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physics problems with calculus are integral to understanding the principles
of physics and their applications in real-world scenarios. By employing
calculus, students and professionals alike can analyze motion, forces,
energy, and various physical phenomena with greater precision. This article
delves into the relationship between physics and calculus, exploring a range
of physics problems that utilize calculus concepts. We will discuss
fundamental topics such as derivatives, integrals, and differential
equations, illustrating how they apply to various physics scenarios.
Additionally, the article will provide practical examples, problem-solving
strategies, and a comprehensive FAQ section to enhance understanding.

e Introduction to Physics Problems with Calculus

e Key Concepts in Calculus for Physics

e Types of Physics Problems Involving Calculus

e Solving Physics Problems with Calculus: Strategies and Examples
e Advanced Applications of Calculus in Physics

e Conclusion

« FAQ

Introduction to Physics Problems with Calculus

Physics problems often require a solid grasp of calculus, as it provides the
mathematical framework necessary for modeling and solving complex physical
situations. The interplay between calculus and physics allows us to describe
motion, analyze forces, and predict the behavior of physical systems.
Understanding the role of calculus in physics is crucial for students,
educators, and professionals working in scientific fields.

This section will outline the significance of calculus in physics,
emphasizing how it enhances our ability to solve problems involving rates of
change and accumulation. Moreover, we will highlight some foundational
calculus concepts that are frequently applied in physics problems, setting
the stage for deeper exploration in later sections.



Key Concepts in Calculus for Physics

To effectively tackle physics problems with calculus, it is essential to
understand several key concepts. The following subsections will elaborate on
these concepts and their relevance in the field of physics.

Derivatives

Derivatives are a fundamental concept in calculus, representing the rate of
change of a quantity. In physics, derivatives are used extensively to
describe motion. For example, the derivative of position with respect to time
gives us velocity, while the derivative of velocity with respect to time
yields acceleration. These relationships are crucial for solving motion-
related problems.

Integrals

Integrals, on the other hand, are used to calculate the accumulation of
quantities. In physics, integrals can be applied to determine displacement
from velocity, or to find the work done by a force over a certain distance.
Mastery of integrals is vital for solving problems that involve area under
curves and total quantities derived from rates of change.

Differential Equations

Differential equations are equations that involve derivatives and are
essential in modeling dynamic systems in physics. Many physical phenomena,
such as oscillations, heat transfer, and fluid dynamics, can be described
using differential equations. Understanding how to formulate and solve these
equations is crucial for advanced physics problem-solving.

Types of Physics Problems Involving Calculus

Physics problems that incorporate calculus can be categorized into several
types, each requiring specific approaches and techniques. Below are common
types of problems encountered in physics that utilize calculus.



Motion Problems

Motion problems often involve calculating the trajectory of an object. By
employing derivatives, physicists can analyze how position, velocity, and
acceleration change over time. Typical questions may include determining the
maximum height of a projectile or the time taken to reach a certain speed.

Force and Energy Problems

Calculus also plays a crucial role in understanding forces and energy.
Problems may involve calculating the work done by a variable force or
analyzing the conservation of energy. Integrals are often used to compute
work done when the force is not constant, requiring the computation of the
area under a force versus displacement graph.

Electromagnetism Problems

In electromagnetism, calculus is used to derive equations that describe
electric and magnetic fields. Problems may involve calculating electric
potential energy or determining magnetic field strength using Ampére's Law or
Faraday's Law of Induction, both of which utilize differential equations.

Solving Physics Problems with Calculus:
Strategies and Examples

When faced with physics problems that require calculus, a structured problem-
solving approach can greatly enhance efficiency and accuracy. Here are some
strategies to consider:

Identify the Known and Unknown Variables

Start by clearly identifying the known quantities (e.g., initial velocity,
distance, time) and the unknowns you need to solve for. This step is crucial
for determining which equations and calculus concepts to apply.

Choose the Appropriate Calculus Tools

Depending on the problem, decide whether you need to use derivatives,



integrals, or differential equations. For instance, if you are analyzing
motion, you may need to calculate derivatives to find velocity and
acceleration. Conversely, if you are calculating work done, integrals may be
required.

Work Through the Problem Methodically

Follow a logical sequence in your calculations. For example:

1. Set up the equations based on the principles of physics and calculus.
2. Apply derivatives or integrals as needed to solve for the unknowns.

3. Check your work for consistency and correctness.

Advanced Applications of Calculus in Physics

Beyond basic problems, calculus is often employed in advanced physics
applications, such as fluid dynamics, thermodynamics, and quantum mechanics.
Each of these fields utilizes calculus in unique ways to model complex
systems and predict outcomes.

