
what physics concepts are on the mcat
Mastering MCAT Physics: A Comprehensive Guide to Key Concepts

what physics concepts are on the mcat? This is a question every aspiring medical student
grapples with as they begin their MCAT preparation. The Physical Sciences section, often a source of
anxiety, tests your understanding of fundamental physics principles and their application to biological
and chemical systems. It’s not just about memorizing formulas; it’s about applying these concepts in
novel scenarios, often relating them to how the human body functions or how chemical reactions
occur. This article will break down the essential physics topics you need to master, from mechanics
and fluids to electricity, magnetism, and optics, providing a clear roadmap for your studies.
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Mechanics and Motion: The Foundation of Physical
Sciences

The MCAT’s Physical Sciences section heavily emphasizes classical mechanics. Understanding the
principles of motion, forces, and energy is paramount. This isn't just theoretical; these concepts
underpin many biological processes, from the movement of blood through your veins to the
mechanics of muscles and bones. You'll need to be comfortable with concepts like kinematics,
Newton's laws of motion, work, energy, and power. Don’t shy away from the equations; they are your
tools for solving problems and demonstrating your comprehension.

Kinematics: Describing Motion

Kinematics deals with the description of motion without considering its causes. This includes
understanding displacement, velocity, and acceleration. You’ll encounter problems involving objects
moving in one, two, or even three dimensions. Think about projectile motion, like the trajectory of a
thrown object, or uniform circular motion. Being able to analyze these situations, often with the help
of kinematic equations, is crucial. Remember that velocity is a vector quantity, meaning it has both
magnitude and direction, which is a key distinction from speed.

Newton's Laws of Motion: The Drivers of Change

Sir Isaac Newton’s three laws of motion are the bedrock of mechanics. Newton’s first law, the law of



inertia, explains that an object at rest stays at rest, and an object in motion stays in motion with the
same speed and in the same direction unless acted upon by an unbalanced force. This is why friction
is so important in biological systems, preventing us from sliding around uncontrollably. Newton’s
second law, F=ma, is perhaps the most frequently applied, linking force, mass, and acceleration.
You’ll use this to calculate how forces affect motion in various scenarios. Finally, Newton’s third law,
for every action, there is an equal and opposite reaction, is fundamental to understanding interactions
between objects, from pushing off a surface to how muscles generate force.

Work, Energy, and Power: The Capacity for Doing Things

Work, energy, and power are deeply interconnected. Work is done when a force causes displacement.
Energy is the capacity to do work, and it exists in various forms, including kinetic energy (energy of
motion) and potential energy (stored energy, such as gravitational or elastic potential energy). The
work-energy theorem states that the net work done on an object equals its change in kinetic energy.
Power is the rate at which work is done or energy is transferred. Understanding these concepts is vital
for analyzing the efficiency of biological processes and the energy expenditure involved in physical
activity. For instance, understanding the work done by the heart to pump blood is a direct application
of these principles.

Rotational Motion and Torque

Beyond linear motion, the MCAT also tests your understanding of rotational motion. This involves
concepts like angular velocity, angular acceleration, and torque. Torque is the rotational equivalent of
force; it’s what causes an object to rotate. Levers in the human body, like your arm or leg, are
excellent examples of how torque functions. Understanding moments of inertia, which is the
rotational equivalent of mass, helps determine how easy or difficult it is to get an object rotating or to
stop its rotation.

Fluids and Thermodynamics: The Dynamics of Matter
and Energy

The MCAT also delves into the behavior of fluids and the principles of thermodynamics. These topics
are essential for understanding physiological processes like blood flow, respiration, and the body's
temperature regulation. They also provide a framework for understanding chemical reactions and
energy transformations.

Fluid Dynamics: The Flow of Liquids and Gases

Fluid dynamics deals with liquids and gases in motion. Key concepts include pressure, buoyancy, and
fluid flow. You’ll need to understand Pascal’s principle, which relates pressure changes in a confined
fluid, and Archimedes’ principle, which explains why objects float or sink. Understanding fluid flow is



also critical, with concepts like viscosity and laminar versus turbulent flow. Think about how blood
flows through vessels of varying diameters or how air moves into and out of the lungs – these are fluid
dynamics in action. Pressure in the circulatory system is a prime example.

Thermodynamics: Energy, Heat, and Work

Thermodynamics governs the relationships between heat, work, and energy. The first law of
thermodynamics is essentially the conservation of energy; energy cannot be created or destroyed,
only transferred or changed in form. The second law introduces the concept of entropy, stating that
the total entropy of an isolated system can only increase over time. This is fundamental to
understanding the spontaneity of reactions and the efficiency of biological processes. You’ll also
encounter concepts like temperature, heat transfer (conduction, convection, radiation), specific heat
capacity, and phase changes. The body’s ability to maintain a constant internal temperature, despite
external changes, is a complex thermoregulatory process.

Solids and Simple Harmonic Motion

While not as extensive as other topics, understanding the basic properties of solids, such as elasticity
and stress/strain, can be relevant. Simple harmonic motion, exemplified by a mass on a spring or a
pendulum, also appears, particularly as an analogy for oscillating systems in biology.

