
Math Physics Formulas, Equations, and Tips
& Tricks for STEM Majors
Welcome to the realm of math physics, where the harmonious interplay of
mathematics and physics unravels the mysteries of the universe. As a
STEM major, mastering the essential formulas and equations is crucial for
navigating the complexities of this fascinating field. This comprehensive
guide will provide you with a solid foundation in math physics, empowering
you with the tools and techniques to excel in your academic pursuits.

Essential Math Physics Formulas

1. Derivatives and Integrals

Math & Physics Formulas & Equations With Tips &
Tricks for STEM Majors: Linear Algebra by Keith Jones

5 out of 5
Language : English
File size : 1704 KB
Print length : 41 pages
Lending : Enabled
Screen Reader : Supported
X-Ray for textbooks : Enabled

* Derivative of position with respect to time: $$v = \frac{dx}{dt}$$ *
Derivative of velocity with respect to time: $$a = \frac{dv}{dt}$$ * Integral of
velocity with respect to time: $$x = \int v dt$$ * Integral of acceleration with
respect to time: $$v = \int a dt$$
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2. Newtonian Mechanics

* Newton's Second Law: $$F = ma$$ * Gravitational Force: $$F =
Gm_1m_2/r^2$$ * Conservation of Energy: $$K + U = constant$$ *
Conservation of Momentum: $$mv_1 + mv_2 = constant$$

3. Thermodynamics

* Ideal Gas Law: $$PV = nRT$$ * First Law of Thermodynamics: $$\Delta
Q = \Delta U + \Delta W$$ * Second Law of Thermodynamics: Entropy
always increases

4. Electromagnetism

* Coulomb's Law: $$F = kq_1q_2/r^2$$ * Ampere's Law: $$\oint B \cdot dl
= \mu_0 I$$ * Faraday's Law of Induction: $$V = -\frac{d\Phi}{dt}$$ *
Maxwell's Equations: A system of four equations describing the
fundamental behavior of electromagnetic fields

5. Special Relativity

* Time Dilation: $$t' = t\sqrt{1 - v^2/c^2}$$ * Length Contraction: $$L' =
L\sqrt{1 - v^2/c^2}$$ * Mass-Energy Equivalence: $$E = mc^2$$

Essential Math Physics Equations

1. Wave Equation

* Describes the propagation of waves, such as light or sound:
$$\frac{\partial^2 \psi}{\partial t^2}- v^2 \nabla^2 \psi = 0$$



2. Schrödinger Equation

* Fundamental equation of quantum mechanics: $$i\hbar\frac{\partial \psi}
{\partial t}= -\frac{\hbar^2}{2m}\nabla^2\psi + V\psi$$

3. Maxwell's Equations

* A system of four equations describing the behavior of electromagnetic
fields: $$\nabla \cdot E = \rho/\epsilon_0, \quad \nabla \times E = -\partial
B/\partial t,$$ $$\nabla \cdot B = 0, \quad \nabla \times B = \mu_0(J +
\epsilon_0\partial E/\partial t)$$

4. Navier-Stokes Equations

* Describes the motion of fluids: $$\rho\left(\frac{\partial v}{\partial t}+ v
\cdot \nabla v\right) = -\nabla p + \mu \nabla^2 v + \rho g$$

5. Poisson's Equation

* Describes the potential due to a distribution of charges: $$\nabla^2 \phi =
-\rho/\epsilon_0$$

Tips and Tricks for STEM Majors

1. Understand the Physical Concepts

Before memorizing formulas, grasp the underlying physical concepts. This
will help you apply the formulas correctly and make sense of your
calculations.

2. Practice Regularly



Consistent practice is key to mastering the formulas and equations. Solve
problems, review your notes, and seek help when needed.

3. Use Reference Materials

Keep a collection of frequently used formulas and equations in a notebook
or app. This will save you precious time and frustration during exams.

4. Seek Help When Needed

Don't hesitate to ask your instructors, classmates, or teaching assistants for
clarification or guidance. Understanding the subject is more important than
struggling alone.

5. Utilize Study Groups

Forming study groups can enhance your understanding and provide a
support system. Teaching concepts to others reinforces your own
comprehension.

6. Apply Concepts to Real-World Problems

Look for ways to connect math physics concepts to practical situations.
This will broaden your perspective and make the subject more relatable.

7. Leverage Technology

Utilize online resources, simulation software, and graphing calculators to
supplement your learning. These tools can enhance your understanding
and save you time.



Mastering math physics formulas, equations, and techniques is essential
for academic success in STEM fields. By understanding the underlying
physical concepts, practicing regularly, and utilizing effective tips and tricks,
you can unlock the secrets of this captivating discipline. Remember, the
journey of a thousand miles begins with a single step. Embrace the
challenge and let the wonders of math physics ignite your scientific
curiosity.
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