
what majors require physics
what majors require physics, understanding the academic landscape and its
prerequisites is crucial for any aspiring student. Physics, a fundamental science that
explores matter, energy, space, and time, forms the bedrock for many advanced fields of
study. Deciding on a college major can be an exciting yet daunting process, and knowing
which programs necessitate a strong foundation in physics can significantly shape your
academic journey. This comprehensive guide delves into the array of majors that
commonly require physics coursework, from the most obvious scientific and engineering
disciplines to some less apparent but equally vital fields. We will explore the reasons
behind these requirements, the typical physics courses involved, and how a physics
background benefits students in various career paths. Navigating these requirements
early on can help you make informed decisions, prepare adequately, and set yourself up
for success in your chosen field.
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Why Physics is a Prerequisite for Many Majors

Physics is often considered the most fundamental of the natural sciences, and its
principles permeate nearly every aspect of the physical world we inhabit. It provides the
foundational understanding of how systems work, from the subatomic to the cosmic. This
is why, for many academic disciplines, a solid grasp of physics isn't just beneficial—it's a
non-negotiable requirement. Think of it as learning the grammar of the universe; without
it, understanding more complex sentences becomes incredibly challenging. Many
advanced concepts in other fields are simply built upon the laws and theories established
by physics.

The study of physics cultivates critical thinking, problem-solving skills, and a logical
approach to understanding complex phenomena. These transferable skills are invaluable
across a vast spectrum of careers, not just those directly related to scientific research. By
requiring physics, universities ensure that students develop a rigorous analytical mindset
and the ability to tackle problems with a systematic and quantitative approach. This
analytical prowess is a key reason why physics is a cornerstone for so many demanding
academic programs.



Core Science Majors Requiring Physics

When we talk about majors that absolutely demand physics, the core sciences are usually
the first to come to mind. These are fields where understanding the fundamental laws
governing the natural world is paramount to exploring them further. If you're considering
a career in scientific research, innovation, or deep theoretical exploration, physics will
likely be a significant part of your undergraduate curriculum.

Physics Itself
This might seem obvious, but it bears stating: a major in Physics necessitates an extensive
and deep dive into physics. Students pursuing this path will engage with classical
mechanics, electromagnetism, thermodynamics, optics, and quantum mechanics. Beyond
introductory courses, they will delve into advanced topics such as statistical mechanics,
solid-state physics, particle physics, and astrophysics. The curriculum is designed to build
a profound theoretical understanding and often includes significant laboratory
components to hone experimental skills.

Chemistry
Chemistry, the study of matter and its properties, is inextricably linked with physics. Many
chemical reactions and the behavior of matter at the atomic and molecular level are
governed by physical principles. For example, understanding the quantum mechanics of
electron orbitals is crucial for comprehending chemical bonding. Thermodynamics, a
branch of physics, is fundamental to understanding energy changes in chemical reactions
and the spontaneity of processes. Therefore, most chemistry programs require at least
introductory physics, often including mechanics, electricity, and magnetism, and
sometimes even modern physics.

Astronomy and Astrophysics
These fields are essentially applied physics to the cosmos. Astronomers and
astrophysicists use the laws of physics to understand celestial objects, phenomena, and
the universe as a whole. Concepts like gravity, radiation, thermodynamics, and quantum
mechanics are vital for studying stars, galaxies, black holes, and the evolution of the
universe. Consequently, a robust background in physics, often extending to calculus-based
physics and beyond, is a fundamental requirement for these majors.

Geology and Earth Science
While perhaps less intuitive than physics or astronomy, geology and earth science also
heavily rely on physical principles. Understanding plate tectonics, seismic waves, the
Earth's magnetic field, atmospheric phenomena, and the formation of geological
structures all involve physics. For instance, seismology uses principles of wave
propagation, and understanding the Earth's internal heat requires knowledge of



thermodynamics. Most geology programs will require at least one or two semesters of
calculus-based physics.

Engineering Disciplines Demanding Physics
Knowledge

The entire field of engineering is, in many ways, the application of physics principles to
solve real-world problems and create new technologies. If you dream of designing bridges,
building robots, developing circuits, or creating sustainable energy solutions, physics will
be your constant companion throughout your education.

