
mcat physics equations and units
explained
mcat physics equations and units explained is a fundamental topic for students
preparing for the Medical College Admission Test (MCAT). Mastery of these equations and
the associated units is crucial for solving physics problems efficiently and accurately on the
exam. This article provides a comprehensive overview of the key physics equations
commonly tested on the MCAT, along with detailed explanations of the units involved.
Understanding these concepts not only aids in problem-solving but also ensures that
students can interpret questions correctly and avoid common pitfalls related to unit
conversion and dimensional analysis. The discussion spans kinematics, dynamics, energy,
waves, and electromagnetism, all central to the MCAT physics curriculum. By the end,
readers will be equipped with a clear framework to approach physics questions confidently.
The following sections outline the core areas covered in this explanation.

Kinematics Equations and Units

Dynamics and Newton’s Laws

Work, Energy, and Power

Waves and Oscillations

Electricity and Magnetism Basics

Unit Conversions and Dimensional Analysis

Kinematics Equations and Units
Kinematics forms the foundation of motion analysis on the MCAT, focusing on the
description of an object’s position, velocity, and acceleration without considering the forces
that cause motion. The primary equations involve displacement, velocity, acceleration, and
time. Correct use of units is essential to avoid errors, especially since velocity and
acceleration incorporate different units of length and time.

Key Kinematics Equations
The most commonly used kinematics equations assume constant acceleration and include:

v = v₀ + at: Final velocity equals initial velocity plus acceleration times time.

x = x₀ + v₀t + ½at²: Displacement as a function of initial position, initial velocity,
acceleration, and time.



v² = v₀² + 2a(x - x₀): Relates velocity and displacement directly, eliminating time.

Here, v is velocity (m/s), v₀ is initial velocity (m/s), a is acceleration (m/s²), t is time (s), and
x and x₀ are positions in meters (m).

Units in Kinematics
The standard units for kinematics on the MCAT are derived from the metric system:

Displacement (x, x₀): meters (m)

Velocity (v, v₀): meters per second (m/s)

Acceleration (a): meters per second squared (m/s²)

Time (t): seconds (s)

It is critical to maintain consistency in units when applying these equations. For example,
when velocity is given in kilometers per hour (km/h), convert it to meters per second to
align with acceleration units.

Dynamics and Newton’s Laws
Newtonian mechanics underpins much of the MCAT physics section, particularly the
application of Newton’s laws of motion. Dynamics involves analyzing the forces acting on
an object and predicting its resulting motion using force equations.

Newton’s Second Law and Force Units
The cornerstone equation in dynamics is Newton’s second law:

F = ma

This relates the net force F on an object to its mass m and acceleration a. The unit of force
in the International System (SI) is the newton (N), defined as:

1 newton (N) = 1 kilogram meter per second squared (kg·m/s²)

Mass is measured in kilograms (kg) and acceleration in meters per second squared (m/s²),
so force combines these units. Understanding this relationship helps in solving problems
involving friction, tension, and other forces.



Friction and Other Forces
Frictional force is often encountered in MCAT questions and is calculated as:

f = μN

where μ is the coefficient of friction (unitless), and N is the normal force measured in
newtons (N). Correct unit application prevents confusion when combining forces or
calculating net force.

Work, Energy, and Power
Work, energy, and power are interrelated physical quantities essential for understanding
mechanical systems on the MCAT. These concepts often involve energy conservation and
transfer, requiring precise knowledge of equations and units.

Work and Its Units
Work (W) is defined as the product of force and displacement in the direction of the force:

W = Fd cosθ

where d is displacement and θ is the angle between force and displacement vectors. The
unit of work is the joule (J), which corresponds to:

1 joule (J) = 1 newton meter (N·m) = 1 kg·m²/s²

Understanding the vector nature of work and its units is crucial for interpreting energy
transfer problems.

Energy and Power Units
Energy is typically measured in joules (J), the same unit as work. Key forms of mechanical
energy include kinetic energy (KE) and potential energy (PE):

Kinetic Energy: KE = ½mv² (units: kg·m²/s² = J)

Potential Energy: PE = mgh (units: kg·m²/s² = J), where g is acceleration due to
gravity (9.8 m/s²)

Power (P) measures the rate at which work is done or energy is transferred, defined as:

P = W/t

The unit of power is the watt (W), where 1 watt equals 1 joule per second (J/s).



