what physics is on the mcat

what physics is on the mcat is a question that looms large for many pre-medical students.
Understanding the scope and depth of physics required for the Medical College Admission
Test (MCAT) is crucial for effective study planning and ultimately, achieving a competitive
score. This comprehensive guide will break down the essential physics concepts you'll
encounter, from fundamental mechanics to electricity and magnetism, fluid dynamics, and
even light and sound. We'll delve into how these principles are applied in a medical context,
offering insights into the types of questions you can expect and strategies for mastering
this significant portion of the exam.
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Understanding the MCAT Physics Section

The MCAT's Chemical and Physical Foundations of Biological Systems section, often
colloquially referred to as the "physics section," is a significant component of the exam. It's
designed to assess your understanding of fundamental physical principles and your ability
to apply them to biological and medical scenarios. This isn't just about memorizing
formulas; it's about grasping the underlying concepts and reasoning through problems that
integrate physics with biology. The questions often require you to think critically about how
physical laws govern processes within the human body, from how blood flows to how our
eyes perceive light.

You'll find that the MCAT doesn't test obscure or highly advanced physics topics. Instead, it
focuses on the foundational principles that are most relevant to understanding biological
systems and medical technology. This means you’ll be spending your study time on core
concepts that have direct applications. Think about how a doctor uses an ultrasound
machine or how different medications might affect fluid balance in the body - these are the
kinds of real-world applications that the MCAT physics section aims to explore.

Mechanics: The Foundation of Motion

Mechanics forms the bedrock of the MCAT physics syllabus. This broad area covers the
study of motion, forces, and energy. Understanding these fundamental principles is
essential for comprehending everything from how your muscles move your limbs to how



forces are applied during physical therapy. You'll need to be comfortable with concepts like
displacement, velocity, acceleration, Newton's laws of motion, work, energy (kinetic and
potential), and power. These aren't just abstract ideas; they have direct implications in
biomechanics and how the body functions.

Kinematics: Describing Motion

Kinematics is all about describing motion without considering the forces that cause it. You'll
be dealing with concepts like displacement, the change in an object's position, and velocity,
the rate at which displacement changes. Acceleration, the rate at which velocity changes, is
another key player here. Mastering the kinematic equations, which relate these quantities,
is paramount. These equations will help you analyze situations like how quickly a drug
moves through the bloodstream or how a joint moves during a specific action.

Newton's Laws of Motion: The Drivers of Change

Sir Isaac Newton's three laws of motion are absolutely critical. The first law, inertia, explains
why an object at rest stays at rest and an object in motion stays in motion unless acted
upon by a net force - think about how your body continues to move forward when a car
suddenly brakes. The second law, F=ma, is perhaps the most famous, linking force, mass,
and acceleration, and it's fundamental to understanding how forces cause movement. The
third law, action-reaction, is equally important; for every action, there is an equal and
opposite reaction, which is relevant in understanding how muscles exert force and how
external forces impact the body.

Work, Energy, and Power: The Currency of Action

Work is done when a force causes displacement. Energy, the capacity to do work, comes in
various forms, notably kinetic energy (energy of motion) and potential energy (stored
energy, like gravitational or elastic potential energy). The principle of conservation of
energy states that energy cannot be created or destroyed, only transformed, a concept
vital in understanding metabolic processes. Power, the rate at which work is done, helps us
quantify the intensity of physical activities and the efficiency of biological systems.

Thermodynamics and Fluid Mechanics: Energy
and Flow

These areas of physics deal with heat, energy transfer, and the behavior of liquids and
gases, both of which are highly relevant to biological systems. Understanding
thermodynamics helps us grasp metabolic processes and how the body maintains its
internal temperature. Fluid mechanics, on the other hand, is crucial for understanding
circulation, respiration, and how the body handles various fluids.



Thermodynamics: Heat and Energy Transfer

The laws of thermodynamics govern how energy is transferred and transformed,
particularly as heat. The first law is essentially the conservation of energy applied to heat
and work. The second law introduces the concept of entropy, the measure of disorder in a
system, and states that entropy always increases in an isolated system. You’'ll need to
understand concepts like temperature, heat, specific heat capacity, latent heat, and phase
transitions (melting, boiling, etc.). These principles explain how your body generates heat,
how it dissipates excess heat through sweating, and how medications might affect these
processes.

