
physics units mcat
The MCAT physics section is a critical component of the exam, and a solid understanding of its
fundamental principles, especially the various physics units, is paramount for success. Mastering
these units isn't just about memorization; it's about grasping their definitions, their relationships to
one another, and how they are applied in diverse problem-solving scenarios. This comprehensive
guide will delve deep into the essential physics units you'll encounter on the MCAT, offering detailed
explanations, practical applications, and strategies to solidify your knowledge. We will cover the SI
base units, derived units, common MCAT physics units, and effective methods for remembering and
applying them.
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The Foundation: SI Base Units in MCAT Physics

The International System of Units, or SI, forms the bedrock of scientific measurement, and
understanding its base units is non-negotiable for tackling the MCAT physics section. These are the
fundamental building blocks from which all other units are derived. Think of them as the primary
colors of the physics universe; you need to know them intimately before you can start mixing them to
create more complex concepts. On the MCAT, you'll frequently encounter problems where you need
to identify the unit of a quantity or convert between different unit systems, making a firm grasp of
these base units essential.

The seven SI base units are distinct and universally recognized. They are: the meter (m) for length,
the kilogram (kg) for mass, the second (s) for time, the ampere (A) for electric current, the kelvin (K)
for thermodynamic temperature, the mole (mol) for the amount of substance, and the candela (cd)
for luminous intensity. While all are important, for the MCAT physics section, the meter, kilogram,
and second are the most frequently tested and foundational. You must be comfortable not only with
these units themselves but also with their common prefixes, such as kilo-, milli-, and centi-, as these
appear frequently in MCAT problems.



Building Blocks: Derived Units for MCAT Success

Derived units are precisely what they sound like: they are constructed from the SI base units
through multiplication and division. The beauty of the SI system is its coherence; once you
understand the base units, you can logically deduce the units for almost any physical quantity. For
example, velocity, which is defined as distance over time, has units of meters per second (m/s).
Acceleration, the rate of change of velocity, is therefore meters per second squared (m/s²). This
systematic approach makes it much easier to remember and understand units rather than just
memorizing a long list.

The MCAT often tests your ability to recognize these relationships. You might be given a formula and
asked to determine the resulting unit, or you might be presented with a scenario and need to
identify the appropriate unit for a calculated quantity. For instance, the unit for force, the Newton
(N), is derived from mass (kg) and acceleration (m/s²), resulting in kg⋅m/s². Similarly, energy, often
expressed in Joules (J), is the product of force and distance, hence kg⋅m²/s². Understanding these
derivations means you can often figure out a unit even if you don't recall its specific name.

Key MCAT Physics Units and Their Significance

Let's dive into some of the most critical physics units you'll encounter on the MCAT. These are the
units that appear repeatedly in concepts like mechanics, electricity, magnetism, and
thermodynamics. Familiarizing yourself with their definitions and applications will significantly
boost your confidence and accuracy on test day.

Force and Its Units

Force is a fundamental concept in mechanics, representing an interaction that, when unopposed,
will change the motion of an object. The SI unit for force is the Newton (N). As we’ve discussed, one
Newton is equivalent to one kilogram-meter per second squared (1 N = 1 kg⋅m/s²). Understanding
force is crucial for topics like Newton's laws of motion, friction, gravitational force, and centripetal
force. On the MCAT, you'll often see problems involving calculating forces, analyzing their effects, or
determining the net force acting on an object.

Beyond the Newton, you might also encounter other force-related units or quantities. For example,
torque, which is a rotational force, is often measured in Newton-meters (N⋅m). While this is a
derived unit, its connection to force is direct. It’s important to distinguish between force itself and
its effects, like acceleration or momentum, as their units will differ accordingly.

Work, Energy, and Power Units

Work is done when a force causes displacement. The SI unit for work is the Joule (J), which is
equivalent to one Newton-meter (1 J = 1 N⋅m). Energy, the capacity to do work, also has its units
expressed in Joules. This fundamental relationship between work and energy is a cornerstone of
physics and frequently tested on the MCAT. You’ll see concepts like kinetic energy (energy of



motion), potential energy (stored energy), and various forms of energy transfer and conservation.

Power, on the other hand, is the rate at which work is done or energy is transferred. The SI unit for
power is the Watt (W). One Watt is equal to one Joule per second (1 W = 1 J/s). Understanding the
relationship between work, energy, and power is vital for problems involving engines, machines, and
energy efficiency. Be sure to distinguish between the total amount of work or energy and the rate at
which it is performed or transferred.

