cell.
Cytokinesis ends with the
separation of the two
daughter cells. The daughter
cells are now in interphase,
and the cycle continues.

The rigid cell wall of a
plant cell is much
stronger than the
membrane of an animal
cell. The cell wall does
not furrow and pinch in
during cytokinesis.
Instead, a membrane
called a cell plate
forms between the two
daughter nuclei.
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4. The spindle apparatus guides the chromosomes to the
equator of the cell during metaphase, pulls separated sister
chromatids to opposite poles of the cell during anaphase,
and elongates the cell during anaphase.

5. For any organism to develop properly and to remain
healthy its cells must divide only at certain times and they
must stop dividing at the correct time. This requires a
delicate balance among many different regulatory signals.
Within a cell, specific protein interactions serve as “start”
or “stop” signals for cell division. External factors, such as
the presence of particular hormones, the availability of
nutrients, and contact with other cells, also play a role.
Anything that interferes with regulatory signals can cause
the cell cycle to proceed at an uncontrolled rate. The
group of diseases that are associated with uncontrolled,
rapid cell division is known as cancer. Rather than
spending much of their cell cycle as functioning tissue
cells, cancerous cells move quickly from one cell division
to the next. The result is a fast growing mass of non-
functional cells, called a tumour. 

6. Spindle fibres consist of microtubules. Without spindle
fibres, the chromosomes would not move to the equator
of the cell during metaphase or to the poles of the cell
during anaphase. Nor would the cell elongate during
anaphase. As a result, the daughter cells would not receive
an equal number of chromosomes.

7. An error most likely occurred in anaphase. If the sister
chromatids were pulled apart but failed to separate to
opposite poles in this phase, following cytokinesis, one
cell would have 92 chromosomes (chromosomes would be
single, not chromosome pairs; therefore, there would be
92) and the other would have none.

Connections (Nature of Science)

Regenerating the Sense of Hearing?
Student Textbook page 562

Teaching Strategies
■ You may wish to group your students into teams of two or

three to do the research necessary to answer the questions
in this feature. If so, consider assigning a specific role (job)
to each member of the group such as organizer (keeps the
group organized and on task), print researcher (looks for
print articles in the library), online researcher (searches the
Internet for the required information), and writer
(compiles all of the information).

■ You can also match this activity to the skills and attitude
components of the program of studies. For example, you
can focus on the objectives for conducting research,
namely:
■ evaluating sources of information for adequacy, relevance,

reliability, and bias (skill); 
■ collecting and compiling relevant information from print

and electronic sources (skill); 

■ using a multi-perspective approach (attitude); 
■ critically evaluating evidence and arguments (attitude); 
and
■ comparing risks and benefits of applying scientific

knowledge and technologies (STSE concept). 

Answers to Questions
1. Although there are many possible causes of hearing loss,

the causes can be divided into two basic types—
conductive and sensorineural hearing loss. Conductive
hearing loss is caused by anything that interferes with the
transmission of sound from the outer to the inner ear.
Possible causes include middle ear infections; collection of
fluid in the middle ear; blockage of the outer ear (by
wax); damage to the eardrum by infection or an injury;
otosclerosis, a condition in which the ossicles of the
middle ear become immobile due to growth of the
surrounding bone; and rarely, rheumatoid arthritis,
affecting the joints between the ossicles (middle ear
bones). Sensorineural hearing loss is due to damage to the
pathway for sound impulses from the hair cells of the
inner ear to the auditory nerve and the brain. Possible
causes include age-related hearing loss—the decline in
hearing that many people experience as they get older;
injury to the hair cells caused by loud noise; viral
infections of the inner ear that may be caused by mumps
or measles; viral infections of the auditory nerve that may
be caused by mumps and rubella; certain drugs, such as
aspirin, quinine, and some antibiotics, which can affect
the hair  cells; acoustic neuroma, a non-cancerous tumour
affecting conduction of nerve impulses by the  auditory
nerve; infections or inflammation of the brain or brain
covering, for example, meningitis; multiple sclerosis; brain
tumours; and strokes. Hearing loss can be prevented in
several ways. Protect your ears from loud noises by either
avoiding them or by wearing ear protection, such as
earplugs or ear protectors. Covering your ears with your
hands and opening your mouth will help protect intense
vibrations from reaching the eardrum. Keep the volume
low when using earphones or car stereos, as the sounds are
accentuated in enclosed spaces, such as a car. Get the
proper immunizations for measles, mumps, and other
diseases, and get medical attention for all ear infections. 

2. The retinoblastoma (Rb) protein exists in two states:
phosphorylated (pRb) and non-phosphorylated (Rb). It is
a major control factor in regulating passage of cells from
G1 phase into S phase, and through the cell cycle. During
the mammalian cell cycle, pRb prevents the cell from
replicating damaged DNA by preventing its progression
through the cell cycle from G1 phase to S, or synthesis
phase. If pRb could be regulated so that it does not
prevent support cell regeneration, this might help
contribute to a cure for nerve deafness. Further, if nerve
deafness results from a tumour, treatment with pRb could
possibly arrest the growth of the tumour, preventing the
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