mcat formula sheet physics

mcat formula sheet physics serves as an essential tool for students preparing for the Medical
College Admission Test (MCAT). This comprehensive guide focuses on the critical physics formulas
that are vital for success on the MCAT exam. Understanding and memorizing these formulas can
significantly enhance problem-solving efficiency and accuracy during the test. The physics section of
the MCAT covers a wide range of topics including mechanics, electricity and magnetism, waves and
optics, and thermodynamics. This article will provide a detailed overview of the most important
formulas, organized by topic, to help students develop a reliable reference sheet for quick review.
Additionally, the guide will explain the application of each formula to ensure conceptual clarity. The
article is designed to be a practical resource for mastering the physics portion of the MCAT through
a well-structured formula sheet.
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Mechanics Formulas

The mechanics section of the MCAT physics formula sheet includes key equations related to motion,
forces, energy, and momentum. Mastery of these formulas is crucial as they form the foundation for
many physics problems encountered on the exam. This section covers linear and rotational motion,
Newton'’s laws, work and energy, and momentum conservation principles.

Kinematics Equations

Kinematics involves the description of motion without considering its causes. The core formulas
include equations for displacement, velocity, acceleration, and time under constant acceleration:

v = Vo + at (final velocity)

* X = Xo + Vot + Y2at? (displacement)

v2 = vo? + 2a(x - Xo) (velocity-displacement relation)

X = Xo + Y%2(V + Vo)t (displacement with average velocity)



Newton’s Laws and Forces

Newton'’s laws describe the relationship between forces and motion. The formula sheet must include
the following:

¢ F = ma (force equals mass times acceleration)
¢ F;.ion = RN (frictional force, where 1 is the coefficient of friction and N is the normal force)
e Weight: W = mg (force due to gravity)

e Hooke’s Law: F = -kx (force exerted by a spring)

Work, Energy, and Power

Work and energy formulas are integral for solving problems involving energy conservation and
transformation:

e Work: W = Fd cos0 (work done by a force)

¢ Kinetic Energy: KE = 2mv?

e Potential Energy (gravitational): PE = mgh
e Power: P = W/t = Fv cos0 (rate of doing work)

e Work-Energy Theorem: W = AKE

Momentum and Collisions

Momentum formulas are vital for understanding collision and impulse concepts:

e Momentum: p = mv
e Impulse: J = FAt = Ap (change in momentum)

¢ Conservation of Momentum: m,v,; + m,v,; = m,v,; + m,v,,

Electricity and Magnetism Formulas

The electricity and magnetism section in the MCAT formula sheet physics segment includes
equations that describe electric fields, circuits, magnetic forces, and electromagnetic induction.



These formulas are necessary for solving problems related to charge interactions, electric potential,
current flow, and magnetic effects.

Electric Fields and Forces

Understanding electric forces and fields is fundamental for MCAT physics problems involving charge
interactions:

¢ Electric Force: F = k (q,q, / r?) (Coulomb’s Law)
 Electric Field: E = F/q = kQ/r?
e Electric Potential Energy: U = k (q,q, / 1)

 Electric Potential: V = U/q = kQ/r

Circuits and Current

Circuit formulas are essential for analyzing electrical circuits involving resistors, capacitors, and
batteries:

e Ohm’s Law: V = IR

e Power in Circuits: P = IV = I’R = V?/R

¢ Resistors in Series: R,,,,;, = R, + R, + ...

¢ Resistors in Parallel: 1/R,,,, = 1/R, + 1/R, + ...

e Capacitors in Series and Parallel

Magnetism and Electromagnetic Induction

Magnetic field and induction formulas cover interactions between magnetic fields and moving
charges or currents:

Magnetic Force on a Charge: F = qvB sin0

Magnetic Force on a Current-Carrying Wire: F = ILB sin0

Magnetic Field of a Long Straight Wire: B = (10 I) / (2mr)

Faraday’s Law of Induction: € = -d®;/dt



Waves and Optics Formulas

The waves and optics section in the MCAT formula sheet physics includes key equations that explain
wave properties, light behavior, and optical phenomena. These formulas are critical for questions
related to sound, light, and wave mechanics.

Wave Properties

Formulas describing wave speed, frequency, and wavelength are fundamental:
* Wave Speed: v = fA (velocity equals frequency times wavelength)
e Frequency and Period: f = 1/T

¢ Sound Intensity Level: B = 10 log (I/1,)

Optics and Light

Optical formulas address reflection, refraction, lenses, and mirrors:
e Lens/Mirror Equation: 1/f = 1/d, + 1/d,
e Magnification: M = -d, / d,
¢ Snell’s Law: n, sin0O, = n, sin0,

e Total Internal Reflection Condition: sin@, = n, / n,

Thermodynamics and Fluid Mechanics Formulas

The thermodynamics and fluid mechanics section covers heat transfer, gas laws, and fluid dynamics.
These formulas are important for solving problems related to temperature changes, pressure,
volume, and fluid motion on the MCAT.

Thermodynamics

Key formulas include those related to heat, work, and the laws of thermodynamics:

e First Law of Thermodynamics: AU = Q - W (change in internal energy)



e Heat Transfer: Q = mcAT
e Work Done by Gas: W = PAV

e Ideal Gas Law: PV = nRT

Fluid Mechanics

Fluid dynamics formulas describe pressure, buoyancy, and flow rate:

e Pressure: P = F/A

e Hydrostatic Pressure: P = P, + pgh
e Buoyant Force: F, = pVg

e Continuity Equation: A,v, = A,v,

e Bernoulli’s Equation: P + 2pv? + pgh = constant

Tips for Using the MCAT Formula Sheet Effectively

Having a well-organized and concise mcat formula sheet physics section is only part of the
preparation process. Effective use of the formula sheet requires strategic study habits and problem-
solving techniques. This section outlines best practices for maximizing the utility of the formula
sheet on the MCAT exam.

