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AP Biology Chapter 24: The Origin of Species Study Answers

Preparing for the AP Biology exam can feel daunting, especially when tackling Chapter 24 — The Origin of Species.
This chapter covers the fundamental processes that drive evolution, from natural selection to genetic drift, and
culminates in the mechanisms that create new species. Whether you're a high school student polishing your review
or a teacher designing a study guide, this article provides a comprehensive overview of the key concepts, common
questions, and detailed answers that will help you master the material. By the end, you'll have a clear roadmap for
tackling the exam’s most challenging questions and a deeper appreciation for the science behind life’s diversity.

Overview of Chapter 24

Chapter 24 is a cornerstone of the AP Biology curriculum, offering an in-depth exploration of evolutionary theory. It
begins with Darwin’s pioneering ideas and expands to modern understandings of genetic mechanisms, population
dynamics, and speciation. Students learn how variation arises, how it is filtered by environmental pressures, and
how these forces shape the tree of life.

Key topics include:

e Variation, inheritance, and mutation
< Natural selection and adaptation

e Genetic drift and gene flow

¢ Speciation mechanisms

¢ Human evolution and phylogenetics

Mastering these concepts is essential for answering the AP Biology exam’s multiple choice and free response
questions. Below, we break down each topic and provide study answers that align with the exam’s expectations.

Key Concepts in Evolutionary Biology

Variation and Inheritance

All evolutionary change hinges on genetic variation. Mutations, recombination, and gene flow introduce new alleles
into a population. Inheritance follows Mendelian principles, ensuring that these alleles are passed on to subsequent
generations. Understanding the relationship between genotype and phenotype is critical for predicting how traits
respond to selective pressures.

Selection Pressures

Environmental factors—such as predators, climate, or resource availability—create selective pressures that favor
certain phenotypes. Over time, these pressures shape the frequency of alleles in a population, leading to
adaptation. Recognizing the type of selection (directional, stabilizing, or disruptive) helps students anticipate
evolutionary outcomes.

Population Genetics

Population genetics combines the principles of inheritance with the dynamics of allele frequencies. Key concepts



include Hardy—Weinberg equilibrium, which predicts allele distributions in the absence of evolutionary forces, and
the mathematical models that describe how selection, drift, and migration alter those predictions.

Evolutionary Mechanisms

Natural Selection

Natural selection is the engine of adaptation. Individuals with advantageous traits are more likely to survive and
reproduce, passing those traits on. Over successive generations, this process can shift entire populations toward
optimal fitness for their environment.

Study answer example: When a population of beetles evolves darker coloration in a polluted environment, the
darker beetles gain a selective advantage by better camouflage, leading to increased survival rates. The allele
frequency for the dark coloration allele rises over time, illustrating directional selection.

Genetic Drift

Genetic drift refers to random changes in allele frequencies, especially in small populations. The founder effect and
bottleneck events are classic examples. While drift can reduce genetic diversity, it may also fix alleles that are
neutral or even disadvantageous.

Study answer example: A volcanic eruption reduces a population of island lizards to a handful of survivors. The
surviving lizards carry a rare allele that becomes fixed by chance, even if it confers no selective advantage.

Gene Flow

Gene flow is the migration of individuals (or gametes) between populations, introducing new alleles and
homogenizing genetic differences. It counteracts the divergent effects of drift and selection, maintaining genetic
connectivity across landscapes.

Study answer example: A river connects two frog populations. Occasional movement of frogs across the river
introduces new alleles into each population, reducing genetic differentiation and increasing overall diversity.

Speciation: How New Species Arise

Allopatric Speciation

Geographic barriers—such as mountains, rivers, or continental drift—separate populations, preventing gene flow.
Over time, accumulated genetic differences lead to reproductive isolation and the emergence of new species.

Sympatric Speciation

In sympatric speciation, new species arise within the same geographic area, often through niche differentiation or
polyploidy in plants. Disruptive selection can create distinct phenotypic groups that eventually become
reproductively isolated.

Parapatric and Peripatric Speciation

Parapatric speciation occurs when adjacent populations diverge due to differing selective pressures, while
peripatric speciation involves a small peripheral population becoming isolated.

