                                                                      NAME ____________________________

                                 MITOSIS/MEIOSIS REVIEW

1. A plant cell has 12 chromosomes at the end of mitosis. How many chromosomes would it have in the next G2 phase of its cell cycle?
           A. 6
           B. 9
           C. 12
           D. 24
           E. It depends on whether it is undergoing mitosis or meiosis.

2. How many chromatids would this plant cell have in the G2 phase of its cell cycle?
     
                     A. 6                  B. 9               C. 12              D. 24            E. 48


3. Two sister chromatids

A. each have their own kinetochore           
           B. start to move along kinetochore microtubules toward opposite poles during telophase
           C. have one half the amount of genetic material as does the original chromosome
           D. are formed during prophase

E. slide past each other along non-kinetochore microtubules

4. Which of the following would NOT be exhibited by cancer cells?
           A. changing levels of MPF concentration
           B. passage through the restriction point
           C. density-dependent inhibition
           D. metastasis
           E. mitotic phase of the cell cycle


5. A cell that passes the restriction point in G1 will most likely
          A. undergo chromosome duplication
          B. have just completed cytokinesis
          C. continue to divide only if it is a cancer cell
          D. show a drop in MPF concentration
          E. move into the G0 phase 

6. In a plant cell, a centrosome functions in the formation of

A. the cell plate

B. kinetochores

C. duplicate chromosomes
           D. centromeres

E. microtubules of the spindle apparatus

7.  The decline of MPF activity at the end of mitosis is caused by
         A. the destruction of the protein kinase (CdK)
         B. decreased synthesis of cyclin
         C. the degradation of cyclin
         D. synthesis of DNA

         E. an increase in the cell’s volume to genome ratio

8. The drug cytochalasin B blocs the function of actin. Which of the following aspects of the  cell cycle would be most disrupted by cytochalasin B?
          A. spindle formation
          B. spindle attachment to kinetochores
          C. DNA synthesis
          D. cell elongation during anaphase
          E. cleavage furrow formation

9. Which of the following does NOT occur during mitosis?
           A. condensation of chromosomes
           B. replication of DNA
           C. separation of sister chromatids
           D. spindle formation
           E. separation of the centrosomes

10. During prophase a homologous pair of chromosomes consists of 


            A. four chromosomes and two chromatids
            B. two chromosomes and two chromatids
            C. two chromosomes and four chromatids
            D. one chromosome and two chromatids
            E. one chromosome and four chromatids

11. Enzymes that control the activities of other proteins by phosphorylating them are called
           A. ATPases

B. kinases

C. cyclins

D. chromatin

E.  cyclases

12. A centromere is a region in which

A. chromatids are attached to one another

B. metaphase chromosomes become aligned

C. chromosomes are grouped during telophase

D. the nucleus is located prior to mitosis

E. new spindle microtubules form

13. Which of the following statements is NOT TRUE?

A. mitosis produces new nuclei with exactly the same chromosomal number as the parent 
                     nucleus

B. mitosis may occur after G2 phase

C. mitosis and cytokinesis are required for asexual reproduction

D. All cells come from the division of preexisting cells

E. The mitotic spindles in prokaryotic cells are composed of microtubules
14. All of the following occur during prophase of mitosis in animal cells EXCEPT

A. the centrioles move toward opposite poles

B. the nucleolus can no longer be seen

C. the nuclear envelope disappears

D. homologous pairs  undergo synapsis

E. the spindle is organized

15. Where do the microtubules of the spindle originate during mitosis in both plants and animal cells?
           A. centromere

B. centrosome

C. centrioles

D. chromatid

E. kinetochore

16. Which of the following are primarily responsible for cytokinesis in plant cells?

A. kinetochores

B. Golgi-derived vesicles

C. actin and myosin

D. centrioles and basal bodies

E. cyclin-dependent kinases

17. The correct sequence of steps in mitosis is

A. prophase, cytokinesis, anaphase, telophase, metaphase

B. anaphase, telophase, metaphase, cytokinesis,  prophase,

C. prophase, metaphase, anaphase, telophase, cytokinesis

           D. cytokinesis, anaphase, telophase , metaphase, prophase

E.  telophase, prophase, metaphase, anaphase, cytokinesis

18. During which phases of mitosis are chromosomes composed of two chromatids?

A. from interphase through anaphase

B. from G1 of interphase through metaphase

C. from metaphase through telophase

D. from anaphase through telophase

E. from G2 of interphase thorough metaphase

19. Which of the following organisms does NOT reproduce cells by mitosis and cytokinesis?

A. cow

B. cockroach

C. mushroom

D. bacterium

           E. banana tree
20. If mammalian cells receive the go-ahead signal at the end of G1, they will

A. move directly into telophase
           B. complete the cell cycle and divide
           C. exit the cycle and switch to non-dividing state
           D. show a drip in MPF concentration
           E. complete cytokinesis and form new cell walls


Questions 21-22 refer to the data chart shown below:
The following data were obtained from a study of the length of time spent in each phase of the cell cycle by cells of three eukaryotic organisms X, Y, and Z

