
ap chemistry unit 3 review

ap chemistry unit 3 review is essential for students preparing to master the concepts of chemical bonding,
molecular structure, and intermolecular forces. This unit covers fundamental topics that form the basis for
understanding how atoms combine to form molecules and how these molecules interact with one another.
A thorough grasp of unit 3 material is critical for excelling on the AP Chemistry exam and for building a
strong foundation in chemistry principles. This review will explore key concepts such as ionic and covalent
bonding, Lewis structures, molecular geometry, and polarity. Additionally, it will delve into hybridization,
intermolecular forces, and the properties of solids and liquids related to bonding. The following sections
provide a detailed breakdown that will aid in efficient study and retention of the essential topics in AP
Chemistry unit 3.

Chemical Bonding Fundamentals

Lewis Structures and Molecular Geometry

Bond Polarity and Molecular Polarity

Hybridization and Orbital Theory

Intermolecular Forces and Their Effects

Properties of Solids and Liquids

Chemical Bonding Fundamentals
Chemical bonding is the focus of AP Chemistry unit 3 review, encompassing the nature of forces that hold
atoms together in compounds. Understanding the difference between ionic and covalent bonds is essential.
Ionic bonds form through the transfer of electrons from metals to nonmetals, resulting in oppositely
charged ions that attract each other. Covalent bonds involve the sharing of electron pairs between
nonmetals, creating molecules with specific shapes and properties. Metallic bonding, another type, involves
a sea of delocalized electrons around metal cations, explaining the conductivity and malleability of metals.
This section also covers lattice energy, which is crucial for predicting the stability of ionic compounds.

Ionic Bonding
Ionic bonding occurs between atoms with significantly different electronegativities, typically metals and



nonmetals. The metal atom loses electrons to become a cation, while the nonmetal gains electrons to become
an anion. The electrostatic attraction between these ions forms a strong ionic bond. Ionic compounds usually
exhibit high melting and boiling points due to the strong attraction between ions in a crystal lattice.

Covalent Bonding
Covalent bonds form when atoms share electrons to achieve a full valence shell. These bonds can be single,
double, or triple, depending on the number of shared electron pairs. Covalent compounds often have lower
melting and boiling points compared to ionic compounds and can exist as gases, liquids, or solids.
Understanding electron sharing helps explain molecular properties and reactivity.

Metallic Bonding
Metallic bonding involves the attraction between metal cations and a 'sea' of delocalized valence electrons.
This bond type accounts for properties like electrical conductivity, ductility, and luster in metals. The
mobility of electrons allows metals to conduct electricity and heat efficiently.

Lewis Structures and Molecular Geometry
Lewis structures are visual representations of molecules that show the arrangement of valence electrons
around atoms. These diagrams are essential for predicting molecular shapes and bond connectivity in AP
Chemistry unit 3 review. Molecular geometry, determined using the VSEPR (Valence Shell Electron Pair
Repulsion) theory, helps in understanding the three-dimensional arrangement of atoms, which influences
molecular polarity and reactivity.

Drawing Lewis Structures
Constructing accurate Lewis structures requires counting valence electrons, arranging atoms, and
distributing electrons to satisfy the octet rule where applicable. Resonance structures can occur when
multiple valid Lewis structures exist. Understanding formal charges helps identify the most stable
structure.

VSEPR Theory and Molecular Shapes
VSEPR theory predicts molecular geometry by minimizing electron pair repulsions around the central
atom. Electron pairs, both bonding and lone pairs, repel each other and determine the shape of the
molecule. Common geometries include linear, trigonal planar, tetrahedral, trigonal bipyramidal, and
octahedral. Lone pairs affect bond angles and overall shape.



Electron vs Molecular Geometry
Electron geometry considers all electron groups around the central atom, including lone pairs, whereas
molecular geometry focuses on the arrangement of atoms only. This distinction is vital for understanding
molecule polarity and physical properties.

Bond Polarity and Molecular Polarity
Polarity is a critical concept in AP Chemistry unit 3 review as it influences intermolecular forces and
chemical behavior. Bond polarity arises from differences in electronegativity between bonded atoms,
resulting in partial positive and negative charges. Molecular polarity depends on both the polarity of
individual bonds and the molecule’s geometry.