Waves and Oscillations
Wave phenomena and oscillatory motion are frequent topics on the MCAT, involving
equations that describe wave speed, frequency, wavelength, and energy. Units must be
carefully managed to ensure accurate calculations.

Wave Equation and Units
The fundamental wave equation relates wave speed (v), frequency (f), and wavelength (λ):

v = fλ

Units include:

Wave Speed (v): meters per second (m/s)

Frequency (f): hertz (Hz), equivalent to 1/second (s⁻¹)

Wavelength (λ): meters (m)

Maintaining consistent units across these variables is essential for solving wave problems
on the MCAT.

Simple Harmonic Motion
For oscillations such as springs and pendulums, the period (T) and frequency (f) relate as:

T = 1/f

Period is measured in seconds (s), while frequency is in hertz (Hz). The equations for energy
in oscillations also use joules for energy and newtons for restoring forces.

Electricity and Magnetism Basics
The MCAT physics section frequently tests fundamental concepts of electricity and
magnetism, including electric forces, fields, potential, and circuits. Familiarity with the
relevant equations and units is vital for success.

Electric Force and Field Units
Coulomb’s law defines the electric force (F) between two charges:

F = k |q₁q₂| / r²

where k is Coulomb’s constant (≈ 8.99 × 10⁹ N·m²/C²), q₁ and q₂ are charges in coulombs
(C), and r is the distance in meters (m). The unit of force remains the newton (N).

The electric field (E) is force per unit charge:



E = F/q

with units volts per meter (V/m) or equivalently newtons per coulomb (N/C).

Voltage, Current, and Resistance Units
Ohm’s law relates voltage (V), current (I), and resistance (R):

V = IR

Units are:

Voltage (V): volts (V)

Current (I): amperes (A)

Resistance (R): ohms (Ω)

Understanding these units and their relationships is essential for problems involving electric
circuits.

Unit Conversions and Dimensional Analysis
Effective application of MCAT physics equations requires proficiency in unit conversions and
dimensional analysis. This skill ensures that all quantities are expressed in compatible units
before performing calculations, minimizing errors and improving accuracy.

Common Unit Conversions
MCAT physics frequently demands converting between units such as:

Kilometers per hour (km/h) to meters per second (m/s)

Celsius to Kelvin for temperature-related problems

Grams (g) to kilograms (kg) for mass

Milliliters (mL) to liters (L) in fluid dynamics

For example, to convert velocity from km/h to m/s, multiply by 1000 m/km and divide by
3600 s/h to get the correct metric unit.

Dimensional Analysis Techniques
Dimensional analysis involves checking the units on both sides of an equation to confirm



consistency. This process helps verify that equations are set up correctly and that the
resulting unit matches the expected physical quantity. It also assists in deriving
relationships between variables when the formula is unknown.

Frequently Asked Questions

What are the fundamental physics equations every
MCAT student should know?
Every MCAT student should be familiar with key physics equations such as Newton's second
law (F = ma), kinematic equations (v = v0 + at, d = v0t + 1/2at^2), work-energy theorem
(W = ΔKE), Ohm's law (V = IR), and equations for electric and magnetic fields. These form
the foundation for solving many physics problems on the MCAT.

How are units important when solving MCAT physics
problems?
Units are crucial for ensuring calculations are correct and answers make physical sense.
The MCAT primarily uses SI units (meters, kilograms, seconds, amperes), so converting
units appropriately and consistently applying them during calculations helps avoid errors
and ensures accurate problem-solving.

Can you explain the difference between scalar and
vector quantities with examples from MCAT physics?
Scalars have magnitude only, such as speed, distance, and energy. Vectors have both
magnitude and direction, such as velocity, displacement, force, and electric field.
Understanding this distinction helps in correctly applying physics equations, especially
when dealing with direction-dependent problems on the MCAT.

What is the significance of the equation F = ma in MCAT
physics?
F = ma, Newton’s second law, relates force (F), mass (m), and acceleration (a). It is
fundamental for analyzing motion and forces in mechanics questions on the MCAT. This
equation helps predict how objects move when subjected to various forces.