Mechanical Engineering
Mechanical engineering is perhaps one of the most physics-intensive engineering
disciplines. It deals with the design, analysis, manufacturing, and maintenance of
mechanical systems. Core physics concepts like mechanics (statics and dynamics),
thermodynamics, fluid mechanics, and heat transfer are absolutely essential. Students will
be applying Newton's laws, understanding energy conservation, and calculating forces and
stresses daily.

Electrical Engineering
Electrical engineers focus on electricity, electronics, and electromagnetism. This makes
physics, particularly electromagnetism, a central pillar of their education. Understanding
circuits, electric fields, magnetic fields, wave propagation, and signal processing all
require a deep understanding of physics. Courses in electricity and magnetism are a
fundamental part of any electrical engineering curriculum.

Civil Engineering
Civil engineers design, construct, and maintain infrastructure projects like bridges, roads,
buildings, and water systems. Physics principles are crucial for ensuring the structural
integrity and safety of these projects. Statics, mechanics of materials, and fluid mechanics
are vital areas of physics that civil engineers must master to calculate loads, stresses,
strains, and the behavior of materials under various conditions.

Aerospace Engineering
This field deals with the design and development of aircraft, spacecraft, satellites, and
missiles. It's a direct application of physics to flight and space travel. Principles of
mechanics, fluid dynamics (aerodynamics), thermodynamics, and electromagnetism are all
fundamental. Understanding lift, drag, thrust, orbital mechanics, and the forces involved
in atmospheric and space flight requires extensive physics knowledge.



Chemical Engineering
Chemical engineers apply principles of chemistry and physics to design, develop, and
operate industrial chemical processes. While chemistry is obviously central, physics plays
a critical role in understanding fluid flow, heat transfer, mass transfer, and reaction
kinetics at a macroscopic and microscopic level. Thermodynamics and mechanics are
particularly important.

Computer Engineering
While often seen as primarily computer science, computer engineering bridges hardware
and software, and its physics requirements are significant. Understanding how electronic
components work, from transistors to integrated circuits, requires knowledge of solid-
state physics and electromagnetism. Electrical principles form the basis of digital logic
and circuit design.

Mathematics and Computer Science Connections

The analytical and quantitative skills honed in physics are also highly valued in
mathematics and computer science. While not always a strict prerequisite for every single
program, physics coursework can provide a powerful advantage and is often required for
specialized tracks.

Mathematics
Many advanced mathematics majors, particularly those focusing on applied mathematics
or theoretical physics, will find themselves taking physics courses. Physics provides
concrete applications for abstract mathematical concepts and introduces problems that
drive mathematical development. Calculus-based physics is almost always a co-requisite or
prerequisite for higher-level math courses.

Computer Science
While entry-level computer science programs might not universally require physics, many
specialized areas within computer science, especially those related to hardware, graphics,
simulation, and scientific computing, do. For instance, understanding how graphics
processing units (GPUs) work involves physics principles related to parallel processing
and computation. Developing sophisticated simulations for scientific research also
demands a solid grasp of physics concepts.



Less Obvious Majors That May Require Physics

Beyond the traditional science and engineering fields, certain other majors benefit
significantly from or outright require physics education, highlighting its broad
applicability and the analytical rigor it fosters.

Biomedical Engineering
This interdisciplinary field combines engineering principles with biological and medical
sciences. Biomedical engineers develop medical devices, diagnostic equipment, and
therapeutic technologies. Understanding how these devices interact with the human body
often involves physical principles like mechanics (e.g., prosthetics, artificial joints), fluid
dynamics (e.g., blood flow), electricity (e.g., pacemakers, EKG), and optics (e.g., imaging
technologies).

Environmental Science
Environmental scientists study the interactions between humans and the environment.
Understanding complex environmental systems, from atmospheric pollution to climate
modeling and the physics of water resources, requires a background in physics. Concepts
like thermodynamics, fluid mechanics, and radiation are often applied in this field.

