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campbell biology ap bio exam review sheet us is an essential resource for students preparing for the Advanced
Placement Biology exam. This comprehensive guide aims to consolidate the vast amount of information
presented in Campbell Biology, focusing on key concepts and topics frequently tested. We will delve into the
fundamental principles of life, from the molecular basis of inheritance to ecological principles, ensuring a
thorough understanding of each unit. This review sheet is meticulously crafted to align with AP Biology
curriculum standards, providing targeted preparation for success. By navigating through cellular processes,
genetics, evolution, and more, students will gain confidence and a solid grasp of the material.
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Introduction to AP Biology and Campbell Biology

The AP Biology exam is a rigorous test designed to assess a student's understanding of college-level biology.
Campbell Biology is widely recognized as a foundational textbook for this course, offering a deep and broad
exploration of biological principles. This review sheet serves as a distilled version of that extensive material,
highlighting the most critical concepts and themes relevant to the AP exam. Our goal is to provide a
structured and accessible review that reinforces learning and targets areas of high importance.

Mastering the content within Campbell Biology is paramount for AP exam success. This review sheet breaks
down the textbook into manageable units, mirroring the structure often adopted by AP Biology courses. We
will cover everything from the fundamental molecules that build life to the complex interactions within
ecosystems. Each section is designed to be informative and actionable, equipping students with the knowledge
and analytical skills necessary to tackle exam questions effectively.

Unit 1: Chemistry of Life

The foundation of all biological processes lies in the chemistry of life. This unit introduces the essential
elements, the properties of water, and the unique characteristics of carbon that enable the formation of
complex organic molecules. Understanding the structure and function of macromolecules is critical for
comprehending cellular activities and biological inheritance.

Properties of Water

Water's unique properties, such as its polarity, cohesion, adhesion, high specific heat, and high heat of



vaporization, are fundamental to life. These properties facilitate essential biological processes like transport
within organisms and temperature regulation. The molecular structure of water, with its polar covalent
bonds and ability to form hydrogen bonds, underpins these critical characteristics.

Carbon and Organic Molecules

Carbon's ability to form four covalent bonds allows for the creation of a vast array of organic molecules,
from simple sugars to complex proteins and nucleic acids. This versatility is central to the diversity of life.
The structure of these organic molecules, including isomers, directly impacts their function within biological
systems.

Macromolecules

Macromolecules are large organic molecules essential for life, including carbohydrates, lipids, proteins, and
nucleic acids. Each type has a distinct structure and function, and they are formed through polymerization
reactions, often involving dehydration synthesis, and broken down through hydrolysis. Understanding their
monomers, polymers, and specific roles is crucial.

Carbohydrates: Provide energy and structural support. Monomer: monosaccharides (e.g., glucose).
Polymer: polysaccharides (e.g., starch, cellulose).

Lipids: Diverse group including fats, phospholipids, and steroids, important for energy storage, cell
membranes, and signaling. Not true polymers, but often involve fatty acids and glycerol.

Proteins: Perform a vast array of functions, including enzymes, transport, and structure. Monomer:
amino acids. Polymer: polypeptides.

Nucleic Acids: Store and transmit genetic information. Monomer: nucleotides. Polymer: DNA and RNA.

Unit 2: Cell Structure and Function

Cells are the basic units of life, and understanding their intricate structure and diverse functions is a
cornerstone of biology. This unit explores the differences between prokaryotic and eukaryotic cells, the roles
of various organelles, and the mechanisms by which cells transport substances across their membranes.

Prokaryotic vs. Eukaryotic Cells

The fundamental division in cellular organization is between prokaryotic and eukaryotic cells. Prokaryotes,
such as bacteria, lack a membrane-bound nucleus and other organelles, while eukaryotes possess these
structures, leading to greater complexity and compartmentalization.

Organelles of Eukaryotic Cells

Eukaryotic cells contain specialized organelles, each performing specific functions that contribute to the



overall life of the cell. These include the nucleus, ribosomes, endoplasmic reticulum, Golgi apparatus,
lysosomes, vacuoles, mitochondria, and chloroplasts.

Nucleus: Contains genetic material and controls cell activities.

Ribosomes: Synthesize proteins.

Endoplasmic Reticulum (ER): Involved in protein and lipid synthesis and modification.

Golgi Apparatus: Modifies, sorts, and packages proteins and lipids.

Lysosomes: Contain digestive enzymes to break down waste materials and cellular debris.

Vacuoles: Storage organelles; prominent in plant cells.