How do you apply the kinematic equations on the
MCAT?
Kinematic equations are used to solve problems involving constant acceleration. For
example, v = v0 + at relates velocity and acceleration over time, while d = v0t + 1/2at^2
calculates displacement. These equations help analyze motion in one dimension, a common
topic on the MCAT.



What units are used for electric charge and current on
the MCAT?
Electric charge is measured in coulombs (C) and electric current in amperes (A) on the
MCAT. Understanding these units is important when working with circuits, Ohm’s law, and
electromagnetism-related physics questions.

How does the work-energy theorem relate work, kinetic
energy, and units on the MCAT?
The work-energy theorem states that the net work done on an object equals its change in
kinetic energy (W = ΔKE). Work and kinetic energy are measured in joules (J), which are
equivalent to kg·m²/s². This relationship helps solve problems involving forces and motion
on the MCAT.

Additional Resources
1. MCAT Physics Equations Made Easy
This book offers a comprehensive collection of essential physics equations specifically
tailored for MCAT preparation. Each equation is accompanied by clear explanations and
practical examples to enhance understanding. It is designed to help students quickly recall
and apply formulas during the exam.

2. The Ultimate MCAT Physics Review: Equations and Units Explained
Focused on clarifying complex physics concepts, this guide breaks down important
equations and their units in a student-friendly manner. It includes detailed explanations of
unit conversions and common pitfalls. The book is ideal for reinforcing foundational
knowledge and boosting confidence.

3. Physics for the MCAT: Equations, Units, and Problem Solving
This resource combines theoretical explanations with practice problems to solidify the
understanding of physics equations and units. It emphasizes the role of units in problem-
solving and teaches strategies to avoid common mistakes. Perfect for learners who want an
interactive approach.

4. MCAT Physics Formula Handbook
A concise handbook that compiles all critical MCAT physics formulas alongside their units
and definitions. It serves as a quick reference guide for last-minute reviews and quick
concept refreshers. The straightforward layout makes it easy to navigate under exam
conditions.

5. Mastering MCAT Physics: Equations and Units Demystified
This book demystifies challenging physics equations by explaining the significance of each
variable and unit. It includes step-by-step derivations and real-world examples to deepen
comprehension. Students will gain confidence in interpreting and applying formulas
effectively.

6. Essential MCAT Physics Equations and Units Explained



Targeted at MCAT students, this book breaks down the essential physics equations with a
focus on understanding the units involved. It provides mnemonic devices and tips to
remember complex relationships. The explanations are clear, making it a valuable study
companion.

7. Complete MCAT Physics Equations and Units Guide
A thorough guide covering all physics equations tested on the MCAT, this book highlights
the importance of units in calculations and conversions. It includes practice questions to
test mastery of concepts. The guide is suitable for both beginners and advanced students
seeking a deeper grasp.

8. MCAT Physics: Units, Equations, and Conceptual Understanding
This book emphasizes conceptual understanding alongside memorization of equations and
units. It explains how units relate to physical quantities and problem-solving techniques.
The approach helps students develop intuition for physics problems beyond rote learning.

9. Physics Equations and Units for MCAT Success
Designed to support MCAT preparation, this book compiles key physics equations with
detailed unit explanations and application tips. It features summaries and quick-reference
charts to streamline studying. Ideal for students aiming for accuracy and efficiency in
physics sections.
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guidelines precisely—no more worrying about whether your MCAT review is comprehensive! The
Most Practice More than 350 questions in the book and access to even more online—more practice
than any other MCAT physics and math book on the market. The Best Practice Comprehensive
physics and math subject review is written by top-rated, award-winning Kaplan instructors.
Full-color, 3-D illustrations, charts, graphs and diagrams help turn even the most complex science
into easy-to-visualize concepts. All material is vetted by editors with advanced science degrees and
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school than all other major courses combined. Prepping for the MCAT is a true challenge. Kaplan
can be your partner along the way – offering guidance on where to focus your efforts and how to
organize your review. With the most recent changes to the MCAT, physics and math is one of the
most high-yield areas for study. This book has been updated to match the AAMC's guidelines
precisely—no more worrying if your MCAT review is comprehensive! The Most Practice More than
350 questions in the book and access to even more online – more practice than any other MCAT
physics and math book on the market. The Best Practice Comprehensive physics and math subject
review is written by top-rated, award-winning Kaplan instructors. Full-color, 3-D illustrations from
Scientific American, charts, graphs and diagrams help turn even the most complex science into
easy-to-visualize concepts. All material is vetted by editors with advanced science degrees and by a
medical doctor. Online resources help you practice in the same computer-based format you'll see on
Test Day. Expert Guidance High-yield badges throughout the book identify the top 100 topics
most-tested by the AAMC. We know the test: The Kaplan MCAT team has spent years studying every
MCAT-related document available. Kaplan's expert psychometricians ensure our practice questions
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alone or with the other companion books in Kaplan's MCAT Review series. * Doctors refers to US
MDs who were licensed between 2001-2010 and used a fee-based course to prepare for the MCAT.
The AlphaDetail, Inc. online study for Kaplan was conducted between Nov. 10 - Dec. 9, 2010 among
763 US licensed MDs, of whom 462 took the MCAT and used a fee-based course to prepare for it.
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Barbara M. Jarecky, 2015-01-13 Competition for admission to American medical schools has always
been intense. Now, with more than 40,000 pre-med students applying for the few available slots
each year, scoring well on the Medical College Admission Test (MCAT) is more critical than ever.
The MCAT Preparation Guide offers students a systematic, sensible way to improve MCAT test
scores. It recognizes their need to understand not only the subject areas covered but also the way
the MCAT is structured and what test scorers look for. Extensively field tested at the University of



