general chemistry review for mcat

general chemistry review for mcat is an essential component for any student preparing
for the Medical College Admission Test (MCAT). A solid understanding of general
chemistry principles not only helps in tackling the exam but also lays a foundation for
future medical studies. This article aims to provide a comprehensive review of the key
topics in general chemistry relevant to the MCAT, including atomic structure, chemical
bonding, stoichiometry, thermodynamics, and solutions. Additionally, we will discuss study
strategies and resources that can aid in your preparation. By the end of this review, you
will have a clearer understanding of how to approach these topics effectively on the
MCAT.
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Introduction to General Chemistry for MCAT

General chemistry serves as the backbone for many scientific disciplines, especially in the
field of medicine. As you prepare for the MCAT, understanding the fundamental concepts
of chemistry is crucial. This review will cover the most significant areas that you will
encounter on the exam. A firm grasp of these topics will not only aid in answering
questions but will also enhance your overall scientific literacy.

Atomic Structure and Periodicity

Atomic structure is one of the fundamental topics in general chemistry. It involves
understanding the composition of atoms, including protons, neutrons, and electrons, as
well as their arrangement in the periodic table.



Key Concepts in Atomic Structure

Atoms consist of a nucleus surrounded by electrons. The nucleus contains protons and
neutrons, which together account for most of the atom's mass. Electrons are organized in
energy levels or shells, and their configuration determines the chemical properties of the
element.

e Protons: Positively charged particles found in the nucleus.
e Neutrons: Neutral particles that contribute to the atomic mass.

¢ Electrons: Negatively charged particles that occupy energy levels around the
nucleus.

Periodic Trends

The periodic table organizes elements according to their atomic number and similar
chemical properties. Some key trends include:

¢ Atomic Radius: Increases down a group and decreases across a period.

e Ionization Energy: The energy required to remove an electron, which increases
across a period and decreases down a group.

e FElectronegativity: The tendency of an atom to attract electrons, which also
increases across a period and decreases down a group.

Chemical Bonding and Molecular Geometry

Chemical bonding is essential for understanding how atoms interact to form molecules.
The two primary types of bonds are ionic and covalent bonds, each with distinct
characteristics.

Types of Chemical Bonds

Ionic bonds occur when electrons are transferred from one atom to another, leading to the
formation of charged ions. In contrast, covalent bonds are formed when atoms share
electrons. Understanding these bonds is crucial for predicting molecular behavior.

Molecular Geometry

The shape of a molecule greatly influences its properties and reactions. VSEPR (Valence



Shell Electron Pair Repulsion) theory helps predict molecular geometry based on electron
pair repulsion. Common geometries include:

e Tetrahedral: Four bonding pairs, e.g., methane (CHa).
e Trigonal Planar: Three bonding pairs, e.g., boron trifluoride (BF3).

e Linear: Two bonding pairs, e.g., carbon dioxide (CO2).

Stoichiometry and Chemical Reactions

Stoichiometry is the calculation of reactants and products in chemical reactions. Mastery
of stoichiometric principles is vital for solving various problems on the MCAT.

Balancing Chemical Equations

To accurately predict the amounts of substances consumed and produced in a reaction,
one must balance the chemical equation. This involves ensuring that the number of atoms
of each element is the same on both sides of the equation.

Types of Chemical Reactions

There are several types of chemical reactions that are frequently tested on the MCAT:

e Synthesis: Two or more reactants combine to form a single product.
e Decomposition: A single compound breaks down into two or more products.

e Combustion: A hydrocarbon reacts with oxygen to produce carbon dioxide and
water.

Thermodynamics and Kinetics

Thermodynamics studies energy changes in chemical reactions, while kinetics focuses on
the rates at which reactions occur. Understanding these concepts is essential for
predicting reaction behavior.

Key Thermodynamic Concepts

Thermodynamics involves several important laws, including the first law of
thermodynamics, which states that energy cannot be created or destroyed. Understanding



concepts such as enthalpy, entropy, and Gibbs free energy will help in predicting reaction
spontaneity.

Kinetics and Reaction Rates

The rate of a reaction can be influenced by various factors, including concentration,
temperature, and the presence of catalysts. The Arrhenius equation is a key formula that
relates temperature and reaction rate.

Solutions and their Properties

Solutions are homogeneous mixtures of solutes and solvents. Understanding the
properties of solutions is crucial for various applications in chemistry and medicine.

Concentration Units

Concentration can be expressed in several ways, including molarity (moles of solute per
liter of solution), molality (moles of solute per kilogram of solvent), and percent
composition. These units are fundamental for calculations involving solutions.

Colligative Properties

Colligative properties depend on the number of solute particles in a solution and include
boiling point elevation, freezing point depression, and osmotic pressure. Mastery of these
properties is important for understanding solution behavior.

Study Strategies and Resources

To excel in the general chemistry section of the MCAT, effective study strategies are
essential. Here are some recommended approaches:

e Practice Problems: Regularly solve practice questions to reinforce concepts.

¢ Review Resources: Utilize MCAT prep books and online courses for comprehensive
coverage.

¢ Study Groups: Collaborate with peers to discuss concepts and problem-solving
strategies.

Additionally, taking full-length practice exams will help familiarize you with the test
format and timing.



Frequently Asked Questions

Q: What is the best way to prepare for the general
chemistry section of the MCAT?

A: The best way to prepare is to combine thorough content review with practice questions.
Utilize reputable MCAT prep materials and create a study schedule that allows you to
cover all key topics systematically.

Q: How important is understanding stoichiometry for
the MCAT?

A: Understanding stoichiometry is crucial as it is a foundational concept that underlies
many other topics in chemistry, including reaction yields and balancing equations. It is
commonly tested on the MCAT.

Q: Are there specific topics in general chemistry that
are frequently tested on the MCAT?

A: Yes, topics such as atomic structure, chemical bonding, stoichiometry, thermodynamics,
and solution chemistry are frequently tested. Familiarity with these subjects is essential
for success on the exam.

Q: What resources are recommended for studying
general chemistry for the MCAT?

A: Recommended resources include MCAT prep books, online courses, educational videos,
and practice exams. Khan Academy and official AAMC materials are particularly useful.

Q: How can I improve my problem-solving skills in
chemistry?

A: Improving problem-solving skills can be achieved through consistent practice. Work
through a variety of practice problems, and focus on understanding the underlying
concepts rather than just memorizing formulas.

Q: What role does laboratory knowledge play in the
general chemistry review for MCAT?

A: Laboratory knowledge is important because the MCAT tests your understanding of
experimental design, data analysis, and practical applications of theoretical concepts.
Familiarity with common laboratory techniques can enhance your performance.



Q: How can I effectively manage my time while studying
for the MCAT?

A: Effective time management can be achieved by creating a structured study plan that
allocates specific time blocks for each topic, as well as incorporating regular review
sessions and practice tests to track progress.

Q: Is it beneficial to take a prep course for the MCAT?

A: Yes, a prep course can provide structured content review, expert instruction, and
access to practice materials. It can be especially beneficial for students who prefer guided
study and motivation.

Q: What is the significance of understanding periodic
trends for the MCAT??

A: Understanding periodic trends is significant because it helps predict the behavior of
elements and their compounds. Knowledge of trends in atomic size, ionization energy, and
electronegativity is essential for answering chemistry questions on the MCAT.
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