Mitochondria: Site of cellular respiration, generating ATP.

Chloroplasts: Site of photosynthesis in plant cells and algae.

Plasma Membrane

The plasma membrane encloses the cell and regulates the passage of substances into and out of the cell. Its
fluid mosaic model describes the dynamic arrangement of phospholipids and proteins.

Membrane Transport

Cells utilize various mechanisms to move substances across their membranes, including passive transport
(diffusion, facilitated diffusion, osmosis) and active transport, which requires energy. Understanding these
processes is vital for cellular homeostasis.

Unit 3: Cellular Energetics

Cellular energetics deals with the flow of energy through living systems. This unit focuses on the principles of
thermodynamics, the processes of photosynthesis and cellular respiration, and the role of enzymes in catalyzing
biochemical reactions.

Thermodynamics and Metabolism

Thermodynamics governs energy transformations. Metabolism encompasses all the chemical processes that
occur within a cell. Autotrophs capture energy, while heterotrophs obtain it by consuming other organisms.

Enzymes

Enzymes are biological catalysts, typically proteins, that speed up biochemical reactions by lowering



activation energy. Their specificity and regulation are crucial for controlling metabolic pathways.

Enzyme structure: Active site, substrate binding.

Factors affecting enzyme activity: Temperature, pH, substrate concentration, inhibitors.

Photosynthesis

Photosynthesis is the process by which light energy is converted into chemical energy in the form of glucose. It
occurs in chloroplasts and involves two main stages: the light-dependent reactions and the Calvin cycle.

Light-Dependent Reactions

These reactions convert light energy into chemical energy (ATP and NADPH) by splitting water and generating
oxygen. Key components include photosystems, electron transport chains, and chemiosmosis.

Calvin Cycle

This cycle uses ATP and NADPH to fix carbon dioxide and synthesize carbohydrates. It occurs in the stroma of
the chloroplast.

Cellular Respiration

Cellular respiration is the process by which cells break down glucose and other organic molecules to produce
ATP. It involves glycolysis, the Krebs cycle, and oxidative phosphorylation.

Glycolysis

Occurs in the cytoplasm, breaking glucose into pyruvate and producing a small amount of ATP and NADH.

Krebs Cycle (Citric Acid Cycle)

Occurs in the mitochondrial matrix, further oxidizing pyruvate derivatives to produce ATP, NADH, and FADH2.

Oxidative Phosphorylation

Includes the electron transport chain and chemiosmosis, occurring on the inner mitochondrial membrane, where
the majority of ATP is produced.



Unit 4: Cell Communication and Cell Cycle

Cells must communicate with each other to coordinate activities and respond to their environment. The cell
cycle is a tightly regulated series of events leading to cell division. This unit explores the mechanisms of cell
signaling and the phases of the cell cycle, including mitosis and meiosis.

Cell Signaling

Cells communicate through various signaling molecules and receptors. Signal transduction pathways amplify
signals and lead to specific cellular responses.

Types of signaling: Endocrine, paracrine, autocrine, synaptic.

Signal transduction pathways: Reception, transduction, response.

Second messengers: cAMP, calcium ions.

The Cell Cycle

The cell cycle is divided into interphase (G1, S, G2) and the mitotic phase (mitosis and cytokinesis). It is tightly
regulated by checkpoints to ensure proper replication and division.

Mitosis

Mitosis is the process of nuclear division that results in two genetically identical daughter cells. It is
essential for growth, repair, and asexual reproduction.

Meiosis

Meiosis is a type of cell division that reduces the chromosome number by half, producing four genetically
distinct gametes. It is essential for sexual reproduction and introduces genetic variation through crossing
over and independent assortment.

Unit 5: Heredity

Heredity is the study of how traits are passed from parents to offspring. This unit covers the fundamental
principles of Mendelian genetics, non-Mendelian inheritance patterns, and the molecular basis of inheritance.



Mendelian Genetics

Gregor Mendel's experiments laid the groundwork for our understanding of inheritance with his laws of
segregation and independent assortment. Key concepts include genes, alleles, genotype, phenotype, homozygous,
heterozygous, dominant, and recessive.

Laws of Inheritance

Law of Segregation: Allele pairs separate during gamete formation.

Law of Independent Assortment: Alleles for different genes assort independently of each other.

Non-Mendelian Inheritance

Many traits do not follow simple Mendelian patterns. This includes incomplete dominance, codominance, multiple
alleles, polygenic inheritance, and sex-linked inheritance.

