
ap biology unit 2 review
ap biology unit 2 review provides an essential overview of the fundamental
concepts related to the chemistry of life, biological molecules, and cellular
structures. This unit is critical for students preparing for the AP Biology
exam as it lays the groundwork for understanding how biological systems
function at the molecular and cellular levels. Topics covered in this review
include the properties of water, carbon's role in organic molecules,
macromolecules such as carbohydrates, lipids, proteins, and nucleic acids,
and an introduction to cell structure and function. Mastery of these themes
is crucial for comprehending more complex biological processes in subsequent
units. This article will offer a detailed, SEO-optimized review designed to
reinforce key concepts, clarify challenging topics, and support exam
readiness. Below is the table of contents outlining the main sections covered
in this comprehensive ap biology unit 2 review.
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Chemistry of Life
The chemistry of life forms the foundation of biological science,
encompassing the atoms and molecules that constitute living organisms.
Understanding the basic chemical principles is essential in ap biology unit 2
review, including atomic structure, chemical bonds, and molecular
interactions. Elements such as carbon, hydrogen, oxygen, and nitrogen are the
primary building blocks of biological molecules. The behavior of these
elements in covalent, ionic, and hydrogen bonding shapes the structure and
function of biomolecules. Additionally, the concept of polarity and
electronegativity explains molecular interactions critical to life processes.

Atoms and Elements
Atoms are the smallest units of matter that retain the properties of an
element. Each atom consists of protons, neutrons, and electrons. The atomic
number defines the number of protons, while isotopes vary in neutron count.
Elements relevant to biology include carbon (C), hydrogen (H), oxygen (O),



nitrogen (N), phosphorus (P), and sulfur (S), often remembered by the acronym
CHONPS. These elements combine in various ways to form molecules essential
for life.

Chemical Bonds
Chemical bonds hold atoms together in molecules and influence the three-
dimensional shape and reactivity of biological compounds. There are three
primary types of bonds:

Covalent bonds: Atoms share electron pairs, creating strong bonds that
form the backbone of organic molecules.

Ionic bonds: Formed through the transfer of electrons, resulting in
charged ions that attract each other.

Hydrogen bonds: Weak, transient bonds between a hydrogen atom covalently
bonded to an electronegative atom and another electronegative atom;
these are crucial in stabilizing protein and nucleic acid structures.

Water and Its Properties
Water is a vital molecule for all known forms of life and exhibits unique
properties that support biological processes. In ap biology unit 2 review,
water’s polarity and hydrogen bonding explain its role as a universal solvent
and its involvement in temperature regulation, cohesion, adhesion, and the
formation of biological structures.

Polarity and Hydrogen Bonding
Water molecules are polar due to the uneven distribution of electrons between
oxygen and hydrogen atoms. This polarity enables water molecules to form
hydrogen bonds with each other and with other polar substances. These
hydrogen bonds give water its high specific heat, surface tension, and
solvent capabilities.

Properties of Water
Water’s properties include:

Cohesion and adhesion: Water molecules stick to each other (cohesion)1.
and to other surfaces (adhesion), facilitating processes like capillary
action.



High specific heat: Water resists temperature changes, stabilizing2.
environmental and cellular temperatures.

Universal solvent: Water dissolves many solutes, enabling transport of3.
nutrients and waste in organisms.

Ice density: Solid water (ice) is less dense than liquid water, allowing4.
ice to float and insulate aquatic life in cold climates.

Macromolecules and Their Functions
The study of macromolecules is a central theme in ap biology unit 2 review,
highlighting the four major classes: carbohydrates, lipids, proteins, and
nucleic acids. These large molecules are polymers composed of monomers and
perform diverse structural and functional roles in cells.

Carbohydrates
Carbohydrates serve as energy sources and structural components.
Monosaccharides like glucose are simple sugars, while polysaccharides such as
starch, glycogen, and cellulose consist of many sugar units linked together.
Starch and glycogen serve as energy storage in plants and animals,
respectively, whereas cellulose provides structural support in plant cell
walls.