Fluid Mechanics: The Science of Flow

Fluid mechanics explores the behavior of fluids (liquids and gases) at rest and in motion.
Key concepts include pressure, density, buoyancy, viscosity, and flow rate. You'll be
expected to understand Pascal’s principle, which relates to pressure changes in confined
fluids, and Archimedes’ principle, which explains why objects float or sink. Bernoulli's
principle, describing the relationship between fluid speed, pressure, and potential energy, is
particularly important for understanding blood flow dynamics, airflow in the lungs, and the
operation of medical devices like ventilators.

Pressure and its relationship to depth and force.

Buoyancy and its application in understanding how objects behave in fluids.

Viscosity and how it affects the ease with which fluids flow.

Flow rate and the factors that influence it, such as pressure gradients and resistance.

Electricity, Magnetism, and Circuits: The Invisible
Forces

This domain of physics is fundamental to understanding how nerve impulses are
transmitted, how the heart functions electrically, and the principles behind many diagnostic
tools like EKGs and MRIs. You'll need a solid grasp of electric fields, potential, current,
resistance, and capacitance, as well as the basics of magnetism and electromagnetism.

Electrostatics: Charges at Rest

Electrostatics deals with stationary electric charges. You’ll learn about Coulomb's law,
which describes the force between two point charges, and the concept of electric fields,
which are regions around a charge where another charge would experience a force. Electric
potential and potential energy are also key, as they describe the energy a charge has due



to its position in an electric field. Understanding these concepts is crucial for grasping how
ions move across cell membranes to generate electrical signals.

Electric Circuits: Flowing Charges

Electric circuits involve the flow of electric charge. Ohm's law (V=IR), which relates voltage,
current, and resistance, is a cornerstone. You’'ll also need to understand series and parallel
circuits, and the concepts of power dissipation in resistors. The MCAT may present you with
circuit diagrams and ask you to analyze them, often relating them to biological systems
where electrical currents are vital, such as in the nervous system.

Magnetism and Electromagnetism: The Interplay

Magnetism is the study of magnetic fields and their effects. You'll learn about magnetic
forces on moving charges and current-carrying wires. Electromagnetism explores the
relationship between electricity and magnetism, demonstrating how changing electric fields
can produce magnetic fields and vice versa. This understanding is the basis for
technologies like MRI machines, which rely on strong magnetic fields and radio waves to
image the body's internal structures.

Light and Sound: Waves of Perception

Our senses of sight and hearing are direct results of physical phenomena involving light
and sound waves. The MCAT tests your understanding of the properties of waves, their
behavior, and how they interact with matter, often in the context of human physiology and
medical imaging.

Wave Properties: The Nature of Waves

Waves are disturbances that transfer energy without transferring matter. You’ll need to
know the key characteristics of waves: wavelength, frequency, amplitude, and speed.
Understanding the relationship between these properties, particularly the wave equation (v
= fA), is essential. You'll also explore different types of waves, including transverse and
longitudinal waves, and concepts like reflection, refraction, diffraction, and interference.

Light: Optics and Vision

The physics of light, or optics, is heavily tested. You’ll encounter concepts like reflection
from mirrors and refraction through lenses. The formation of images by lenses and mirrors
is a common topic, and you should be comfortable with ray diagrams and the lens equation.
This knowledge is directly applicable to understanding how the eye focuses light and how
corrective lenses (glasses, contact lenses) work to treat vision impairments. Concepts like
the electromagnetic spectrum and the nature of light as both a wave and a particle might



also be touched upon.

Sound: Acoustics and Hearing

Sound is a form of energy that travels as longitudinal waves through a medium. You’'ll study
the properties of sound waves, including their speed, intensity (related to loudness), and
frequency (related to pitch). The concepts of resonance and the Doppler effect are also
important. The Doppler effect, for instance, is the principle behind ultrasound imaging,
which uses the change in frequency of sound waves to measure blood flow and visualize
internal organs.

Atomic and Nuclear Physics: The Microscopic
World

While less extensively tested than mechanics or electricity, certain aspects of atomic and
nuclear physics are relevant, particularly concerning medical imaging and radiation
therapy. You'll be introduced to the basic structure of atoms, isotopes, radioactivity, and
the principles behind nuclear reactions.