Organize Formulas by Topic

Grouping formulas by subject area such as mechanics, electromagnetism, or optics facilitates quick
recall during practice and testing. It also helps identify areas requiring further review.

Understand the Concepts Behind Formulas

Memorization alone is insufficient. A deep understanding of the physical principles and how
formulas are derived enhances the ability to apply them to novel problems effectively.

Practice Application with Timed Problems

Regular practice using the formula sheet under timed conditions simulates the exam environment
and improves speed and accuracy. This approach builds confidence in using the formulas during the



test.

Keep the Sheet Updated and Concise

As preparation progresses, refine the formula sheet by removing less relevant equations and adding
any newly discovered critical formulas. A concise sheet reduces cognitive load and facilitates faster
referencing.

Frequently Asked Questions

What are the essential physics formulas to include on an
MCAT formula sheet?

Essential physics formulas for the MCAT include kinematics equations, Newton's laws, work-energy
theorem, momentum formulas, circular motion, gravitation, electromagnetism equations, and
thermodynamics basics.

Is it allowed to use a formula sheet during the MCAT physics
section?

No, the MCAT does not allow any formula sheets or notes during the exam. You must memorize key
physics formulas beforehand.

How can I effectively memorize physics formulas for the
MCAT?

Use active recall and spaced repetition techniques, create flashcards, practice applying formulas in
problems, and understand the underlying concepts rather than rote memorization.

Which kinematics formulas are most important for the MCAT
physics section?

Important kinematics formulas include: v = v0 + at, x = x0 + vOt + 1/2 at™2, v"2 =v0™2 + 2a(x -
x0), and average velocity = (vO + v)/2.

What physics formulas are critical for MCAT
electromagnetism questions?

Key formulas include Coulomb's law (F = k q1 g2 / r~2), Ohm's law (V = IR), magnetic force (F =
qvB sinB), and electric field (E = F/q or E = kQ/r"2).



Are energy and work formulas important for the MCAT physics
section?

Yes, formulas such as work done by a force (W = Fd cos0), kinetic energy (KE = 1/2 mv”2), potential
energy (PE = mgh), and power (P = W/t) are frequently tested.

What formulas related to circular motion should I know for
the MCAT?

Know formulas such as centripetal acceleration (a_¢c = v~2 /), centripetal force (F c=mv”~2 /1),
and angular velocity (w = 0/ t).

How detailed should my MCAT physics formula sheet be when
studying?

Your study formula sheet should be concise but comprehensive, including formulas you find
challenging, grouped by topic, with brief notes on variable meanings and units.

Can I rely solely on a formula sheet to pass the MCAT physics
section?

No, understanding the concepts behind the formulas and practicing problem-solving is crucial.
Memorized formulas alone won't ensure success.

Where can I find a reliable MCAT physics formula sheet for
practice?

Reliable MCAT physics formula sheets are available through official AAMC practice materials,
reputable MCAT prep books, and trusted online resources like Khan Academy and MCAT prep
websites.

Additional Resources

1. MCAT Physics and Math Review

This book is a comprehensive guide for students preparing for the physics and math sections of the
MCAT. It includes detailed explanations of key physics concepts alongside essential formulas and
problem-solving strategies. The review is designed to help students build a strong foundation and
improve their test-taking skills.

2. Kaplan MCAT Physics Review

Kaplan’s MCAT Physics Review provides an in-depth exploration of physics topics relevant to the
MCAT exam. It features concise summaries, numerous practice questions, and a complete formula
sheet. The book aims to reinforce understanding and enhance retention of critical physics principles.

3. The Princeton Review MCAT Physics & Math Prep
This prep book focuses on both physics concepts and mathematical techniques needed for the



MCAT. It offers clear explanations, formula sheets, and practice problems that simulate the exam’s
style. The resource is ideal for students seeking to strengthen their quantitative reasoning skills.

4. Examkrackers MCAT Physics

Examkrackers MCAT Physics breaks down complex physics topics into manageable sections with an
emphasis on formulas and their applications. It includes practice questions and detailed solutions to
help students master the material. The book is praised for its engaging style and effective review
approach.

5. MCAT Physics Formulas and Concepts

This concise guide compiles all essential physics formulas and concepts needed for the MCAT in one
accessible volume. It serves as a quick reference and study aid, ideal for last-minute review sessions.
The book also provides context for each formula to aid comprehension.

6. MCAT Complete Physics Review and Formula Guide

This resource offers a thorough review of physics topics alongside a comprehensive formula sheet
tailored for the MCAT. It integrates conceptual explanations with example problems to foster
understanding. The guide is well-suited for students aiming to deepen their physics knowledge while
memorizing key formulas.

7. MCAT Physics Made Easy

Designed for ease of understanding, this book simplifies challenging physics topics and highlights
crucial formulas. It features step-by-step problem-solving techniques and practice questions to build
confidence. The text is structured to help students grasp concepts quickly and effectively.

8. MCAT Physics Essentials

MCAT Physics Essentials condenses the most important physics theories and formulas into a
streamlined review format. It focuses on core principles frequently tested on the exam, accompanied
by practice problems. The book is a valuable tool for efficient study and formula memorization.

9. MCAT Physics Formula Workbook

This workbook provides a hands-on approach to mastering MCAT physics formulas through targeted
exercises and drills. It encourages active learning by requiring students to apply formulas in various
contexts. The practice-oriented design helps reinforce formula retention and application skills.
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