
ap biology unit 1 review
ap biology unit 1 review serves as a foundational overview for students preparing to excel in the
AP Biology exam. This unit primarily focuses on the chemistry of life, including the structure and
function of macromolecules, the properties of water, and the basics of cellular biology.
Understanding these core concepts is essential for grasping more complex biological processes
covered in subsequent units. This comprehensive review will cover key topics such as the unique
characteristics of water, the four major classes of biological macromolecules, enzymes and their role
in metabolism, and an introduction to cell structure and function. Emphasizing critical vocabulary
and core principles, this guide is designed to enhance retention and facilitate effective study. The
following sections will provide a detailed breakdown of each topic within AP Biology Unit 1, helping
students build a strong conceptual framework for success.

Properties of Water

Biological Macromolecules

Enzymes and Metabolism

Cell Structure and Function

Properties of Water
Water is fundamental to all living organisms, and its unique chemical properties make life possible.
Understanding these properties is a critical component of the AP Biology Unit 1 review, as water’s
behavior influences biological systems at every level. Water molecules are polar, leading to
hydrogen bonding that results in cohesive and adhesive behaviors essential for processes such as
nutrient transport and temperature regulation.

Polarity and Hydrogen Bonding
Water’s polarity arises from the uneven distribution of electrons between oxygen and hydrogen
atoms. The oxygen atom has a partial negative charge, while the hydrogens carry partial positive
charges. This polarity allows water molecules to form hydrogen bonds with each other and with
other polar molecules, which is crucial for maintaining the structure and function of biological
molecules.

Cohesion and Adhesion
Cohesion refers to the attraction between water molecules, which leads to surface tension. Adhesion
describes water’s ability to stick to other substances. Both properties contribute to capillary action,
allowing water to move upward through plant vessels against gravity, an essential process for plant
survival.



High Specific Heat and Heat of Vaporization
Water has a high specific heat, meaning it can absorb and release large amounts of heat with
minimal temperature change. This property helps stabilize temperatures in organisms and
environments. Additionally, water’s high heat of vaporization allows for effective cooling
mechanisms, such as sweating in humans.

Solvent Properties
Water is often called the "universal solvent" because it can dissolve many substances due to its
polarity. This ability facilitates biochemical reactions by allowing reactants to move freely and
interact within aqueous environments.

Biological Macromolecules
Biological macromolecules are the large, complex molecules essential for life. AP Biology Unit 1
review emphasizes the structure, function, and synthesis of the four major classes: carbohydrates,
lipids, proteins, and nucleic acids. Each macromolecule plays specific roles in cellular processes and
organismal function.

Carbohydrates
Carbohydrates are composed of carbon, hydrogen, and oxygen, usually in a ratio of 1:2:1. They serve
as primary energy sources and structural components. Monosaccharides like glucose are simple
sugars, while polysaccharides such as starch and cellulose provide energy storage and support.

Lipids
Lipids are hydrophobic molecules primarily used for long-term energy storage, membrane structure,
and signaling. Common lipids include fats, phospholipids, and steroids. Fats consist of glycerol and
fatty acids, which may be saturated or unsaturated, affecting their physical properties.

Proteins
Proteins are polymers of amino acids linked by peptide bonds. They perform a vast array of functions
including catalysis (enzymes), structural support, transport, and communication. Protein structure is
organized into four levels: primary, secondary, tertiary, and quaternary, each critical for proper
function.

Nucleic Acids
Nucleic acids like DNA and RNA store and transmit genetic information. They are composed of
nucleotide monomers, each containing a sugar, phosphate group, and nitrogenous base. DNA’s



double helix structure enables replication and protein synthesis.

Summary of Major Macromolecules

Carbohydrates: Energy storage, structural support

Lipids: Energy storage, membrane formation, signaling

Proteins: Enzymatic activity, structural roles, transport

Nucleic Acids: Genetic information storage and transmission

Enzymes and Metabolism
Enzymes are biological catalysts that accelerate chemical reactions without being consumed. This
section of the AP Biology Unit 1 review highlights enzyme structure, function, and regulation, as
well as the fundamental concepts of metabolism and energy flow in living systems.

Enzyme Structure and Function
Enzymes are typically proteins with specific active sites where substrates bind. The enzyme-
substrate complex lowers the activation energy required for a reaction, increasing its rate. Enzyme
specificity is determined by the shape and chemical environment of the active site.

Factors Affecting Enzyme Activity
Several factors influence enzyme function, including temperature, pH, substrate concentration, and
the presence of inhibitors. Optimal conditions maximize enzyme activity, while deviations can
denature the enzyme or reduce efficiency.

Types of Enzyme Inhibition
Enzyme activity can be regulated through competitive inhibition, where an inhibitor competes with
the substrate for the active site, or noncompetitive inhibition, where the inhibitor binds elsewhere
on the enzyme, altering its shape.

Metabolism and Energy
Metabolism encompasses all chemical reactions in an organism, divided into catabolic pathways that
break down molecules to release energy and anabolic pathways that use energy to build complex
molecules. ATP (adenosine triphosphate) is the primary energy currency in cells, coupling exergonic



and endergonic reactions.

Cell Structure and Function
Understanding cell structure and function is a fundamental component of AP Biology Unit 1 review.
Cells are the basic units of life, and their internal components perform specialized roles necessary
for survival and reproduction. This section introduces the differences between prokaryotic and
eukaryotic cells, as well as the major organelles found within eukaryotic cells.

Prokaryotic vs. Eukaryotic Cells
Prokaryotic cells, such as bacteria, lack membrane-bound organelles and a defined nucleus.
Eukaryotic cells, found in plants, animals, fungi, and protists, contain a nucleus and a variety of
organelles that compartmentalize cellular functions. This distinction is vital for understanding
cellular complexity and evolutionary relationships.