Chicago, Tulane University, Howard University, and the University of Kentucky, this Guide has
already helped hundreds of students to boost their MCAT scores significantly. With this edition, the
Guide becomes available nationwide for the first time. One excellent feature is the chapter on
preparing writing samples, a section of the MCAT often omitted or slighted in other guides. Here is a
step-by step process for attacking writing sample prompts to produce superior essays.
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updated continuously to match the AAMC’s guidelines precisely—no more worrying if your prep is
comprehensive! “STAR RATINGS” FOR EVERY SUBJECT: New for the 3rd Edition of MCAT 528,
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augment content studying. The MCAT is a computer-based test, so practicing in the same format as
Test Day is key. KAPLAN'S MCAT REPUTATION: Kaplan is a leader in the MCAT prep market, and
twice as many doctors prepared for the MCAT with Kaplan than with any other course.*
UTILITY:MCAT 528 can be used alone or with the other companion books in Kaplan's MCAT Review
series. * Doctors refers to US MDs who were licensed between 2001-2010 and used a fee-based
course to prepare for the MCAT. The AlphaDetail, Inc. online study for Kaplan was conducted
between Nov. 10 - Dec. 9, 2010 among 763 US licensed MDs, of whom 462 took the MCAT and used
a fee-based course to prepare for it.
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and Physical Foundations of Biological Systems 2015, Cross-Platform Edition George J.
Hademenos, 2015-01-09 Totally geared to the brand-new test format scheduled to be introduced in
2015, this book offers concise summaries of all important concepts, textbook-quality scientific
diagrams, and abundant practice questions This volume of McGraw-Hill Education's four-book MCAT