	Cell type
	G1
	S
	G2
	M

	X
	18
	24
	12
	16

	Y
	100
	0
	0
	0

	Z
	18
	48
	14
	20


21. Of the following, the best conclusion concerning the difference between the S phases for X and Z is that

A. Z contains more DNA than X

B. X and Z contain the same amount of DNA


C. X contains more RNA than Z

D. Z contains 48 times more DNA and RNA than X

E. X is a plant cell and Z is an animal cell

22. The best conclusion concerning Y is that the cells

A. contain no DNA


B. contain no RNA


C. contain only one chromosome that is very short

D. are actually in G0 phase

E. divide in the G1 phase

________________________________________________________________________

23. Chromosomes condense tightly in 

A. interphase

B. metaphase II

           C. prophase I


D. metaphase I


E. telophase I

24. The presence of chiasmata indicates that two chromatids

A. are about to form a synapse

B. are haploid

C. are identical

D. have exchanged DNA segments

E. are in metaphase I


25. The restoration of the diploid chromosome number after halving in meiosis is due to

A. synapsis

B. fertilization

C. mitosis

D. DNA replication

E. chiasmata


26. Autosomes are ______________________


A. sex chromosomes

B. chromosomes that occur singly


C. chromosomal abnormalities that result in genetic defects

D. chromosomes found in mitochondria and chloroplasts

E. none of the above


27. Synapsis would be found during ___________________


A. prophase I of meiosis

B. fertilization of gametes

C. metaphase II of meiosis

D. prophase of mitosis

E. anaphase I of meiosis

28. All of the following happen during the first meiotic division (meiosis I), EXCEPT


A. homologous chromosomes separate

B. the chromosome number becomes haploid

C. crossing over between non-sister chromatids occurs

D. paternal and maternal chromosomes assort randomly

E. sister chromatids separate

29. The DNA content of a diploid cell is measured in G1 phase. After meiosis I, the DNA content of one of the two cells produced would be

A. equal to that of the G1 cell

B. twice that of the G1 cell

C. one-half that of the G1 cell

D. one-fourth that of the G1 cell

E. impossible to estimate due to independent assortment of homologous chromosomes


30. Which of the following is least likely to be a source of genetic variation in sexually reproducing organisms?

A. crossing over

B. replication of DNA during S phase before meiosis I

C. independent assortment of chromosomes

D. random fertilization of gametes

E. mutation
31. Meiosis II is similar to mitosis because 

A. sister chromatids separate

B. homologous chromosomes separate

C. DNA replication precedes the division

D. they both take the same amount of time
           E. haploid cells are produced

32. Pairs of homologous chromosomes 

A. have identical DNA sequences in their genes

B. separate in meiosis II

           C. are found in gametes

D. have genes for the same traits at the same loci

E. have all of the above characteristics

33. Asexual reproduction of a diploid organism would

A. be impossible

B. involve meiosis

C. produce identical offspring

D. show variation among sibling offspring

E. involve spores produced by meiosis

34. How many chromatids are present in metaphase II in a cell undergoing meiosis from an organism in which 2n=24?

A. 12

B. 24

C. 36

D. 48

E. 96


35. Which of the following is NOT TRUE of homologous chromosomes?

A. They behave independently in mitosis

B. They synapse during the S phase of meiosis

C. They travel together to the metaphase plate in meiosis I


D. Each parent contributes one set of homologous chromosomes to an offspring

E. Crossing over between non-sister chromatids of homologous chromosomes is indicated 
                    by the presence of chiasmata.

36. A cell in G2 before meiosis compared with one of the four cells produced by that meiotic division has
           A. twice as much DNA and twice as many chromosomes
           B. four times as much DNA and twice as many chromosomes
           C. four times as much DNA and four times as many chromosomes
           D. half as much DNA but the same number of chromosomes
           E. half as much DNA and half as many chromosomes

37. Polar bodies are formed during
            A. meiosis
            B. mitosis
            C. oogenesis
            D. spermatogenesis
            E. both A and C are correct

38. By the end of meiosis I,
            A. crossing over has occurred
            B. synapsis of homologues has occurred
            C. sister chromatids have separated 
            D. each daughter nucleus is genetically identical to the original cell
            E. Both A and B are correct


Refer to the drawings below of a single pair of homologous chromosomes as they might appear during various stages of either mitosis or meiosis and answer the questions.
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39. Which diagram represents prophase I of meiosis?


             A. I 

B. II

C. III


D. IV


E. V

40. Which drawing represents anaphase of mitosis?



          A. II 

B. III

C. IV


D. V


E. VI


41. Which drawing represents metaphase II of meiosis?


A. I 

B. II

C. IV


D. V


E. VI


42. Which drawing represents a stage of meiosis in which independent assortment might occur if there were more than one pair of chromosomes represented?

A. I 

B. II

C.  IV


D. V


E. VI
ANSWERS
1. C
2. D
3. A
4. C
5. A
6. E
7. C
8. E
9.B
10. C
11. B
12. A
13. E
14. D
15. B
16. B
17. C
18. E
19. D
20. B
21. A
22. D
23. C
24. D
25. B
26.E
27. A
28. E.
29. C
30. B
31. A
32. D
33. C
34. B
35. B
36. B
37. E
38. E
39. D-IV
40. A-II
41. E-VI
42. A-I
