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I. Multiple Choice Questions
1. What is the primary factor that limits a cell's size?
a) The amount of DNA in the nucleus
b) The number of organelles in the cytoplasm
c) The ratio of surface area to volume
d) The density of the cytoskeleton
2.During which stage of the cell cycle does a cell spend the majority of its 
time?
a) Mitosis
b) Interphase
c) Cytokinesis
d) Prophase
3.Which substage of interphase is characterized by DNA replication?
a) Gap 1 (G1)
b) Synthesis (S)
c) Gap 2 (G2)
d) Mitosis
4.What is the purpose of mitosis in multicellular organisms?
a) To produce gametes
b) To increase genetic variation
c) To replace damaged cells and support growth
d) To reduce the chromosome number by half
5.Which phase of mitosis involves the sister chromatids being pulled apart 
toward opposite poles?
a) Prophase
b) Metaphase
c) Anaphase
d) Telophase

6. In plant cells, what structure forms during cytokinesis to divide the 
cytoplasm?
a) Cleavage furrow
b) Centromere
c) Cell plate
d) Spindle apparatus
7. What are the proteins that bind to enzymes to initiate various 
activities in the cell cycle?
a) Carcinogens
b) Cyclins
c) Centromeres
d) Histones
8. Programmed cell death is known as:
a) Cancer
b) Cytokinesis
c) Apoptosis
d) Meiosis
9. Substances known to cause cancer are called:
a) Cyclins
b) Carcinogens
d) Gametes
d) Nucleosomes
10. A cell with "n" number of chromosomes is described as:
a) Diploid
b) Haploid
c) Homologous
d) Sister chromatid
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11. How many chromosomes are found in a human body (somatic) 

cell?

a) 23 

b) 46 

c) 92 

d) 12

12. Which process results in the exchange of genetic segments 

between homologous chromosomes?

a) Nondisjunction  

b) Fertilization 

c) Crossing over 

d) Synapsis

13. During which stage of meiosis do homologous pairs line up at 

the equator?

a) Metaphase I 

b) Metaphase II 

c) Anaphase I 

d) Prophase I

14. How many daughter cells are produced at the completion of 

meiosis?

a) Two genetically identical cells 

b) Two genetically different cells 

c) Four genetically identical cells 

d) Four genetically different cells

15. Protective caps at the end of chromosomes are called:

a) Centromeres 

b) Telomeres 

c) Histones 

d) Spindles

16. A micrograph that shows the pairs of homologous chromosomes 
arranged in decreasing size is a:
a) Punnett square
b) Pedigree
c) Karyotype
d) Genotype
17. What is the result of fertilization?
a) A haploid gamete
b) A diploid zygote
c) Four sister chromatids
d) Two polar bodies
18. Which of the following is an example of nondisjunction?
a) The formation of a cell plate
b) Sister chromatids failing to separate properly
c) The replication of DNA during the S stage
d) The crossing over of genes during Prophase I
19. What occurs during Gap 2 (G2)?
a) The cell copies its DNA
b) The cell prepares for the division of its nucleus
c) The cell divides into two daughter cells
d) The nucleolus disappears
20. Which type of reproduction leads to greater genetic diversity?
a) Asexual reproduction
b) Binary fission
c) Sexual reproduction
d) Mitosis
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II. Completion Questions

1.As a cell grows larger, its surface area to volume ratio ………………………………...

2.The relaxed form of DNA in the cell's nucleus is called ……………………………..

3.The structures that contain identical copies of DNA and are attached at the centromere are ……………………………………

4.The ……………………………………….is responsible for moving and organizing chromosomes before cell division.

5.…………………………………… is the uncontrolled growth and division of cells.

1.The 22 pairs of chromosomes that do not determine an individual's sex are called …………………………………………….

2.The process by which one haploid gamete combines with another is called ……………………………………………...

3.…………………………………….. is a type of cell division that reduces the chromosome number by half.

4.A condition of having three of a particular type of chromosome is called ………………………………………...

5.………………………………………………(implied context) or specialized cells are regulated by chemical signals; however, signaling 

molecules made of a ………………………………………… kick off the cell cycle.
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III. Short Answer Questions
1.Why is it beneficial for a cell to have a high surface-area-to-volume ratio?

2.Describe the difference between chromatin and chromosomes.

3.List the four stages of mitosis in the correct order.

4. How does cytokinesis differ between animal and plant cells?

5. What is the role of quality control checkpoints in the cell cycle?
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6. Contrast haploid and diploid cells.

7. What is the significance of "crossing over" in meiosis?

8. Explain the term "nondisjunction."

9. Why is apoptosis important for an organism?

10. How does sexual reproduction provide a survival advantage over asexual reproduction?
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IV. Scientific Terms

1- ………………………………………. The cycle of growing and dividing by which cells reproduce.

2- ……….……………………...The stage during which the cell grows, carries out cellular functions, and replicates DNA.

3- ………………………………….The structure at the center of the chromosome where sister chromatids are attached.

4- ………………………………….The structure formed when DNA phosphate groups (negative charge) attract to histone proteins 

(positive charge).

5- …………………………………Enzymes that, when bound to cyclins, start various activities in the cell cycle.

6-…………………………………Sex cells that have half the number of chromosomes (n).

7-………………………………………..A pair of chromosomes, one from each parent, that carry genes for the same traits at the same 

location.

8-………………………………………..The process in Prophase I where homologous chromosomes condense and begin to form pairs.

9-………………………………………Protective DNA caps found at the ends of chromosomes that might be involved in aging and 

cancer.

10-……………………………………..An image that shows pairs of homologous chromosomes arranged in decreasing size to study 

genetic material.
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•Down syndrome is often called trisomy 21 because it is the result of an extra chromosome number:

a) 13                   b) 18                     c) 21                        d) 23

•Which of the following conditions results from having only one sex chromosome (XO)?

a) Klinefelter’s syndrome                         b) Turner’s syndrome              

c) Down syndrome                                    d) Trisomy 21

•What happens to a zygote with a "OY" genotype?

a) It develops as a male.                         b) It develops as a female.              

c) It results in death.                                 d) It has no phenotypic effect.

•Which type of stem cells can be directed to become all of the different types of cells in an animal's body?

a) Adult stem cells                                   b) Embryonic stem cells 

c) Specialized cells                                   d) Muscle cells

•Where are adult stem cells typically found?

a) Only in embryos                                    b) In various tissues of the body 

c) Only in nerve cells                                   d) In the blastocyst stage only
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•………………………. are chromosomes that are not sex chromosomes.

•The process by which an unspecialized cell develops into a specialized cell with a defined structure and 

function is called ……………………………….

•An individual with ……………………………………. has three sex chromosomes (XXY).

•Embryonic stem cell research is considered …………………………….. because of ethical concerns about the 

source of the cells.

•After a heart attack, stem cells might be used to repair ………………………………..
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1.Describe the characteristics of Down syndrome.

1.Why might the term "adult stem cells" be considered somewhat misleading?

1.How does the DNA in embryonic stem cells direct them to become specialized cells?
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•………………………………A process during meiosis where sister chromatids fail to separate properly, 

resulting in gametes with an abnormal number of chromosomes.

•………………………………Unspecialized cells that have the ability to undergo cellular differentiation and 

develop into specialized cells.

•………………………………A condition where an individual has an extra copy of a particular chromosome 

(three copies instead of two).

•………………………………A condition resulting from nondisjunction where an individual has only one copy of 

a particular chromosome.
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