Pressure and Fluid Dynamics Units

Pressure is defined as force per unit area. On the MCAT, you will frequently encounter pressure in
contexts involving fluids (liquids and gases). The SI unit for pressure is the Pascal (Pa), which is
equivalent to one Newton per square meter (1 Pa = 1 N/m²). However, in MCAT practice, you will
also see pressure expressed in other common units, such as atmospheres (atm), millimeters of
mercury (mmHg), and torr. It is imperative to be comfortable converting between these units as
problems often require them.

Fluid dynamics involves concepts like flow rate, viscosity, and buoyancy. The unit for flow rate, for
instance, can be liters per second (L/s) or cubic meters per second (m³/s). Understanding the
relationship between pressure, force, and area is crucial for applying concepts like Bernoulli's
equation and the continuity equation. Knowing that 1 atm ≈ 760 mmHg ≈ 760 torr ≈ 101,325 Pa is a
valuable piece of knowledge for MCAT physics.

Electricity and Magnetism Units

The realm of electricity and magnetism introduces a new set of fundamental and derived units.
Charge is measured in Coulombs (C), current in Amperes (A) – which is a base SI unit – and voltage
(electric potential difference) in Volts (V). Resistance is measured in Ohms (Ω), and electric power in
Watts (W). For magnetic fields, the unit is the Tesla (T).

These units are interconnected through fundamental laws like Ohm's Law (V = IR) and the power
equation (P = IV). Problems might involve calculating current in a circuit, the energy dissipated by a
resistor, or the force on a charged particle in a magnetic field. Mastering the relationships between
these electrical units is as crucial as understanding the mechanics units.

Waves and Optics Units

In the study of waves, frequency is measured in Hertz (Hz), which is equivalent to cycles per second
(1 Hz = 1/s). Wavelength is measured in meters (m), and wave speed in meters per second (m/s). For
optics, focal length and distances are measured in meters (m) or centimeters (cm). Magnification is a
dimensionless quantity, meaning it has no units.

Understanding these units allows you to work with equations governing wave phenomena, such as
the wave speed equation (v = fλ), and optical equations like the lensmaker's equation. Problems
might ask you to calculate the frequency of a sound wave or the focal length of a lens based on given
information.



Thermodynamics Units

Thermodynamics deals with heat and temperature. While the SI base unit for temperature is Kelvin
(K), you will frequently encounter Celsius (°C) and Fahrenheit (°F) on the MCAT. Conversion
between these scales is a common topic. Heat and energy transfer are measured in Joules (J), but
you may also see calories (cal) and kilocalories (kcal), especially in biological contexts, and you must
know their conversion to Joules (1 cal ≈ 4.184 J). Pressure is measured in Pascals (Pa), atmospheres
(atm), or torr (Torr), and volume in cubic meters (m³) or liters (L).

Understanding these units is key to solving problems related to heat transfer, specific heat capacity,
latent heat, and the laws of thermodynamics. For instance, specific heat capacity is often given in
units of J/(g⋅K) or J/(kg⋅°C).

Strategies for Mastering MCAT Physics Units

Simply reading about physics units won't make them stick. You need effective strategies to truly
internalize them and be able to apply them under pressure. Here are some tried-and-true methods
that MCAT test-takers swear by.

Active Recall and Spaced Repetition

One of the most powerful learning techniques is active recall. Instead of passively rereading notes,
try to recall information from memory. For physics units, this could involve looking at a quantity
(e.g., "force") and trying to write down its unit (Newton) and its SI base unit derivation (kg⋅m/s²).
Spaced repetition complements this by revisiting this information at increasing intervals. This
ensures that the knowledge moves from your short-term to your long-term memory.

Create flashcards for units, where one side has the quantity and the other has the unit and its
definition or derivation. Regularly quiz yourself. You can also create tables of common units and
their SI derivations and test yourself on filling them in. Don't just aim for recognition; aim for recall.

Conceptual Understanding Over Rote Memorization

While memorizing key units is necessary, a deeper conceptual understanding will serve you far
better. When you understand why a unit is what it is, you can often derive it even if you forget the
specific term. For example, if you understand that density is mass per unit volume, you can
immediately deduce its unit as kg/m³ without needing to memorize "density = kg/m³" specifically.