Architecture
Professional architects need to understand the physical forces and material properties
that govern the stability and functionality of the structures they design. Principles of
statics, mechanics, and the physics of light and heat are essential for creating safe,
efficient, and aesthetically pleasing buildings. While not always a formal requirement, a
foundational understanding of physics is highly beneficial.

Pre-Medical Studies
Many pre-medical programs, especially those geared towards medical school admissions,
require students to take physics courses. Medical school curricula often incorporate
physics principles when discussing physiology, diagnostic imaging (X-rays, MRI,
ultrasound), and the mechanics of the human body. Understanding these concepts is vital
for aspiring physicians.

The Importance of Physics in Interdisciplinary
Fields



In today's increasingly interconnected academic and professional world, interdisciplinary
studies are becoming more common and crucial. Physics, with its foundational nature, acts
as a powerful bridge between seemingly disparate fields. Its principles are not confined to
a single discipline but offer a universal language for understanding how things work.

For example, in materials science, a field that blends physics, chemistry, and engineering,
understanding the physical properties of materials at the atomic and macroscopic level is
paramount. In neuroscience, physicists contribute to understanding the electrical
signaling in neurons and developing advanced imaging techniques. The ability to translate
complex ideas across disciplines is a hallmark of a well-rounded scientific education, and
physics provides a robust toolkit for achieving this.

Preparing for Physics Requirements in Your
Major

If your chosen major requires physics, or if you anticipate it might, there are several
proactive steps you can take to prepare. Firstly, ensure you have a strong foundation in
mathematics, particularly algebra and trigonometry. Most calculus-based physics courses
will require a solid understanding of calculus as well. Many universities offer preparatory
math and science workshops, which can be incredibly helpful. Don't hesitate to reach out
to academic advisors early in your college search process to confirm specific course
requirements and explore any recommended prerequisite courses.

When you begin taking physics courses, approach them with an open mind and a
willingness to tackle challenging problems. Engage actively in lectures, participate in lab
sessions, and form study groups with your peers. Utilizing university resources like
tutoring centers and professor office hours can make a significant difference in your
understanding and success. Remember, physics is not just about memorizing formulas; it's
about understanding the underlying concepts and learning to apply them creatively.

---

Q: Which engineering fields most heavily rely on
physics?
A: Engineering fields that most heavily rely on physics include Mechanical Engineering,
Electrical Engineering, Civil Engineering, and Aerospace Engineering. These disciplines
directly apply fundamental physics principles to design, analyze, and create systems and
structures.

Q: Do all computer science majors require physics?
A: Not all computer science majors universally require physics. However, specialized
areas within computer science, such as computer engineering, graphics, artificial



intelligence, and scientific computing, often have physics prerequisites due to their
reliance on hardware principles, simulation, and computational modeling.

Q: Is physics required for pre-medical students?
A: Yes, physics is a common and often required prerequisite for pre-medical students.
Medical schools and standardized medical entrance exams, like the MCAT, test
understanding of physics principles as they relate to human physiology, medical
technologies, and diagnostic equipment.

Q: What are the typical physics courses for a physics
major?
A: Typical physics courses for a physics major include classical mechanics, electricity and
magnetism, thermodynamics, optics, quantum mechanics, statistical mechanics, solid-state
physics, and particle physics, often accompanied by extensive laboratory work.

Q: Can I succeed in a physics-intensive major without
strong math skills?
A: It is extremely difficult to succeed in a physics-intensive major without strong math
skills. Physics relies heavily on calculus, differential equations, and linear algebra to
describe and solve complex physical phenomena. A solid mathematical foundation is a
prerequisite for understanding and applying physics concepts.

Q: Are there any liberal arts majors that require
physics?
A: While less common, some interdisciplinary liberal arts majors or specialized tracks that
bridge science and humanities might incorporate physics. For example, a major in
philosophy of science or history of science might touch upon physics concepts. However,
it's not a typical requirement for most traditional liberal arts disciplines.

Q: How can I best prepare for calculus-based physics
courses?
A: To best prepare for calculus-based physics courses, ensure you have a strong grasp of
calculus, including derivatives and integrals, as well as algebra and trigonometry.
Reviewing these mathematical concepts and potentially taking a pre-calculus or calculus
review course beforehand can be highly beneficial.
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