AP Biology

Problem Set 15: Meiosis (Chapter 13)

due Thursday, March 22, 2012
Instructions: As usual, each question is worth 5 points and will be graded on the basis of accuracy and completeness.  There are six questions required in total for this problem set.
Section A (do all)
1. In writing, compare and contrast mitosis and meiosis.  What is the purpose and outcome of each process?  What steps do they share?  Which steps are different, and how/why do these differences occur?  In your explanation, include a summary of meiosis I and II.  Why does meiosis go through two processes of division while mitosis only does it once?

2. Draw side-by-side diagrams of mitosis and meiosis.  Start each process with a cell in which 2n = 6.  Use two different colors to represent the different parental chromosomes.  Label each stage and the key parts of the cell (chromosomes, sister chromatids, spindle, tetrads, etc.).

3. Compare and contrast the processes of oogenesis and spermatogenesis in animals, highlighting at least 3 differences between them.  Include a diagram as well as a written answer.  (See pp. 984-986[green] or pp. 974-5[orange].)
4. Sexual reproduction involves genetic recombination, which results in genetic diversity among individuals in a population.

a. Describe/explain at least three specific stages of sexual reproduction that result in genetic recombination.

b. What are some evolutionary advantages of having genetic diversity in a population?

Section B (Choose two of the three.  Do all for extra credit.)

5. Diagram (with labels and, if it helps, color) the process of nondisjunction.  What conditions might result if gametes produced by this process pair with gametes with a normal chromosome number during fertilization?

6. Cultivated banana plants are triploid (3n).  Explain, using a diagram, why they are unable to reproduce sexually.  How do you suppose they reproduce?   Can you hypothesize how breeders created these triploid plants?

7. Compare and contrast the processes involved in sexual and asexual (either parthenogenesis, budding, fission, or fragmentation) reproduction by choosing an example organism for each and following its life cycle.  What do you think are advantages and disadvantages to each mode of reproduction?  (See also pp. 975-978[green] or pp. 964-966[orange].)