Lipids
Lipids are hydrophobic molecules vital for energy storage, membrane
structure, and signaling. Types of lipids include triglycerides,
phospholipids, and steroids. Phospholipids form the bilayer of cell
membranes, with hydrophilic heads and hydrophobic tails creating a selective
barrier. Steroids, like cholesterol, regulate membrane fluidity and serve as
hormone precursors.

Proteins
Proteins are polymers of amino acids with complex structures that determine
their functions. They act as enzymes, structural components, transport
molecules, signaling messengers, and immune defenders. Protein structure is
categorized into primary, secondary, tertiary, and quaternary levels, each
contributing to the protein’s shape and activity.



Nucleic Acids
Nucleic acids, including DNA and RNA, store and transmit genetic information.
DNA consists of nucleotide monomers containing a sugar, phosphate group, and
nitrogenous base. RNA is involved in translating genetic instructions into
proteins. The sequence of nucleotides encodes the information necessary for
cellular function and inheritance.

Enzymes and Metabolism
Enzymes are biological catalysts that accelerate chemical reactions critical
for metabolism. In ap biology unit 2 review, the focus is on enzyme
structure, function, and factors influencing enzymatic activity. Metabolism
encompasses all chemical reactions within a cell, divided into catabolic and
anabolic pathways.

Enzyme Structure and Function
Enzymes are typically proteins that possess an active site where substrates
bind. The enzyme-substrate complex lowers the activation energy required for
reactions, increasing reaction rates. Enzyme specificity is dictated by the
shape and chemical properties of the active site.

Factors Affecting Enzyme Activity
Several factors influence enzyme effectiveness, including:

Temperature: Optimal temperatures increase activity; extremes can
denature enzymes.

pH levels: Each enzyme has an optimal pH range, outside of which
activity decreases.

Substrate concentration: Increasing substrate can increase activity to a
point of saturation.

Inhibitors: Competitive and noncompetitive inhibitors reduce enzyme
activity by blocking or altering the active site.

Cell Structure and Organelles
Understanding cell structure is a fundamental component of ap biology unit 2
review. Cells are the basic units of life, and their organelles perform
specialized functions essential for survival, growth, and reproduction.



Prokaryotic vs. Eukaryotic Cells
Cells are classified as prokaryotic or eukaryotic. Prokaryotic cells, such as
bacteria, lack membrane-bound organelles and a nucleus. Eukaryotic cells,
found in plants, animals, fungi, and protists, contain a nucleus and various
membrane-bound organelles that compartmentalize cellular functions.

Key Organelles and Their Functions
Important organelles in eukaryotic cells include:

Nucleus: Stores genetic material and controls cellular activities.

Mitochondria: Produce ATP through cellular respiration.

Endoplasmic reticulum (ER): Rough ER synthesizes proteins; smooth ER
synthesizes lipids and detoxifies chemicals.

Golgi apparatus: Modifies, sorts, and packages proteins and lipids for
transport.

Lysosomes: Contain enzymes for intracellular digestion and waste
removal.

Chloroplasts: Present in plant cells, conduct photosynthesis.

Cell membrane: A phospholipid bilayer that regulates entry and exit of
substances.

Frequently Asked Questions

What are the main types of chemical bonds important
in AP Biology Unit 2?
The main types of chemical bonds important in AP Biology Unit 2 are covalent
bonds, ionic bonds, and hydrogen bonds. Covalent bonds involve the sharing of
electron pairs between atoms, ionic bonds involve the transfer of electrons
creating charged ions, and hydrogen bonds are weak attractions between a
hydrogen atom and an electronegative atom.

How do water's properties support life, as covered
in Unit 2?
Water's unique properties such as cohesion, adhesion, high specific heat,



high heat of vaporization, and its role as a universal solvent support life
by regulating temperature, facilitating nutrient transport, and enabling
chemical reactions essential for biological processes.

What is the significance of carbon in biological
molecules discussed in Unit 2?
Carbon is significant because it can form four covalent bonds, allowing it to
build diverse and complex organic molecules like carbohydrates, lipids,
proteins, and nucleic acids, which are essential for life's structure and
function.

Can you explain the difference between hydrophobic
and hydrophilic molecules?
Hydrophobic molecules are nonpolar and do not interact well with water, often
repelled by it, while hydrophilic molecules are polar or charged and readily
interact with or dissolve in water. This distinction is important for
understanding cell membrane structure and protein folding.

