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Part 1: Foundational Knowledge

What is the primary purpose of mitosis in multicellular organisms?

Hint: Think about the main functions of cell division.

A) Production of gametes
C) Cellular growth and repair ✓
D) Reduction of chromosome number
C) Genetic variation

The primary purpose of mitosis is cellular growth and repair.

Which of the following are stages of mitosis? (Select all that apply)

Hint: Consider the phases of cell division.

A) Prophase ✓
C) Interphase
D) Telophase ✓
C) Metaphase ✓

The stages of mitosis include prophase, metaphase, and telophase.

Explain the role of meiosis in sexual reproduction.

Hint: Consider how meiosis contributes to gamete formation.
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Meiosis reduces the chromosome number by half and produces gametes, which are essential for
sexual reproduction.

List the four stages of mitosis in order.

Hint: Think about the sequence of events during cell division.

1. Stage 1

Prophase

2. Stage 2

Metaphase

3. Stage 3

Anaphase

4. Stage 4

Telophase
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The four stages of mitosis are prophase, metaphase, anaphase, and telophase.

During which phase of meiosis does crossing over occur?

Hint: Think about the early stages of meiosis.

A) Prophase I ✓
C) Anaphase II
D) Telophase II
C) Metaphase I

Cross over occurs during prophase I of meiosis.

Part 2: Understanding Concepts

How does meiosis contribute to genetic diversity?

Hint: Consider the processes involved in meiosis.

A) By producing identical cells
C) By maintaining chromosome number
D) By preventing mutations
A) Through crossing over and independent assortment ✓

Meiosis contributes to genetic diversity through crossing over and independent assortment.

Which of the following statements about mitosis and meiosis are true? (Select all that apply)

Hint: Think about the outcomes of each process.

A) Mitosis results in two identical daughter cells. ✓
C) Both processes involve two rounds of cell division.
D) Mitosis occurs in somatic cells. ✓
A) Meiosis results in four genetically diverse cells. ✓

True statements include that mitosis results in two identical daughter cells and meiosis results in four
genetically diverse cells.

Describe the difference in chromosome number between the parent cell and the daughter cells in
meiosis.
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Hint: Consider how meiosis reduces chromosome numbers.

In meiosis, the parent cell is diploid, while the daughter cells are haploid, having half the
chromosome number.

Part 3: Applying Knowledge

If a diploid cell with 8 chromosomes undergoes meiosis, how many chromosomes will each gamete
have?

Hint: Think about the reduction in chromosome number during meiosis.

A) 2
C) 8
D) 16
A) 4 ✓

Each gamete will have 4 chromosomes after meiosis.

In which scenarios would mitosis be more beneficial than meiosis? (Select all that apply)

Hint: Consider the functions of each process.

A) Healing a wound ✓
C) Growing taller ✓
D) Creating genetic diversity
A) Producing sperm cells

Scenarios where mitosis is beneficial include healing a wound and growing taller.

Predict what might happen if crossing over did not occur during meiosis.

Hint: Consider the implications for genetic variation.
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If crossing over did not occur, genetic variation would be significantly reduced, leading to less
diverse offspring.

Part 4: Analyzing Relationships

Which of the following best explains why meiosis involves two rounds of division?

Hint: Think about the purpose of meiosis.

A) To double the chromosome number
C) To reduce the chromosome number by half ✓
D) To produce identical cells
A) To ensure each gamete receives a complete set of chromosomes

Meiosis involves two rounds of division to reduce the chromosome number by half.

Analyze the consequences of errors during meiosis. Which of the following might occur? (Select all
that apply)

Hint: Consider the potential outcomes of meiotic errors.

A) Cancer ✓
C) Identical offspring
D) Increased genetic diversity
A) Genetic disorders ✓

Errors during meiosis can lead to genetic disorders and increased risk of cancer.

Compare and contrast the processes of anaphase in mitosis and meiosis.

Hint: Think about the differences in chromosome movement.
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In mitosis, sister chromatids are separated, while in meiosis, homologous chromosomes are
separated in anaphase I and sister chromatids in anaphase II.

Part 5: Synthesis and Reflection

Which process is more crucial for evolution, and why?

Hint: Consider the role of genetic variation in evolution.

A) Mitosis, because it maintains genetic stability
C) Both are equally crucial
D) Neither process affects evolution
A) Meiosis, because it introduces genetic variation ✓

Meiosis is more crucial for evolution because it introduces genetic variation.

Evaluate the impact of meiosis on a population's ability to adapt to environmental changes. Which
statements are true? (Select all that apply)

Hint: Think about the role of genetic diversity in adaptation.

A) It increases genetic variation, enhancing adaptability. ✓
C) It allows for new gene combinations. ✓
D) It maintains the status quo of genetic traits.
A) It produces identical offspring, reducing adaptability.

Meiosis increases genetic variation, enhancing adaptability and allowing for new gene combinations.

Design an experiment to demonstrate the effects of crossing over on genetic variation. Include your
hypothesis, method, and expected results.

Hint: Consider how you would set up an experiment to test this concept.
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An experiment could involve observing offspring from organisms with and without crossing over
to compare genetic variation.
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