Molecular Basis of Inheritance

This involves understanding the structure of DNA, DNA replication, transcription, and translation, which
collectively explain how genetic information is stored, copied, and expressed.

Unit 6: Gene Expression and Regulation

Gene expression is the process by which information from a gene is used in the synthesis of a functional gene
product, often a protein. This unit explores how genes are transcribed and translated, and how their expression
is regulated.

DNA Structure and Replication

DNA's double helix structure, composed of nucleotides, allows for accurate replication. The semiconservative
nature of replication ensures genetic continuity.

Transcription and Translation

Transcription is the synthesis of RNA from a DNA template, occurring in the nucleus. Translation is the
synthesis of protein from an mRNA template, occurring on ribosomes in the cytoplasm.

The Genetic Code



The genetic code is a set of rules by which information encoded in genetic material (DNA or RNA sequences) is
translated into proteins (amino acid sequences) by living cells. It is read in codons, triplets of nucleotides.

Gene Regulation

Gene expression is carefully regulated to ensure that genes are turned on and off at the right times and in the
right cells. This regulation can occur at various levels, from transcription initiation to protein modification.

Prokaryotic gene regulation: Operons (e.g., lac operon, trp operon).

Eukaryotic gene regulation: Transcription factors, enhancers, silencers, post-transcriptional
modifications.

Unit 7: Natural Selection and Evolution

Evolution is the central unifying theme in biology, explaining the diversity of life on Earth. This unit delves into
the mechanisms of evolution, primarily natural selection, and the evidence supporting evolutionary theory.

Evidence for Evolution

Evidence for evolution comes from various sources, including the fossil record, comparative anatomy
(homologous and analogous structures), embryology, biogeography, and molecular biology.

Mechanisms of Evolution

Natural Selection: Differential survival and reproduction of individuals based on their heritable traits.

Genetic Drift: Random changes in allele frequencies, particularly significant in small populations.

Gene Flow: The transfer of alleles between populations.

Mutation: The ultimate source of new genetic variation.

Hardy-Weinberg Equilibrium

This principle describes a hypothetical population that is not evolving. It serves as a null hypothesis for
detecting evolutionary change and provides a framework for calculating allele and genotype frequencies.



Speciation

Speciation is the evolutionary process by which new biological species arise. This can occur through
allopatric, sympatric, and other forms of speciation.

Unit 8: Populations

Population ecology studies the dynamics of populations and their interactions with the environment. This unit
examines population growth, regulation, and the characteristics of populations.

Population Growth Models

Population growth can be described by exponential growth (unlimited resources) and logistic growth (limited
resources), incorporating carrying capacity.

Exponential Growth: dN/dt = rN

Logistic Growth: dN/dt = rN(K-N)/K

Population Regulation

Factors that limit population size include density-dependent factors (e.g., competition, predation, disease) and
density-independent factors (e.g., natural disasters).

Life History Strategies

Organisms exhibit diverse life history strategies, such as r-selected and K-selected species, which influence their
reproductive patterns and survival rates.

Unit 9: Community Ecology

Community ecology focuses on the interactions between different species within an ecosystem. This unit covers
interspecific interactions, community structure, and ecological succession.

Interspecific Interactions

These include competition, predation, herbivory, symbiosis (mutualism, commensalism, parasitism), and
facilitation. These interactions shape community structure and dynamics.



Community Structure

Community structure is defined by species diversity, species composition, and the relative abundance of species.
Trophic structure, including food webs, is a key component.

Ecological Succession

Ecological succession is the process of change in the species structure of an ecological community over time.
Primary succession occurs in virtually lifeless areas, while secondary succession occurs in disturbed areas.

Unit 10: Ecosystems and Restoration

Ecosystem ecology examines the flow of energy and the cycling of matter within ecosystems. This unit also
touches upon the importance of biodiversity and the efforts in ecological restoration.

Energy Flow

Energy flows through ecosystems, typically entering as light energy captured by producers and then
transferred through trophic levels. Energy is lost at each transfer, often as heat.

Chemical Cycling

Essential elements like carbon, nitrogen, and phosphorus cycle through biotic and abiotic components of
ecosystems. Biogeochemical cycles are vital for sustaining life.

Biodiversity

Biodiversity refers to the variety of life at all its levels, from genes to ecosystems. It is crucial for
ecosystem stability and resilience.

Ecological Restoration

Ecological restoration is the process of assisting the recovery of an ecosystem that has been degraded,
damaged, or destroyed. It aims to return the ecosystem to its historical condition.