Electricity and Magnetism: Forces Beyond the Visible

The MCAT tests your understanding of fundamental electrical and magnetic principles. These forces
play crucial roles in biological systems, from nerve impulse transmission to the functioning of medical
imaging equipment. Mastering these concepts will equip you to tackle questions related to
electrostatics, circuits, and magnetism.

Electrostatics: Charges at Rest

Electrostatics deals with electric charges at rest. You’ll need to understand Coulomb’s law, which
describes the force between two point charges. Concepts like electric fields, electric potential, and
electric potential energy are also key. The movement of ions across cell membranes, which generates
electrical signals in neurons, is a direct application of electrostatic principles. Understanding how
charges distribute themselves on conductors and insulators is also important.

Electric Circuits: The Flow of Charge

Electric circuits involve the flow of electric charge. Ohm’s law (V=IR), which relates voltage, current,



and resistance, is a fundamental equation you must know. You’ll also need to understand series and
parallel circuits, as well as the concepts of power dissipation in circuits. While the MCAT won't delve
into complex circuit design, understanding how basic circuits behave is essential, especially when
relating it to how electrical signals propagate in biological systems.

Magnetism: The Influence of Magnetic Fields

Magnetism involves magnetic fields and their effects on charged particles and materials. You’ll need
to understand the relationship between moving electric charges and magnetic fields, as well as the
forces experienced by charged particles in magnetic fields (the Lorentz force). While complex
electromagnetic phenomena are less common, understanding basic magnetic principles is important,
particularly for applications in medical technologies like MRI.

Optics and Sound Waves: Perceiving the World

The final major area of MCAT physics concerns waves, specifically light (optics) and sound. These are
directly related to how we perceive the world and how certain medical diagnostic tools work.

Optics: The Behavior of Light

Optics focuses on the behavior of light. You’ll need to understand reflection and refraction, as well as
Snell’s law, which describes how light bends when it passes from one medium to another. Concepts
like focal length, image formation by lenses and mirrors (both plane and curved), and the properties
of light waves (wavelength, frequency, speed) are crucial. Understanding how the human eye works
as an optical instrument is a common application. You should also be familiar with magnification and
the concepts of real versus virtual images.

Sound Waves: Vibrations Through Media

Sound waves are mechanical waves that travel through a medium. Key concepts include the speed of
sound, intensity, loudness, frequency, and pitch. You’ll also need to understand the Doppler effect,
which explains the change in frequency of a wave in relation to an observer moving relative to the
wave source. Medical ultrasound, which relies on sound waves, is a direct application of these
principles. Understanding how sound propagates and interacts with different materials is important.

Important MCAT Physics Equations and Strategies

While understanding the concepts is primary, memorizing key equations is also necessary for efficient
problem-solving on the MCAT. Don't just memorize them; understand what each variable represents



and the physical meaning behind the equation. Practice applying these equations in various contexts.
Many problems require you to derive a solution by combining multiple concepts and equations. For
example, a problem might involve calculating the work done by a force that changes over distance,
requiring knowledge of both work and integration (or its conceptual understanding).

It’s also vital to develop strong problem-solving strategies. Break down complex problems into
smaller, manageable parts. Identify the knowns and unknowns, and determine which physics
principles and equations are relevant. Pay close attention to units and ensure consistency throughout
your calculations. Drawing diagrams can often help visualize the situation and identify the forces or
relationships involved. Finally, practice, practice, practice! The more you work through MCAT-style
physics problems, the more comfortable and proficient you’ll become.

Frequently Asked Questions

Q: What is the most heavily tested physics topic on the MCAT?
A: Mechanics, including kinematics, Newton's laws of motion, work, energy, and power, is generally
considered the most heavily tested area of physics on the MCAT.

Q: Do I need to know calculus for MCAT physics?
A: While some advanced calculus concepts can be helpful for a deeper understanding, the MCAT
primarily tests calculus-based concepts conceptually. You won't typically be required to perform
complex calculus derivations, but understanding the relationship between concepts like force and
work (which can involve integration) is beneficial.

Q: How important is understanding units and dimensions in
MCAT physics?
A: Understanding units and dimensions is critically important. Many MCAT physics questions test your
ability to work with different units and ensure consistency in your calculations. Incorrect unit
conversions can lead to completely wrong answers.

Q: Are there any specific physics concepts related to biology
that are frequently tested?
A: Yes, topics like fluid dynamics (blood flow), simple harmonic motion (heartbeat analogy), optics
(vision), and electrostatics (nerve impulses) are often presented within a biological context to assess
your ability to apply physics principles to life sciences.

Q: Should I focus on memorizing formulas or understanding



the underlying concepts?
A: You absolutely need to do both, but understanding the underlying concepts should come first.
Memorizing formulas without understanding their meaning and application will limit your ability to
solve novel problems. Once you grasp the concepts, the formulas become tools to express and apply
that understanding.

Q: How much physics knowledge is assumed for the MCAT?
A: The MCAT assumes a foundational understanding of physics typically covered in a two-semester
introductory college-level physics course, often taken by pre-medical students. This includes classical
mechanics, thermodynamics, electricity and magnetism, and optics/waves.
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