Electronegativity and Bond Dipoles
Electronegativity measures an atom’s ability to attract electrons in a bond. When two atoms differ
significantly in electronegativity, the bond is polar covalent, creating a dipole moment. Nonpolar covalent
bonds occur when atoms share electrons equally.

Determining Molecular Polarity
Even if a molecule contains polar bonds, its overall polarity depends on the symmetry of the molecule.
Symmetrical molecules with polar bonds may be nonpolar if dipoles cancel out. Asymmetrical molecules
are typically polar, affecting solubility and intermolecular interactions.

Polar molecules have uneven charge distribution.

Nonpolar molecules have even charge distribution.

Polarity impacts boiling points, solubility, and reactivity.

Hybridization and Orbital Theory
Hybridization explains the mixing of atomic orbitals to form new hybrid orbitals suitable for bonding. This
concept is key in AP Chemistry unit 3 review to understand molecular shapes and bond formation beyond
simple Lewis structures. Orbital theory provides a more detailed description of bonding through the



overlap of atomic orbitals.

Types of Hybridization
Common hybridization types include sp, sp2, and sp3, corresponding to linear, trigonal planar, and
tetrahedral geometries, respectively. More complex molecules may exhibit sp3d or sp3d2 hybridization for
trigonal bipyramidal and octahedral shapes. Each hybrid orbital has specific orientation and energy suitable
for bonding.

Orbital Overlap and Bond Formation
Bonds form through the overlap of atomic orbitals. Sigma (σ) bonds arise from head-on overlap, while pi (π)
bonds result from side-to-side overlap of p orbitals. Double and triple bonds consist of one sigma and one or
two pi bonds, respectively. Understanding these interactions clarifies bond strength and molecular stability.

Intermolecular Forces and Their Effects
Intermolecular forces (IMFs) are attractions between molecules that affect physical properties such as
boiling point, melting point, and solubility. AP Chemistry unit 3 review emphasizes the major types of
IMFs: London dispersion forces, dipole-dipole interactions, and hydrogen bonding. Mastery of these forces
aids in predicting substance behavior in different states of matter.

London Dispersion Forces
London dispersion forces are weak, temporary attractions caused by momentary dipoles in molecules. They
exist in all molecules but are the only IMF present in nonpolar molecules. The strength of these forces
increases with molecular size and surface area.

Dipole-Dipole Interactions
Dipole-dipole forces occur between polar molecules, where partial positive and negative charges attract.
These forces are stronger than dispersion forces and contribute to higher boiling points and melting points
in polar substances.

Hydrogen Bonding
Hydrogen bonding is a strong type of dipole-dipole interaction occurring when hydrogen is bonded to



highly electronegative atoms like nitrogen, oxygen, or fluorine. This bond significantly raises boiling points
and affects the structure of liquids such as water.

Properties of Solids and Liquids
The properties of solids and liquids are directly influenced by the types and strengths of chemical bonds
and intermolecular forces present. AP Chemistry unit 3 review covers how bonding affects melting points,
boiling points, solubility, and other physical characteristics. Understanding these relationships is crucial for
predicting material behavior.

Types of Solids
Solids are classified based on bonding and structure into ionic, molecular, metallic, and covalent network
solids. Each type exhibits unique properties:

Ionic solids: High melting points, brittle, conduct electricity when molten.

Molecular solids: Low melting points, soft, poor conductors.

Metallic solids: Malleable, ductile, good conductors due to metallic bonding.

Covalent network solids: Very hard, high melting points, poor conductors.

Effect of Intermolecular Forces on Liquids
Intermolecular forces dictate liquid properties such as viscosity, surface tension, and vapor pressure.
Stronger IMFs result in higher viscosity and surface tension, and lower vapor pressure. These properties
are important for understanding solutions, phase changes, and chemical reactions in different phases.

Frequently Asked Questions

What are the main topics covered in AP Chemistry Unit 3?
AP Chemistry Unit 3 primarily covers stoichiometry, including mole concept, molar mass, empirical and
molecular formulas, percent composition, and balancing chemical equations.



How do you calculate empirical and molecular formulas in AP Chemistry
Unit 3?
To find the empirical formula, convert the given mass or percent composition of elements to moles, divide
by the smallest number of moles, and then determine the simplest whole number ratio. To find the
molecular formula, determine the empirical formula mass, then divide the molar mass by the empirical
formula mass and multiply the subscripts in the empirical formula by this factor.