AP Biology Exam Strategies and Tips

Success on the AP Biology exam requires more than just memorization of facts; it demands an understanding of
biological concepts and the ability to apply them. Practice with multiple-choice questions and free-response
questions (FRQs) is essential. Pay close attention to experimental design, data analysis, and the ability to



communicate scientific ideas clearly and concisely. Reviewing past FRQs can provide invaluable insight into the
types of questions asked and the expected level of detail in responses.

Effective time management during the exam is critical. Allocate time wisely for both the multiple-choice and
free-response sections. For FRQs, thoroughly read and understand each prompt before beginning to write.
Diagramming and labeling biological processes can be powerful tools for demonstrating understanding. Remember
to connect concepts across different units, as the AP Biology exam often tests integrated knowledge.

FAQ

Q: What are the most important units to focus on for the AP Biology exam
when using Campbell Biology?
A: While all units are important, Units 1-7, covering the Chemistry of Life, Cell Structure and Function,
Cellular Energetics, Cell Communication and Cell Cycle, Heredity, Gene Expression and Regulation, and Natural
Selection and Evolution, are foundational and typically carry significant weight on the exam. However, a
comprehensive understanding of all units is crucial for success.

Q: How can I best use a Campbell Biology AP Bio exam review sheet
effectively?
A: A review sheet should be used as a guide to consolidate your understanding after reading the textbook
chapters. Use it to identify key terms, concepts, and processes. Test yourself by explaining each topic without
looking at the sheet, and then use it to fill in any gaps. Practice applying the concepts to AP-style questions.

Q: What is the typical structure of the AP Biology exam, and how does the
Campbell Biology review sheet help prepare for it?
A: The AP Biology exam consists of a multiple-choice section and a free-response section. This review sheet
helps by organizing the vast content of Campbell Biology into digestible units, highlighting essential topics,
and reinforcing fundamental concepts that are frequently tested in both question formats.

Q: Are there specific lab concepts from Campbell Biology that are
frequently tested on the AP exam?
A: Yes, the AP Biology exam heavily emphasizes experimental design and data analysis, often drawing from
classic experiments discussed in Campbell Biology. Topics like enzyme activity, diffusion and osmosis, population
genetics (e.g., Hardy-Weinberg), and ecological sampling techniques are commonly assessed.

Q: What are the key differences between mitosis and meiosis, and why is this
distinction important for the AP exam?
A: Mitosis produces genetically identical diploid cells for growth and repair, while meiosis produces
genetically unique haploid gametes for sexual reproduction. Understanding these differences, including their
phases and significance in genetic variation (crossing over, independent assortment), is a cornerstone of the
heredity and cell cycle units on the AP exam.



Q: How does the concept of natural selection translate into exam
questions based on Campbell Biology content?
A: Natural selection questions on the AP exam will typically require you to identify adaptive traits, explain
how environmental pressures lead to differential survival and reproduction, and predict the outcome of
selection on a population. This involves understanding concepts like fitness, variation, inheritance, and
adaptation as presented in Campbell Biology.

Q: What are essential macromolecules covered in Campbell Biology, and
what AP Biology concepts are they linked to?
A: The four essential macromolecules are carbohydrates, lipids, proteins, and nucleic acids. They are linked to
virtually every AP Biology concept, from cell structure (membranes, organelles) and energetics (enzymes,
ATP) to heredity (DNA, RNA) and molecular biology (protein synthesis, regulation).

Q: How should I approach free-response questions (FRQs) related to
Campbell Biology topics?
A: FRQs require you to apply biological knowledge to new scenarios. Focus on understanding the prompt,
identifying the core biological concept being tested, and constructing a clear, logical answer that uses
scientific terminology correctly. Drawing diagrams, explaining experimental designs, and interpreting data are
common elements.

Q: What is the significance of feedback mechanisms in biological systems, as
covered in Campbell Biology, for the AP exam?
A: Feedback mechanisms, particularly negative and positive feedback loops, are crucial for maintaining
homeostasis and regulating biological processes. AP exam questions often assess your ability to identify
these mechanisms in contexts like hormone regulation, enzyme activity, and cellular signaling.

Q: How does the flow of energy and cycling of matter in ecosystems, as
detailed in Campbell Biology, relate to AP exam questions?
A: Ecosystem questions will likely involve analyzing food webs, calculating energy transfer efficiencies
between trophic levels, describing biogeochemical cycles (carbon, nitrogen, phosphorus), and discussing the
impact of human activities on these processes and on biodiversity.
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