
Mitosis and Meiosis Review 

 

1. Which statement about mitosis is false? 

a. It is followed by cytokinesis. 

b. DNA replication is completed prior to the beginning of this 

phase. 

c. The chromosomes number of the resulting cells is the same as 

that of the parent cell. 

d. The daughter cells are usually genetically identical to the 

parent cell. 

e. Homologous chromosomes align at the equatorial plate. 

 

2. Which statement about meiosis is true? 

a. The chromosome number in the resulting cells is halved. 

b. DNA replication occurs before meiosis I and again before 

meiosis II. 

c. The homologs pair during prophase II. 

d. The daughter cells are genetically identical to the parent cell. 

e. The chromosome number of the resulting cells is the same as 

that of the parent cell. 

 

3. Which statement about kinetochores on mitotic 

chromosomes is false? 

a. They are located at the centromere of each chromosome. 

b. They are the sites where microtubules attach to separate the 

chromosomes. 

c. They are organized so that there are two per sister chromatid. 

d. Kinetochore microtubules from opposite poles at attach to 

each sister chromatid. 

e. They contain molecular motor proteins. 

 

4. Which statement about the mitotic spindle is true? 

a. It is composed of polar and kinetochore microtubules, both of 

which attach to the chromosomes. 

b. It is composed of actin and myosin microfilaments. 

c. It is composed of kinetochores at the metaphase plate. 

d. It is composed of microtubules, which help separate the 

chromosomes to opposite poles of the cell. 

e. It originates only at the centrioles in the centrosomes. 

 

5. Imagine that there is a mutation in the cyclin gene such that 

the gene product is nonfunctional. What kind of effect would 

this mutation have on a skin cell in the area of a cut? 

a. CDK would not be synthesized. 

b. There would be not effect, because skin cells do not replicate. 

c. The cell would be stuck in S phase and unable to replicate. 

d. The cell would not be able to enter G1. 

e. The cell would be unable to replicate itself. 

 

 

 

 

 

 

 

 

 

 

 

6. Imagine that there is a mutation in a CDK gene such that its 

gene product is present but nonfunctional. Based on what you 

know about CDK and protein interactions, what kind of effect 

would this mutation have on the mammalian cell that has 

received a growth signal? 

a. The cell would replicate its DNA and then fail to enter G2. 

b. The cell would remain in G1. 

c. The cell would skip s phase and enter G2. 

d. The cell would not be able to phosphorylate its associated 

cyclin. 

e. The cell would enter the cell cycle but not be able to undergo 

cytokinesis. 

 

7. Which statement about chromatids is false? 

a. They are replicated chromosomes still joined together at the 

centromere. 

b. They are identical in mitotic chromosomes. 

c. They share one kinetochore. 

d. They separate during anaphase. 

e. They form during the S phase. 

 

8. Programmed cell death (apoptosis) 

a. occurs in cells that have been deprived of essential nutrients. 

b. occurs only in cells that have damaged DNA. 

c. is signaled by the initiation of mitosis. 

d. is a natural process during development. 

e. is well controlled in cancer cells. 

 

9. Be able to draw a cell in the four stages of mitosis. 

 

 

 

10. Be able to describe the fluctuation in proteins that trigger a 

cell to move through the cell cycle checkpoints. 

 

 

 

 

Cell Cycle and Regulation 

1. List the stages of the Cell Cycle in order. 

 

G1, S, G2 and M 

 

 

2. What occurs in each of the stages of the cell cycle? 

G1 = cell growth and normal function 

S = DNA replication 

G2 = prepare to divide (copy organelles and stop metabolic 

processes) 

M = mitosis and cytokinesis 

3. What role do Cyclin, CDK and MPF play in the cell 

cycle?  

Cyclin = produced after G1 checkpoint and joins with Cdk to 

produce MPF 

CDK = constant level throughout cell cycle and can break down 

cyclin when activated 

High levels of MPF trigger the cell to move past the G2 

checkpoint 

CDK is triggered to digest cyclin at metaphase if all the 

chromosomes are lined up at the middle of the cell 



4. What are the two options for a cell as it passes through 

the G1 checkpoint? 

Begin DNA replication or move into a G0 phase 

 

5. What triggers a cell to move past the G2 checkpoint? 

the M check point. 

G2 = high levels of MPF 

M = break down of cyclin by CDK 

 

Mitosis 

1. List the stages of mitosis in order. 

Prophase, metaphase, anaphase, telophase 

 

2. What happens in each of the stages of mitosis? 

Prophase – nuclear envelope dissolves, chromosomes condense, 

spindle forms 

Metaphase – chromosomes line up  at the middle of the cell 

Anaphase – chromosomes (sister chromatids) are pulled apart 

Telophase – chromosomes begin to uncoil, nuclear envelop 

reforms and cytokinesis will begin 

 

3. What is the relationship between chromatids and 

chromosomes? 

A copied chromosome is made up of 2 identical chromatids. 

When the chromatids separate in anaphase they are considered 

chromosomes. 

 

4. Human cells always have 46 chromosomes.  How many sister 

chromatids will be present in a human cell at metaphase? 

92 sister chromatids 

 

5. Draw the four stages of mitosis in an animal cell with four 

chromosomes. 

 
 

 

 

 

 

6. How does cytokinesis differ in animal and plant cells? 

In animal cells a cleavage furrow forms – pinching of the 

cytoplasm. 

Plants form a cell plate which will develop into a cell wall. 

 
 

 

Meiosis 

1. What type of cells are produced by meiosis? 

Gametes (sex cells) 

Haploid cells (n) 

 

2. Distinguish between haploid and diploid number if 

chromosomes. 

Diploid (2n) = full set of chromosomes, body cells 

Hapolid (n) = half a set of chromosomes, gametes 

 

3. When do homologous chromosomes pair in meiosis? 

Homologous chromosomes pair up in Prophase of Meiosis I 

 

4. When does crossing over occur in meiosis? 

Crossing over occurs when the homologous chromosomes form 

a tetrad in Prophase I 

 

5. When does the number of chromosomes reduce in meiosis? 

Cells become haploid at the end of Meiosis I. 

 

 

6. What are the three mechanisms that allow for increased 

genetic variation in sexual reproduction? 

Independent Assortment 

Crossing Over 

Sexual reproduction 

 