What is the importance of balancing chemical equations in Unit 3?
Balancing chemical equations is essential to satisfy the law of conservation of mass, ensuring the number of
atoms of each element is the same on both reactant and product sides, which is fundamental for
stoichiometric calculations.

How do you perform mole-to-mole conversions in stoichiometry
problems?
Use the coefficients from the balanced chemical equation as conversion factors to convert moles of one
substance to moles of another substance.

What is limiting reactant and how do you identify it in Unit 3 problems?
The limiting reactant is the reactant that is completely consumed first, limiting the amount of product
formed. To identify it, calculate the amount of product each reactant can produce and the reactant
producing the least product is the limiting reactant.

How do you calculate percent yield in AP Chemistry Unit 3?
Percent yield is calculated by dividing the actual yield by the theoretical yield and multiplying by 100%. It
measures the efficiency of a reaction.

What strategies can help in solving complex stoichiometry problems in
Unit 3?
Carefully balance the chemical equation, convert all given quantities to moles, use mole ratios from the
balanced equation, and convert moles back to desired units, while keeping track of units throughout the
problem.

How do you use molar volume of gases in stoichiometry calculations?
At standard temperature and pressure (STP), one mole of any gas occupies 22.4 liters. Use this relationship
to convert between moles of gas and volume when solving stoichiometry problems involving gases.



Additional Resources
1. AP Chemistry Unit 3 Review: Chemical Bonding and Molecular Structure
This book offers a comprehensive review of chemical bonding concepts, including ionic, covalent, and
metallic bonds. It covers molecular geometry, VSEPR theory, and hybridization with clear explanations
and practice problems. Ideal for students preparing for the AP Chemistry exam, it reinforces fundamental
principles with real-world applications.

2. Mastering Thermodynamics: AP Chemistry Unit 3 Essentials
Focused on thermodynamics, this guide breaks down the laws of thermodynamics, enthalpy, entropy, and
Gibbs free energy. It provides step-by-step problem-solving techniques and conceptual questions tailored to
the AP curriculum. Students will gain confidence in understanding energy changes in chemical reactions.

3. AP Chemistry Unit 3: Intermolecular Forces and Properties of Liquids
This resource dives into the nature of intermolecular forces such as hydrogen bonding, dipole-dipole
interactions, and London dispersion forces. It explains how these forces affect the physical properties of
substances, including boiling points and solubility. The book includes diagrams and practice questions to
solidify comprehension.

4. Stoichiometry and Chemical Reactions: AP Chemistry Unit 3 Study Guide
Covering stoichiometric calculations, limiting reactants, and percent yield, this guide is essential for
mastering chemical reactions. It emphasizes balancing equations and understanding mole relationships,
providing numerous practice problems with detailed solutions. Perfect for reinforcing quantitative
problem-solving skills.

5. AP Chemistry Unit 3: Gases and Gas Laws Review
This book focuses on the properties of gases and the application of gas laws such as Boyle’s, Charles’s, and the
Ideal Gas Law. It includes real-life examples and practice questions to help students visualize gas behavior.
The clear explanations make complex concepts more approachable for AP students.

6. Chemical Kinetics and Equilibrium: AP Chemistry Unit 3 Review
Exploring reaction rates and chemical equilibrium, this text provides a thorough overview of kinetics
concepts and Le Chatelier’s principle. It offers problem sets that challenge students to apply rate laws and
equilibrium constants in various scenarios. The book is geared toward developing critical thinking in
chemical processes.

7. Solutions and Colligative Properties: AP Chemistry Unit 3 Essentials
This guide covers solution concentration calculations, solubility, and colligative properties like boiling point
elevation and freezing point depression. It presents formulas and problem-solving strategies that are critical
for the AP exam. Students will benefit from clear examples and practice exercises to master these topics.

8. Acids and Bases in AP Chemistry: Unit 3 Review
Focusing on acid-base theories, pH calculations, and titration curves, this book helps students understand the



behavior of acids and bases. It explains concepts such as Ka, Kb, and buffer systems with practical examples.
The workbook format encourages active learning through targeted practice questions.

9. Electrochemistry and Redox Reactions: AP Chemistry Unit 3 Study Guide
This study guide delves into oxidation-reduction reactions, electrochemical cells, and standard reduction
potentials. It provides clear explanations of redox balancing and galvanic cell construction. Ideal for AP
students, the book includes practice problems that reinforce key electrochemistry concepts.
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