
ap biology unit 3 review
ap biology unit 3 review provides an essential overview of cellular energetics, a critical topic in the
AP Biology curriculum. This unit focuses on understanding how cells transform energy to power life’s
processes, covering fundamental concepts such as enzyme function, metabolic pathways, and the
principles of thermodynamics. Students will explore the intricate details of cellular respiration and
photosynthesis, two central biochemical pathways that sustain life on Earth. Mastery of this unit is
vital for success on the AP Biology exam and for a deeper comprehension of biological systems. This
review will guide learners through key concepts, vocabulary, and mechanisms, ensuring a thorough
grasp of the material. The following sections will break down complex ideas into digestible parts,
making your study efficient and effective.
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Enzyme Structure and Function
Enzymes are biological catalysts that accelerate chemical reactions within cells by lowering the
activation energy required. Understanding enzyme structure and function is fundamental to ap
biology unit 3 review because enzymes regulate almost every biochemical process in organisms.
These proteins have an active site where substrates bind, forming an enzyme-substrate complex that
facilitates the conversion to products. Enzyme specificity is determined by the shape and chemical
environment of the active site, following the lock-and-key or induced fit models.

Factors Affecting Enzyme Activity
Several factors influence enzyme efficiency, including temperature, pH, substrate concentration, and
the presence of inhibitors or cofactors. Optimal conditions vary among enzymes and are crucial for
maintaining proper metabolic rates. For instance, extreme temperatures or pH levels can denature
enzymes, rendering them inactive. Competitive inhibitors mimic substrates and compete for the
active site, while noncompetitive inhibitors bind elsewhere, altering enzyme shape and function.

Enzyme Kinetics and Regulation
Enzyme kinetics describes the rate of enzymatic reactions and how it changes with substrate
concentration. The Michaelis-Menten equation models this relationship, with key parameters such as



Vmax (maximum velocity) and Km (substrate concentration at half Vmax). Cells regulate enzymes
through allosteric interactions, covalent modifications, and feedback inhibition to maintain
homeostasis and respond to environmental changes.

Cellular Respiration
Cellular respiration is the process by which cells harvest energy from glucose and other organic
molecules to produce ATP, the cell’s energy currency. This multi-step process is a cornerstone topic
within ap biology unit 3 review, encompassing glycolysis, the citric acid cycle, and oxidative
phosphorylation. Together, these pathways enable efficient extraction of chemical energy stored in
food molecules.

Glycolysis
Glycolysis occurs in the cytoplasm and breaks down one glucose molecule into two molecules of
pyruvate. This anaerobic process yields a net gain of 2 ATP molecules and 2 NADH molecules.
Glycolysis involves ten enzyme-catalyzed steps and serves as the initial stage of cellular respiration
for both aerobic and anaerobic organisms.

Citric Acid Cycle (Krebs Cycle)
The citric acid cycle takes place in the mitochondrial matrix and completes the oxidation of pyruvate
into CO2. It generates high-energy electron carriers NADH and FADH2, along with a small amount of
ATP via substrate-level phosphorylation. This cycle is tightly regulated and interconnected with
various metabolic pathways.

Oxidative Phosphorylation and Electron Transport Chain
Oxidative phosphorylation occurs along the inner mitochondrial membrane, where electrons from
NADH and FADH2 travel through the electron transport chain (ETC). The ETC creates a proton gradient
that drives ATP synthase to produce ATP. Oxygen acts as the final electron acceptor, forming water as
a byproduct. This stage produces the majority of ATP during cellular respiration.

Photosynthesis
Photosynthesis is the process by which autotrophic organisms convert light energy into chemical
energy stored in glucose. This process is essential for life on Earth and is a key component of ap
biology unit 3 review. Photosynthesis can be divided into two major stages: the light-dependent
reactions and the Calvin cycle (light-independent reactions).



Light-Dependent Reactions
These reactions occur in the thylakoid membranes of chloroplasts and require light energy to produce
ATP and NADPH. Photons excite chlorophyll molecules, initiating electron transport and the splitting of
water molecules (photolysis). This process releases oxygen as a byproduct and generates energy
carriers used in the Calvin cycle.