test-prep series covers the chemical and physical sciences topics that MCAT candidates need to
master. Chapters are organized around the “Foundational Concepts” specified in the MCAT syllabus.
Each unit ends with a Minitest in MCAT format to give students ample practice with MCAT-style
questions. Closely follows the MCAT syllabus created for the all-new 2015 test Practice with
MCAT-style questions on every topic Textbook-quality illustrations to enhance understanding
Focuses tightly on topics tested on the MCAT
  mcat physics equations and units explained: Kaplan MCAT Physics and Math Review
Kaplan, 2015-07-07 More people get into medical school with a Kaplan MCAT course than all major
courses combined. Now the same results are available with Kaplan’s MCAT Physics and Math
Review. This book features thorough subject review, more questions than any competitor, and the
highest-yield questions available. The commentary and instruction come directly from Kaplan MCAT
experts and include targeted focus on the most-tested concepts plus more questions than any other
guide. Kaplan's MCAT Physics and Math Review offers: UNPARALLELED MCAT KNOWLEDGE: The
Kaplan MCAT team has spent years studying every document related to the MCAT available. In
conjunction with our expert psychometricians, the Kaplan team is able to ensure the accuracy and
realism of our practice materials. THOROUGH SUBJECT REVIEW: Written by top-rated,
award-winning Kaplan instructors. All material has been vetted by editors with advanced science
degrees and by a medical doctor. EXPANDED CONTENT THROUGHOUT: While the MCAT has
continued to develop, this book has been updated continuously to match the AAMC’s guidelines
precisely—no more worrying if your prep is comprehensive! MORE PRACTICE THAN THE
COMPETITION: With questions throughout the book and online, Kaplan's MCAT Physics and Math
Review has more practice than any other MCAT Physics and Math book on the market. ONLINE
COMPANION: Access to online resources to augment content studying, including practice questions
and videos. The MCAT is a computer-based test, so practicing in the same format as Test Day is key.
TOP-QUALITY IMAGES: With full-color, 3-D illustrations, charts, graphs and diagrams from the
pages of Scientific American, Kaplan's MCAT Physics and Math Review turns even the most
intangible, complex science into easy-to-visualize concepts. KAPLAN'S MCAT REPUTATION: Kaplan
gets more people into medical school than all other courses, combined. UTILITY: Can be used alone
or with other companion books in Kaplan's MCAT Review series.
  mcat physics equations and units explained: McGraw-Hill Education MCAT: Chemical and
Physical Foundations of Biological Systems 2016, Cross-Platform Edition George J. Hademenos,
2016-01-08 Expert Preparation for the Revised MCAT--in Print, Online, and Mobile Totally geared to
the brand-new test introduced in 2015, this book offers concise summaries of all important concepts,
textbook-quality scientific diagrams, and abundant practice questions. The unique Cross-Platform
format adds outstanding value: students can study the whole program in print, online, or on a mobile
device. About the Book This volume of McGraw-Hill Education's four-book MCAT test-prep series
covers the chemical and physical science topics that MCAT candidates need to master. Chapters are
organized around the “Foundational Concepts” specified in the MCAT syllabus. Each unit ends with
a Minitest in MCAT format to give students ample practice with MCAT-style questions. Closely
follows the MCAT syllabus created for the all-new 2015 test EXPANDED! Practice with MCAT-style
questions on every topic Textbook-quality illustrations to enhance understanding Focuses tightly on
topics tested on the MCAT About the Cross-Platform format: The Cross-Platform format provides a
fully-comprehensive print, online, and mobile program: Entire instructional content available in print
and digital form Personalized study plan and daily goals Powerful analytics to assess test readiness
Flashcards, games, and social media for additional support About the Authors George Hademenos,
Ph.D., is Assistant Professor at the University of Dallas, where he teaches General Physics and
Quantum Physics. He has also taught at the University of Massachusetts and at UCLA. Candice
McCloskey Campbell, Ph.D., is Assistant Professor of Chemistry at Georgia Perimeter College
(Dunwoody, GA). Shaun Murphree, Ph.D., is Assistant Professor of Chemistry at Allegheny College
(Meadville, PA). Jennifer M. Warner, Ph.D., teaches biology at the University of North Carolina,
Charlotte. Amy B. Wachholz, Ph.D., is Director of Health Psychology at UMass Medical School