When you encounter a new unit, ask yourself: What physical concept does it represent? How does it
relate to other units I already know? Can I express it in terms of SI base units? This deeper thinking
process builds robust knowledge that is less susceptible to forgetting under stress.



Practice Problems Galore

There is no substitute for practice when it comes to mastering MCAT physics units. As you work
through practice questions, pay close attention to the units used in the problem statement, the units
of the given values, and the units required for the answer. If you get a question wrong, analyze why.
Was it a unit conversion error? Did you misinterpret the unit of a given quantity? Did you use the
wrong formula because you were confused about the units involved?

Actively look for opportunities to convert units. Many MCAT physics problems will present
information in non-SI units and require you to work with SI units, or vice versa. Make sure you're
comfortable with common conversions for length, mass, time, energy, and pressure. Seeing how
units behave in real problems is the most effective way to solidify your understanding.

Common Pitfalls and How to Avoid Them

One of the most frequent mistakes students make is not paying enough attention to units. It's easy to
get caught up in the numbers and formulas and overlook the crucial dimensional analysis aspect of
physics. Another common pitfall is confusing similar-sounding or related units, such as Watts
(power) and Joules (energy), or Pascals (pressure) and Pounds per Square Inch (also pressure, but
not SI).

To avoid these issues, make unit tracking a habit. Write down the units for every quantity in an
equation. When you perform calculations, treat the units algebraically, just like the numbers. This
will help you catch errors and ensure your final answer has the correct dimensions. For derived
units, always strive to express them in terms of SI base units initially, which can simplify complex
problems and reduce the chance of error.

The MCAT physics section demands precision and a deep understanding of fundamental concepts,
and physics units are at the core of this. By systematically learning the SI base units, understanding
how derived units are formed, focusing on the key units relevant to the MCAT, and employing
effective study strategies, you can build the confidence and competence needed to excel. Remember,
each unit is a piece of a larger puzzle, and understanding these pieces allows you to solve even the
most complex MCAT physics problems.

FAQ

Q: Why are physics units so important for the MCAT?
A: Physics units are crucial for the MCAT because they represent the physical quantities involved in
problems. Understanding units allows you to correctly apply formulas, perform conversions,
interpret results, and identify potential errors in your calculations. Misinterpreting or ignoring units
can lead to incorrect answers, even if your conceptual understanding of the physics principle is
sound.



Q: What are the most commonly tested SI base units in MCAT
physics?
A: The most frequently tested SI base units in MCAT physics are the meter (m) for length, the
kilogram (kg) for mass, and the second (s) for time. You should also be very familiar with the Ampere
(A) for electric current and Kelvin (K) for temperature, as these are also common in MCAT
questions.

Q: How can I effectively memorize derived units for the MCAT?
A: Instead of rote memorization, focus on understanding how derived units are formed from SI base
units. For example, understand that force (Newton) is mass times acceleration (kg⋅m/s²), and energy
(Joule) is force times distance (kg⋅m²/s²). This conceptual approach makes memorization much more
manageable and effective. Practice problems will reinforce these derivations.

Q: What are some common non-SI units I might see on the
MCAT that I need to know conversions for?
A: You should be prepared to encounter and convert between common units for pressure like
atmospheres (atm), millimeters of mercury (mmHg), and torr. For energy, be familiar with calories
(cal) and kilocalories (kcal), especially in biological contexts, and their conversion to Joules. For
volume, you might see liters (L).

Q: Should I focus more on memorizing formulas or
understanding the units involved in those formulas for the
MCAT?
A: While both are important, a strong understanding of units often facilitates a deeper
comprehension of formulas and their applications. If you understand the units, you can often deduce
the correct formula or at least check the dimensional consistency of a formula you've recalled.
Prioritize understanding the physical meaning and units of each variable in a formula.

Q: What is the best way to practice unit conversions for the
MCAT physics section?
A: The best way to practice unit conversions is through solving a large number of practice problems
that require them. Look for problems in your review books or online resources that specifically
involve unit conversions, or actively convert units in all physics problems you encounter. Creating
conversion factor flashcards and using them regularly can also be beneficial.

Q: How can I avoid confusing similar units like Watts and



Joules?
A: The key to avoiding confusion between similar units is to consistently connect them back to their
fundamental definitions and relationships. Watts measure power (energy per unit time), while Joules
measure energy. Understanding that Power = Energy / Time (W = J/s) helps differentiate them.
Regularly reviewing the definitions and relationships of common units will solidify this distinction.
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