Calvin Cycle
The Calvin cycle takes place in the stroma of chloroplasts and does not directly require light. It uses
ATP and NADPH from the light-dependent reactions to fix atmospheric CO2 into organic molecules.
The enzyme Rubisco catalyzes the first step, and through a series of reactions, glucose and other
carbohydrates are synthesized.

Energy and Thermodynamics in Biology
The principles of energy transformation and thermodynamics are fundamental to understanding
biological processes in ap biology unit 3 review. Biological systems obey the laws of thermodynamics,
which govern energy flow and the direction of chemical reactions.

First and Second Laws of Thermodynamics
The first law states that energy cannot be created or destroyed, only transformed, while the second
law asserts that entropy in an isolated system always increases. Living organisms maintain order and
decrease local entropy by consuming energy, typically in the form of ATP or sunlight.

Free Energy and Spontaneity
Gibbs free energy (ΔG) determines whether a reaction occurs spontaneously. Negative ΔG indicates
an exergonic reaction that releases energy, whereas positive ΔG corresponds to an endergonic
reaction requiring energy input. Cells couple exergonic and endergonic reactions to drive necessary
biological processes.

ATP: The Energy Currency
Adenosine triphosphate (ATP) is the primary energy carrier in cells. Hydrolysis of its high-energy
phosphate bonds releases energy used to power cellular work. ATP is continuously regenerated
through cellular respiration and photosynthesis to sustain metabolic activities.

Regulation of Metabolic Pathways
Metabolic pathways are highly regulated to ensure efficiency, prevent waste, and respond to cellular
needs. This regulation is a crucial focus of ap biology unit 3 review, highlighting how cells maintain



homeostasis and adapt to changing environments.

Feedback Inhibition
Feedback inhibition is a common regulatory mechanism where the end product of a pathway inhibits
an upstream enzyme, preventing overproduction. This negative feedback loop helps balance
metabolic flux and conserve resources.

Allosteric Regulation
Allosteric enzymes have regulatory sites where molecules can bind and alter enzyme activity.
Activators enhance enzyme function, while inhibitors decrease it. This modulation allows fine-tuning
of metabolic pathways in response to cellular signals.

Hormonal Control
Hormones such as insulin and glucagon play vital roles in regulating metabolism at the organismal
level. They influence enzyme activity and gene expression to coordinate energy storage and
mobilization according to physiological demands.

Enzyme activity depends on environmental conditions and molecular interactions.

Cellular respiration efficiently converts glucose into ATP through multiple stages.

Photosynthesis captures light energy to synthesize organic compounds.

Thermodynamics principles govern energy flow and reaction spontaneity in cells.

Metabolic pathways are tightly regulated by feedback and allosteric mechanisms.

Frequently Asked Questions

What are the main topics covered in AP Biology Unit 3?
AP Biology Unit 3 primarily covers cellular energetics, including enzyme structure and function,
cellular respiration, photosynthesis, and the regulation of these biochemical pathways.

How do enzymes affect the rate of biochemical reactions in
cells?
Enzymes act as biological catalysts that lower the activation energy of biochemical reactions, thereby



increasing the rate at which these reactions occur without being consumed in the process.

What is the difference between competitive and
noncompetitive enzyme inhibitors?
Competitive inhibitors bind to the active site of an enzyme, competing with the substrate, while
noncompetitive inhibitors bind to a different site on the enzyme, causing a change in its shape and
function regardless of substrate concentration.

Describe the overall process of cellular respiration and its
main stages.
Cellular respiration is the process by which cells convert glucose and oxygen into ATP, carbon dioxide,
and water. The main stages are glycolysis, the Krebs cycle (citric acid cycle), and oxidative
phosphorylation (electron transport chain and chemiosmosis).

How is ATP generated during oxidative phosphorylation?
ATP is generated during oxidative phosphorylation by the flow of protons (H+) down their
concentration gradient through ATP synthase, which uses this proton motive force to synthesize ATP
from ADP and inorganic phosphate.

