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Meiosis Questions and Answers (PDF) 

Meiosis is a specialized form of cell division that occurs in sexually reproducing 

organisms to produce gametes (sperm and eggs). Unlike mitosis, which results in two 

genetically identical diploid cells, meiosis produces four genetically distinct haploid cells. 

This reduction in chromosome number is critical for maintaining the species' 

chromosome count during fertilization. Meiosis consists of two rounds of cell division, 

meiosis I and meiosis II, and includes unique processes like crossing over and 

independent assortment, which promote genetic diversity. Meiosis is essential for genetic 

variation, evolution, and the continuity of sexually reproducing species. This article is 

about Meiosis Questions and Answers. You can download all the questions and answers 

as PDF from the download link provided below. 
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Meiosis Questions and Answers 

1. What are the key stages of meiosis, and how do they differ from mitosis?   

Meiosis is divided into two stages: meiosis I and meiosis II. Meiosis I is a reductional 

division, where homologous chromosomes separate, resulting in two haploid cells. 

Meiosis II is similar to mitosis, where sister chromatids separate. In contrast to mitosis, 

which involves one division cycle and produces identical diploid cells, meiosis involves 

two division cycles and results in four non-identical haploid cells. Genetic recombination 

also occurs during meiosis, enhancing genetic diversity. 
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2. What happens during prophase I of meiosis, and why is it important?   

Prophase I is a crucial stage where homologous chromosomes pair up in a process called 

synapsis, forming tetrads. During this stage, crossing over occurs, where homologous 

chromosomes exchange segments of DNA. This recombination is vital for generating 

genetic diversity in the offspring. The nuclear envelope also begins to break down, and 

spindle fibers form, setting up the chromosome alignment for later stages of meiosis. 

3. How does metaphase I differ from metaphase in mitosis?   
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In metaphase I of meiosis, homologous chromosome pairs (tetrads) line up along the 

metaphase plate, with each chromosome facing opposite poles. This is different from 

metaphase in mitosis, where individual chromosomes (composed of sister chromatids) 

align at the metaphase plate. The alignment in metaphase I ensures that homologous 

chromosomes are separated during anaphase I, reducing the chromosome number by 

half in the resulting cells. 

4. What is the significance of crossing over in meiosis?   
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Crossing over, which occurs during prophase I, is the process where homologous 

chromosomes exchange genetic material. This recombination creates new combinations 

of alleles, increasing genetic diversity among gametes. The exchange of DNA between 

homologous chromosomes is random, which contributes to the genetic variation 

observed in offspring. Without crossing over, the genetic diversity in sexually 

reproducing populations would be much lower. 

5. What occurs during anaphase I, and how is it different from anaphase II?   

In anaphase I, homologous chromosomes are pulled apart and move toward opposite 

poles of the cell. This reduces the chromosome number by half, with each daughter cell 

receiving one chromosome from each homologous pair. In contrast, during anaphase II, 

sister chromatids are separated and distributed to the daughter cells. The separation of 

homologous chromosomes in anaphase I is what distinguishes meiosis from mitosis and 

leads to haploid cells. 

6. What role does independent assortment play in meiosis?   

Independent assortment occurs during metaphase I when homologous chromosome 

pairs align randomly at the metaphase plate. Each pair's orientation is independent of the 

others, meaning the maternal or paternal homolog can be on either side. This random 

arrangement results in a variety of combinations of chromosomes being passed to the 

gametes. Independent assortment is a major contributor to genetic variation in sexually 

reproducing organisms. 

7. How does meiosis contribute to genetic diversity?   

Meiosis increases genetic diversity through two key mechanisms: crossing over and 

independent assortment. During crossing over in prophase I, homologous chromosomes 

exchange genetic material, creating new allele combinations. Independent assortment in 

metaphase I ensures that the chromosomes are randomly distributed to the gametes. 

Together, these processes ensure that each gamete is genetically unique, which increases 

variation in offspring. 

8. What is the role of synapsis in meiosis?   
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Synapsis is the process during prophase I where homologous chromosomes pair up and 

form tetrads. This close pairing is necessary for crossing over to occur, as it allows 

homologous chromosomes to exchange genetic material. Synapsis ensures that homologs 

are properly aligned, which is critical for their accurate separation during anaphase I. 

Proper synapsis is essential for maintaining chromosomal integrity and generating 

genetic diversity. 

9. How does meiosis II resemble mitosis, and how is it different from meiosis I?   

Meiosis II resembles mitosis in that it involves the separation of sister chromatids, 

resulting in daughter cells that have the same number of chromosomes as the parent cell 

(in this case, haploid). However, unlike mitosis, which follows DNA replication, meiosis II 

follows meiosis I without a second round of DNA replication. Meiosis I is a reductional 

division, reducing the chromosome number by half, whereas meiosis II is an equational 

division, maintaining the haploid state. 

10. What are the consequences of nondisjunction during meiosis?   

Nondisjunction occurs when homologous chromosomes fail to separate during meiosis I 

or when sister chromatids fail to separate during meiosis II. This results in gametes with 

an abnormal number of chromosomes, which can lead to conditions such as Down 

syndrome (trisomy 21) or Turner syndrome (monosomy X). Nondisjunction can cause 

miscarriages or developmental disorders due to the imbalance in chromosome number. 

11. Why is meiosis referred to as a reductional division?   

Meiosis is called a reductional division because it reduces the chromosome number by 

half. In meiosis I, homologous chromosomes are separated, resulting in two daughter 

cells that contain one set of chromosomes (haploid) instead of two sets (diploid). This 

reduction is crucial for sexual reproduction, as it ensures that when two gametes fuse 

during fertilization, the resulting zygote will have the correct diploid chromosome 

number. 

12. How does meiosis contribute to the formation of haploid gametes?   
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Meiosis produces haploid gametes by undergoing two rounds of division. In meiosis I, 

homologous chromosomes are separated, reducing the chromosome number from 

diploid to haploid. In meiosis II, sister chromatids are separated without further reducing 

the chromosome number. This process ensures that each gamete carries only one set of 

chromosomes, which is essential for maintaining the species' chromosome number 

during sexual reproduction. 

13. How do errors in meiosis lead to chromosomal abnormalities in offspring?   

Errors in meiosis, such as nondisjunction or improper chromosome segregation, can lead 

to chromosomal abnormalities. When chromosomes fail to separate properly, it results 

in gametes with too many or too few chromosomes. If such gametes are involved in 

fertilization, the resulting offspring may have an abnormal chromosome number, leading 

to conditions like trisomy or monosomy. These abnormalities can cause developmental 

disorders, miscarriages, or genetic diseases. 

 

14. What is the difference between spermatogenesis and oogenesis in meiosis?   

Spermatogenesis is the process of meiosis in males, resulting in the production of four 

viable sperm cells from each primary spermatocyte. In contrast, oogenesis in females 

results in one viable egg and three polar bodies from each primary oocyte. Oogenesis 

involves unequal cytokinesis, where most of the cytoplasm is retained in the egg, while 

the polar bodies degenerate. This ensures that the egg has sufficient resources for early 

embryonic development. 

15. Why is meiosis essential for sexual reproduction?   
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Meiosis is essential for sexual reproduction because it reduces the chromosome number 

by half, producing haploid gametes (sperm and eggs). During fertilization, these haploid 

gametes fuse to form a diploid zygote with the correct chromosome number. Without 

meiosis, the chromosome number would double with each generation, leading to genetic 

instability. Meiosis also introduces genetic diversity through recombination and 

independent assortment, which is critical for evolution and adaptation. 
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