Atomic Structure and Isotopes

A basic understanding of atomic structure, including protons, neutrons, and electrons, and
their properties, is necessary. You should also be familiar with isotopes - atoms of the same
element with different numbers of neutrons - and how they are used in medical diagnostics
and treatments. Concepts like atomic number and mass number are fundamental here.

Radioactivity and Nuclear Physics

Radioactivity is the spontaneous emission of radiation from unstable atomic nuclei. You’ll
learn about different types of radioactive decay (alpha, beta, gamma) and their
characteristics. The concepts of half-life, which describes the time it takes for half of a
radioactive substance to decay, and nuclear reactions, such as fission and fusion, are
important. These principles underpin the use of radioisotopes in PET scans and radiation
therapy for cancer treatment.

Strategies for MCAT Physics Success

Conquering the MCAT physics section requires a strategic approach. It's not enough to
simply review formulas; you need to build a deep conceptual understanding. Start by
reviewing your undergraduate physics notes and textbooks, focusing on the topics outlined
by the AAMC. Practice problems are your best friend. Work through as many practice



guestions as possible, paying close attention to how the physics principles are applied in
biological and medical contexts. Don't just look at the correct answer; understand why the
other options are incorrect.

When tackling physics problems on the MCAT, always read the question carefully and
identify what is being asked. Draw diagrams whenever possible, especially for mechanics
and optics problems. Break down complex problems into smaller, manageable steps. Pay
attention to units and conversions - this is a common area where mistakes can happen.
Furthermore, consider the context provided in the passage. The MCAT often integrates
physics concepts into realistic scenarios, so understanding the passage's narrative is key to
applying the correct physics principles.

Finally, don't neglect the interdisciplinary nature of the section. The MCAT is designed to
see how you can connect physics to biology and chemistry. Look for opportunities to link
the physics principles you're learning to physiological processes or medical technologies.
This holistic approach will not only help you answer physics questions more effectively but
also reinforce your understanding of biological concepts.

FAQ

Q: What are the most important physics topics for the
MCAT?

A: The most critical physics topics for the MCAT generally include mechanics (kinematics,
Newton's laws, work/energy/power), fluid mechanics, electricity and magnetism
(electrostatics, circuits, magnetism), and light and sound (optics, waves). Atomic and
nuclear physics also appear but to a lesser extent.

Q: Do | need to memorize all the physics formulas for
the MCAT?

A: While memorizing key formulas is beneficial, the MCAT emphasizes conceptual
understanding and application over rote memorization. You should aim to understand the
relationships between variables in the formulas and how to use them to solve problems.
The exam does provide a formula sheet, but it’s not exhaustive.

Q: How much physics is on the MCAT compared to
chemistry?

A: The Chemical and Physical Foundations of Biological Systems section is roughly split
50/50 between chemistry and physics. Both are equally important, though the specific
breakdown can vary slightly from test to test.



Q: How are physics concepts applied in biological and
medical contexts on the MCAT?

A: Physics concepts are applied to explain biological processes like blood flow (fluid
dynamics), nerve impulse transmission (electricity), vision and hearing (light and sound
waves), and the function of medical devices like ultrasound or MRI (magnetism, waves).

Q: Should I focus on problem-solving or conceptual
understanding for MCAT physics?

A: A balanced approach is best. You need a strong conceptual understanding to know which
physics principle to apply, and then excellent problem-solving skills to execute the
calculation and arrive at the correct answer within the context of a passage.

Q: What is the role of thermodynamics on the MCAT
physics section?

A: Thermodynamics on the MCAT relates to energy transfer and transformation, particularly
in biological systems. This includes understanding concepts like heat, temperature, specific
heat, and phase changes, which are relevant to metabolism, body temperature regulation,
and physiological processes.

Q: How is fluid mechanics tested on the MCAT?

A: Fluid mechanics is tested through concepts like pressure, density, buoyancy, viscosity,
and flow rate. These are applied to biological systems such as blood circulation, respiration
(airflow), and the functioning of organs that handle fluids. Bernoulli's principle is particularly
relevant for blood flow.
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