What are the key differences between photosynthesis and
cellular respiration?
Photosynthesis converts light energy into chemical energy stored in glucose and occurs in
chloroplasts, while cellular respiration breaks down glucose to release energy stored in ATP and
occurs in mitochondria. Photosynthesis consumes CO2 and produces O2; cellular respiration
consumes O2 and produces CO2.

How do cells regulate metabolic pathways to maintain
homeostasis?
Cells regulate metabolic pathways through allosteric regulation, feedback inhibition, and gene
expression control to ensure that enzyme activity and substrate availability match the cell’s energy
needs and environmental conditions.

What role do electron carriers like NADH and FADH2 play in
cellular respiration?
NADH and FADH2 function as electron carriers by transporting high-energy electrons from glycolysis
and the Krebs cycle to the electron transport chain, where their energy is used to generate ATP.

Explain the significance of the chemiosmotic gradient in ATP



synthesis.
The chemiosmotic gradient, created by the electron transport chain pumping protons into the
intermembrane space, generates potential energy across the mitochondrial membrane. This gradient
drives protons back through ATP synthase, enabling the synthesis of ATP.

Additional Resources
1. Biology: The Dynamics of Life - Unit 3 Review Guide
This review guide focuses specifically on the key concepts covered in AP Biology Unit 3, including
cellular energetics, enzyme function, and metabolic pathways. It provides clear explanations, practice
questions, and helpful diagrams to reinforce understanding. The book is ideal for students preparing
for quizzes, tests, or the AP exam.

2. Campbell Biology AP Edition - Cellular Energetics and Metabolism
A comprehensive resource derived from the renowned Campbell Biology textbook, this edition
emphasizes content relevant to Unit 3 of AP Biology. It covers topics like ATP production, glycolysis,
the Krebs cycle, and oxidative phosphorylation with detailed illustrations and review questions.
Perfect for deepening conceptual knowledge and exam preparation.

3. Crash Course AP Biology: Unit 3 - Cellular Respiration and Photosynthesis
This concise guide offers a fast-paced yet thorough review of unit 3 topics, including photosynthesis
and cellular respiration. It breaks down complex processes into manageable sections and includes
summary charts and practice problems. The book is designed for students seeking a quick refresher
before tests.

4. AP Biology Unit 3: Metabolism and Energy Transfer Workbook
A workbook filled with exercises, diagrams to label, and multiple-choice questions focused on
metabolism and energy transfer. It helps students actively engage with material such as enzyme
kinetics, ATP cycle, and metabolic pathways. This interactive format supports retention and
application of key concepts.

5. Essential Cell Biology - Chapter Review: Cellular Energetics
While not exclusively for AP Biology, this book’s chapter on cellular energetics aligns closely with Unit
3 content. It provides in-depth explanations of the molecular mechanisms behind energy
transformations in cells. Supplemented with review questions, it’s useful for students needing a
deeper understanding of biochemical processes.

6. 5 Steps to a 5: AP Biology - Unit 3 Study Companion
Part of the popular 5 Steps to a 5 series, this study companion targets the major themes of Unit 3,
including enzyme action and metabolic pathways. It includes tips for mastering difficult concepts,
practice questions, and strategies for answering AP exam prompts. The structured approach helps
students build confidence.

7. AP Biology Review Book: Focus on Cellular Energetics
This review book zeroes in on cellular energetics, the cornerstone of Unit 3, explaining topics like ATP
synthesis, electron transport chain, and photosynthesis in simple terms. It features practice tests and
concept maps to aid comprehension. Ideal for students who want a focused resource on energy-
related topics.



8. Biochemistry for AP Biology: Metabolism and Energy Systems
Designed to bridge biochemistry and biology, this book explores the chemical foundations of
metabolism covered in Unit 3. It details enzyme structure and function, metabolic cycles, and energy
transformations with clear diagrams and examples. The text supports students aiming to excel in both
AP Biology and introductory biochemistry.

9. Interactive AP Biology Unit 3 Flashcards and Review
This digital and print resource combines flashcards with detailed explanations tailored to Unit 3
concepts like enzymes, ATP, and metabolic pathways. The interactive format encourages active recall
and self-assessment, making it a valuable tool for exam preparation. It’s especially helpful for visual
and kinesthetic learners.
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