Human Evolution and Phylogenetics

Human evolution provides a tangible example of the processes described in Chapter 24. From the emergence of
bipedalism to the rise of complex language, each evolutionary step is supported by fossil evidence, genetic data,



and comparative anatomy. Understanding phylogenetic trees and cladistics helps students trace the relationships
among Homo species and their primate relatives.

Key milestones include:

¢ Australopithecus afarensis — early bipedalism

¢ Homo habilis — tool use and increased brain size

e Homo erectus — global dispersal and advanced tools
« Homo sapiens — modern cognition and culture

Common Misconceptions About Evolution

e “Evolution is just a theory.” — In science, a theory is a well supported explanation backed by evidence.

« “All species are equally related.” — Evolution shows a branching tree where some lineages share more recent
common ancestors.

» “Natural selection is the only evolutionary force.” — Genetic drift, gene flow, and mutation also play vital roles.

« “Evolution always leads to ‘better’ organisms.” — Adaptation is context dependent; traits that are advantageous
in one environment may be neutral or deleterious in another.

Study Tips for AP Biology Chapter 24

1. Build a concept map. Visualize how variation, selection, drift, and gene flow interconnect.

2. Practice with flashcards. Focus on key terms and definitions (e.g., stabilizing selection, founder effect).

3. Use the AP Bio exam guidelines. Familiarize yourself with the style of multiple choice and free response
questions.

4. Review past exam questions. Identify recurring themes and question formats.

5. Engage in group discussions. Explaining concepts to peers reinforces understanding.

6. Apply real world examples. Relate textbook concepts to current events (e.g., antibiotic resistance).

Sample Questions & Answers

Multiple Choice Example 1

Question:A population of insects on an island has two color morphs: green and brown. A sudden change in the
island’s vegetation makes the brown morph more camouflaged. Over many generations, which of the following is
most likely to occur?

e A.The frequency of the brown allele will increase.
* B.The frequency of the green allele will increase.
e C. Both alleles will become equally frequent.

e D. The population will go extinct.

Answer: A. The frequency of the brown allele will increase.

Explanation: The brown morph has a selective advantage in the new environment, leading to directional selection
favoring the brown allele.

Multiple Choice Example 2

Question: Which of the following best describes the founder effect?

¢ A.Random changes in allele frequencies in a large population.
¢ B. A large population splits into two, each maintaining the same allele frequencies.



e C. A small group colonizes a new area, carrying only a subset of the original population’s alleles.
« D. Migration of individuals between two populations increases genetic diversity.

Answer: C. A small group colonizes a new area, carrying only a subset of the original population’s alleles.

Free Response Example

Prompt:A researcher observes that a particular bird species has developed a new song pattern over the last
decade. The song is more complex and attracts more mates. Explain how this change could be an example of
sexual selection, and predict how it might influence the gene pool of the population.

Answer Outline:

» Describe sexual selection: A form of natural selection where traits increase an individual’s reproductive
success.

¢ Explain the new song: The complex song is a sexually selected trait favored by females, increasing male
mating success.

« Link to gene pool: Genes responsible for the complex song (e.g., neural circuitry, vocal apparatus) become
more common in the population, potentially reducing genetic variation in other traits.

e Consider potential costs: If the song requires more energy, it could impose a trade off, balancing selection
pressures.

Conceptual Question

Question: How does genetic drift differ from natural selection in terms of its impact on allele frequencies?

Answer:Genetic drift causes random changes in allele frequencies, especially in small populations, and can fix or
eliminate alleles regardless of their effect on fitness. Natural selection systematically favors alleles that enhance
fitness, leading to predictable changes aligned with environmental pressures.

Conclusion

Mastering Chapter 24 of the AP Biology curriculum requires a deep understanding of how variation, selection, drift,
and gene flow shape the diversity of life. By integrating these concepts with real world examples and practice
questions, students can confidently tackle both multiple choice and free response sections of the exam. Remember
to focus on the mechanisms, not just the outcomes, and to practice articulating evolutionary explanations clearly
and concisely. With diligent study and the right strategies, you'll be well on your way to achieving a high score on
the AP Biology exam and gaining a lifelong appreciation for the dynamic processes that govern life on Earth.
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