What role do functional groups play in organic
molecules?
Functional groups are specific groups of atoms within molecules that have
characteristic properties and determine the chemical reactivity and polarity
of organic molecules, influencing their biological functions.

How do acids and bases affect biological systems
according to Unit 2 concepts?
Acids increase hydrogen ion concentration, lowering pH, while bases decrease
hydrogen ion concentration, raising pH. Biological systems maintain
homeostasis through buffers that resist pH changes critical for enzymes and
metabolic processes.

What is the importance of macromolecules in AP
Biology Unit 2?
Macromolecules such as carbohydrates, lipids, proteins, and nucleic acids are
essential for life, serving as energy sources, structural components,
catalysts, and genetic material, all of which are fundamental topics in Unit
2.

How do dehydration synthesis and hydrolysis



reactions function in macromolecule metabolism?
Dehydration synthesis builds macromolecules by removing water to form
covalent bonds between monomers, while hydrolysis breaks down macromolecules
by adding water to cleave these bonds, processes crucial for metabolism and
energy regulation.

Why is the concept of polarity important in AP
Biology Unit 2?
Polarity affects how molecules interact with each other and with water,
influencing properties like solubility, molecule shape, and function, which
are essential for understanding cellular structures and biochemical
reactions.

Additional Resources
1. Campbell Biology: Concepts & Connections
This book is a comprehensive resource widely used for AP Biology courses,
including unit 2 topics such as cell structure and function. It provides
clear explanations of biological concepts, detailed illustrations, and real-
world examples that help students grasp the material effectively. The
chapters on cell membranes, organelles, and energy transformations are
particularly useful for unit 2 review.

2. Biology: The Unity and Diversity of Life
Written by Starr and Taggart, this textbook offers an in-depth look at
fundamental biological principles, including cell biology and biochemical
processes covered in AP Biology unit 2. It emphasizes the unity of life
through cellular structure and function, making it an excellent review tool.
The book also includes review questions and summaries that help reinforce
learning.

3. AP Biology Crash Course
This concise review guide is designed specifically for AP Biology students
preparing for the exam. It covers all units with a focused section on unit 2,
addressing cell structure, membranes, and metabolism. The book provides
summaries, practice questions, and test-taking strategies that boost
confidence and comprehension.

4. Essential Cell Biology
This text distills complex cellular biology concepts into accessible
language, perfect for students reviewing unit 2 material. It covers the
structure and function of cells, membrane dynamics, and metabolic pathways
with vivid illustrations and clear explanations. The book also integrates
experimental data to connect theory with practice.

5. Biochemistry Primer for AP Biology
Focused on the chemical foundations of biology, this book complements the



unit 2 review by explaining macromolecules, enzymes, and metabolic reactions.
It breaks down biochemical pathways and molecular interactions critical for
understanding cell processes. The primer includes diagrams and practice
problems tailored for AP Biology students.

6. Molecular Biology of the Cell
This authoritative text offers an advanced perspective on cell biology and
molecular mechanisms, ideal for students wanting a deeper understanding of
unit 2 topics. It thoroughly discusses cell organelles, membrane transport,
and energy conversion at the molecular level. Although more detailed, it
serves as an excellent resource for comprehensive review.

7. Lehninger Principles of Biochemistry
A classic biochemistry textbook that covers the molecular basis of life,
including metabolism and enzyme function central to unit 2. The book provides
detailed explanations of biochemical pathways and molecular structures. It is
well-suited for AP students seeking to strengthen their grasp of biochemical
concepts.

8. AP Biology Prep Plus 2024-2025
This review book is tailored specifically for the AP Biology exam and
includes thorough coverage of unit 2 concepts such as cell structure,
membrane transport, and cellular energetics. It features practice tests,
review drills, and detailed answer explanations. The structured format helps
students systematically prepare for the exam.

9. Biology for AP Courses
Published by OpenStax, this free resource offers comprehensive coverage of
all AP Biology units with well-organized chapters on cell biology and
metabolism. It includes detailed diagrams, practice questions, and real-world
examples that align with the AP curriculum framework. Its accessibility and
clarity make it an excellent supplementary review tool for unit 2.
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