(Worcester, MA). Kathy A. Zahler, MS, is a widely published test-prep author.
  mcat physics equations and units explained: Class 11-12 Physics Questions and Answers
PDF Arshad Iqbal, The Class 11-12 Physics Quiz Questions and Answers PDF: College Physics
Competitive Exam Questions & Chapter 1-13 Practice Tests (Grade 11-12 Physics Textbook
Questions for Beginners) includes revision guide for problem solving with hundreds of solved
questions. Class 11-12 Physics Questions and Answers PDF book covers basic concepts, analytical
and practical assessment tests. Class 11-12 Physics Quiz PDF book helps to practice test questions
from exam prep notes. The College Physics Quiz Questions and Answers PDF eBook includes
revision guide with verbal, quantitative, and analytical past papers, solved tests. Class 11-12 Physics
Objective Questions and Answers PDF: Free Download chapter 1, a book covers solved common
questions and answers on chapters: Applied physics, motion and force, work and energy, atomic
spectra, circular motion, current electricity, electromagnetic induction, electromagnetism,
electronics, electrostatic, fluid dynamics, measurements in physics, modern physics, vector and
equilibrium tests for college and university revision guide. Physics Interview Questions and Answers
PDF Download, free eBook’s sample covers beginner's solved questions, textbook's study notes to
practice online tests. The Class 11-12 Physics Interview Questions Chapter 1-13 PDF book includes
college question papers to review practice tests for exams. Class 11-12 Physics Practice Tests, a
textbook's revision guide with chapters' tests for NEET/MCAT/SAT/ACT/GATE/IPhO competitive
exam. College Physics Questions Bank Chapter 1-13 PDF book covers problem solving exam tests
from physics textbook and practical eBook chapter-wise as: Chapter 1: Motion and Force Questions
Chapter 2: Work and Energy Questions Chapter 3: Atomic Spectra Questions Chapter 4: Circular
Motion Questions Chapter 5: Current and Electricity Questions Chapter 6: Electromagnetic
Induction Questions Chapter 7: Electromagnetism Questions Chapter 8: Electronics Questions
Chapter 9: Electrostatic Questions Chapter 10: Fluid Dynamics Questions Chapter 11:
Measurements in Physics Questions Chapter 12: Modern Physics Questions Chapter 13: Vector and
Equilibrium Questions The Motion and Force Quiz Questions PDF e-Book: Chapter 1 interview
questions and answers on Newton's laws of motion, projectile motion, uniformly accelerated motion,
acceleration, displacement, elastic and inelastic collisions, fluid flow, momentum, physics equations,
rocket propulsion, velocity formula, and velocity time graph. The Work and Energy Quiz Questions
PDF e-Book: Chapter 2 interview questions and answers on Energy, conservation of energy,
non-conventional energy sources, work done by a constant force, work done formula, physics
problems, and power. The Atomic Spectra Quiz Questions PDF e-Book: Chapter 3 interview
questions and answers on Bohr's atomic model, electromagnetic spectrum, inner shell transitions,
and laser. The Circular Motion Quiz Questions PDF e-Book: Chapter 4 interview questions and
answers on Angular velocity, linear velocity, angular acceleration, angular displacement, law of
conservation of angular momentum, artificial gravity, artificial satellites, centripetal force (CF),
communication satellites, geostationary orbits, moment of inertia, orbital velocity, angular
momentum, rotational kinetic energy, and weightlessness in satellites. The Current and Electricity
Quiz Questions PDF e-Book: Chapter 5 interview questions and answers on Current and electricity,
current source, electric current, carbon resistances color code, EMF and potential difference,
Kirchhoff's law, ohms law, power dissipation, resistance and resistivity, and Wheatstone bridge. The
Electromagnetic Induction Quiz Questions PDF e-Book: Chapter 6 interview questions and answers
on Electromagnetic induction, AC and DC generator, EMF, induced current and EMF, induction, and
transformers. The Electromagnetism Quiz Questions PDF e-Book: Chapter 7 interview questions and
answers on Electromagnetism, Ampere's law, cathode ray oscilloscope, e/m experiment, force on
moving charge, galvanometer, magnetic field, and magnetic flux density. The Electronics Quiz
Questions PDF e-Book: Chapter 8 interview questions and answers on Electronics, logic gates,
operational amplifier (OA), PN junction, rectification, and transistor. The Electrostatic Quiz
Questions PDF e-Book: Chapter 9 interview questions and answers on Electrostatics, electric field
lines, electric flux, electric potential, capacitor, Coulomb's law, Gauss law, electric and gravitational
forces, electron volt, and Millikan experiment. The Fluid Dynamics Quiz Questions PDF e-Book:



Chapter 10 interview questions and answers on Applications of Bernoulli's equation, Bernoulli's
equation, equation of continuity, fluid flow, terminal velocity, viscosity of liquids, viscous drag, and
Stroke's law. The Measurements in Physics Quiz Questions PDF e-Book: Chapter 11 interview
questions and answers on Errors in measurements, physical quantities, international system of units,
introduction to physics, metric system conversions, physical quantities, SI units, significant figures
calculations, and uncertainties in physics. The Modern Physics Quiz Questions PDF e-Book: Chapter
12 interview questions and answers on Modern physics, and special theory of relativity. The Vector
and Equilibrium Quiz Questions PDF e-Book: Chapter 13 interview questions and answers on
Vectors, vector concepts, vector magnitude, cross product of two vectors, vector addition by
rectangular components, product of two vectors, equilibrium of forces, equilibrium of torque,
product of two vectors, solving physics problem, and torque.
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