Major Organelles and Their Functions
Eukaryotic cells contain several key organelles, including:

Nucleus: Stores genetic material and controls cellular activities

Mitochondria: Site of cellular respiration and ATP production

Endoplasmic Reticulum (ER): Rough ER synthesizes proteins; Smooth ER synthesizes lipids
and detoxifies

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

Lysosomes: Contain digestive enzymes for waste breakdown

Chloroplasts: Found in plant cells; site of photosynthesis

Plasma Membrane: Regulates movement of substances in and out of the cell

Cell Membrane Structure and Transport
The plasma membrane is composed of a phospholipid bilayer with embedded proteins, providing
selective permeability. Transport mechanisms include passive transport (diffusion, osmosis,
facilitated diffusion) and active transport, which requires energy to move substances against their
concentration gradients.



Frequently Asked Questions

What are the key characteristics of living organisms covered
in AP Biology Unit 1?
Key characteristics include organization, energy use and metabolism, homeostasis, growth and
development, reproduction, response to stimuli, and evolution.

How do the properties of water support life?
Water's properties such as cohesion, adhesion, high specific heat, high heat of vaporization, and its
solvent capabilities support life by regulating temperature, facilitating chemical reactions, and
transporting substances.

What is the structure of an atom and why is it important in
biology?
An atom consists of protons, neutrons, and electrons. The structure determines how atoms interact
and bond, which is essential for forming molecules and compounds critical to biological processes.

What are the major types of chemical bonds and their roles in
biological molecules?
Major bonds include covalent bonds (strong bonds sharing electrons), ionic bonds (attraction
between charged ions), and hydrogen bonds (weak bonds important for the structure of water and
macromolecules).

How do functional groups affect the properties of organic
molecules?
Functional groups like hydroxyl, carboxyl, amino, and phosphate groups influence molecular
polarity, reactivity, and interactions, affecting the behavior and function of organic molecules.

What are the four major macromolecules studied in AP
Biology Unit 1?
The four major macromolecules are carbohydrates, lipids, proteins, and nucleic acids, each serving
different structural and functional roles in cells.

How do enzymes function as biological catalysts?
Enzymes lower the activation energy of chemical reactions, increasing reaction rates without being
consumed, and often require specific conditions and cofactors.



What is the significance of the cell theory in biology?
The cell theory states that all living things are composed of cells, cells are the basic units of life, and
all cells arise from pre-existing cells, highlighting the fundamental role of cells in biology.

How do polar and nonpolar molecules interact differently in
biological systems?
Polar molecules interact well with water and other polar substances, often dissolving easily, while
nonpolar molecules are hydrophobic and tend to aggregate away from water, influencing membrane
formation and molecule transport.

What role does carbon play in the diversity of organic
molecules?
Carbon's ability to form four covalent bonds allows for the creation of complex and diverse organic
molecules, including chains, rings, and branching structures essential for life's molecular diversity.

Additional Resources
1. Campbell Biology: Concepts & Connections
This comprehensive textbook provides an in-depth review of foundational biology concepts, making
it ideal for AP Biology Unit 1. It covers cell structure, function, and the chemistry of life with clear
illustrations and engaging explanations. The book also includes practice questions and real-world
examples to reinforce learning.

2. Biology: The Unity and Diversity of Life
Focused on the diversity of life and the underlying biological principles, this book offers detailed
coverage of cellular biology and biochemistry, essential for Unit 1 review. It balances conceptual
understanding with practical applications, helping students grasp complex topics. Supplementary
materials include diagrams and review questions to solidify knowledge.

3. AP Biology Crash Course
Designed specifically for AP Biology students, this crash course book summarizes key concepts from
Unit 1 such as cell theory, macromolecules, and metabolic pathways. It provides concise
explanations, mnemonic devices, and practice quizzes to prepare students for exams. The format is
ideal for quick review sessions.

4. Essential Cell Biology
This text focuses on cell biology fundamentals, emphasizing molecular structures and processes
critical to AP Biology Unit 1. It presents topics like membrane dynamics, energy transformations,
and cellular communication in an accessible manner. Detailed illustrations and review questions aid
in mastering the material.

5. Biochemistry for the AP Biology Exam
Covering the chemical basis of life, this book delves into macromolecules, enzymes, and metabolic
reactions pertinent to the first unit of AP Biology. It breaks down complex biochemical pathways into
understandable segments, with practice problems to enhance comprehension. Ideal for students



seeking to strengthen their biochemical knowledge.

6. Biology Made Simple: A Student's Guide to Unit 1
This guide simplifies the core topics of AP Biology Unit 1, including cell structure, function, and
energy processes. It uses straightforward language and examples to make challenging concepts
more approachable. Review sections and quizzes help reinforce key points.

7. Interactive AP Biology Review: Unit 1 - The Chemistry of Life
An interactive workbook that combines concise content summaries with hands-on activities and
practice questions focused on the chemistry underlying biological systems. It encourages active
learning through exercises on atoms, molecules, and biochemical reactions. This resource is perfect
for students who benefit from applied learning.

8. Principles of Life: AP Biology Edition
This edition offers a detailed exploration of biological principles, emphasizing cellular and molecular
biology as covered in Unit 1. It includes real-life case studies and critical thinking questions to
deepen understanding. The clear layout and thorough content make it a valuable study aid.

9. Mastering AP Biology Unit 1: Cells and Biochemistry
A targeted review book that focuses exclusively on the first unit of AP Biology, covering topics like
cell theory, macromolecules, and metabolism. It provides summaries, diagrams, and practice exams
designed to enhance retention and test readiness. The book is well-suited for focused exam
preparation.
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