Fluid Dynamics

In fluid dynamics, calculus is used to analyze fluid flow and its behavior
under varying conditions. The Navier-Stokes equations, which describe the
motion of fluid substances, are derived from principles of calculus and
involve partial differential equations.

Thermodynamics

Calculus is essential in thermodynamics, particularly in analyzing systems
involving heat transfer and work. Concepts such as entropy and enthalpy
require integration to determine changes in energy states during processes.



Quantum Mechanics

In quantum mechanics, calculus is used to describe wave functions and
probability distributions. The Schrédinger equation, a fundamental equation
in quantum mechanics, is a partial differential equation that illustrates the
behavior of quantum systems.

Conclusion

Physics problems with calculus form a vital part of understanding the
physical world. By mastering calculus concepts such as derivatives,
integrals, and differential equations, students and professionals can
effectively solve complex physics problems. From analyzing motion to
exploring advanced applications in fluid dynamics and quantum mechanics,
calculus enhances our ability to model and predict physical phenomena. As the
field of physics continues to evolve, the importance of calculus remains a
cornerstone of scientific inquiry and problem-solving.

FAQ

Q: What are some common physics problems that
require calculus?

A: Common physics problems that require calculus include projectile motion
calculations, work done by variable forces, analysis of harmonic oscillators,
and problems involving electric and magnetic fields using differential
equations.

Q: How do derivatives apply to physics problems?

A: In physics, derivatives represent rates of change. For example, the
derivative of position with respect to time gives velocity, and the
derivative of velocity with respect to time gives acceleration, which are
essential in motion analysis.

Q: What role do integrals play in solving physics
problems?

A: Integrals are used to calculate total quantities from rates of change. In
physics, they can determine displacement from velocity or compute the work



done by a force over a distance when the force varies.

Q: Can you give an example of a differential
equation in physics?

A: A common example of a differential equation in physics is the second-order
differential equation that describes simple harmonic motion, where the
acceleration of a mass is proportional to its displacement from equilibrium
but in the opposite direction.

Q: How can I improve my skills in solving physics
problems with calculus?

A: To improve your skills, practice a variety of problems, focus on
understanding the underlying principles, and familiarize yourself with
different calculus techniques. Collaborating with peers and seeking resources
like textbooks or online courses can also be beneficial.

Q: What advanced topics in physics heavily rely on
calculus?

A: Advanced topics such as fluid dynamics, thermodynamics, and quantum
mechanics heavily rely on calculus. These areas use complex mathematical
models that require a solid understanding of calculus to analyze and predict
physical behavior.

Q: Are there specific calculus techniques that are
particularly useful in physics?

A: Yes, techniques such as partial derivatives, multiple integrals, and
solving differential equations are particularly useful in physics. They help
in analyzing systems with multiple variables and understanding more complex
physical interactions.

Q: How does calculus help in understanding
electromagnetism?

A: Calculus helps in understanding electromagnetism by providing the
mathematical tools to derive Maxwell's equations, which describe how electric
and magnetic fields interact. Calculus is essential for solving problems
related to electric potential and magnetic flux.



Q: What is the importance of boundary conditions in
calculus-based physics problems?

A: Boundary conditions are crucial in calculus-based physics problems as they
define the limits of a problem and are necessary for solving differential
equations. They ensure that solutions are physically meaningful and relevant
to the specific situation being analyzed.

Q: How do I approach a complex physics problem
involving calculus?

A: Approach complex physics problems by breaking them down into manageable
steps: identify knowns and unknowns, choose appropriate calculus tools, and
apply relevant physics concepts systematically. Checking your work at each
stage can help maintain accuracy.
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physics problems with calculus: 100 Instructive Calculus-Based Physics Examples Chris
McMullen, 2016-11-12 DESCRIPTION: over 100 fully-solved examples step-by-step solutions with
explanations standard problems from physics with calculus includes tables of equations, symbols,
and units This volume covers motion, including uniform acceleration, calculus-based motion, vector
addition, projectile motion, Newton's laws, center of mass integrals, conservation of energy,
collisions, the scalar and vector product, rotation, moment of inertia integrals, satellites, and more.
(Vol. 2 covers electricity and magnetism, while Vol. 3 covers waves, fluids, heat, sound, and light.
Vol.'s 2-3 will be released in the spring of 2017.) AUTHOR: The author, Dr. Chris McMullen, has over
20 years of experience teaching university physics in California, Oklahoma, Pennsylvania, and
Louisiana (and has also taught physics to gifted high school students). Dr. McMullen currently
teaches physics at Northwestern State University of Louisiana. He has also published a half-dozen
papers on the collider phenomenology of superstring-inspired large extra dimensions. Chris
McMullen earned his Ph.D. in particle physics from Oklahoma State University (and his M.S. in
physics from California State University, Northridge). Dr. McMullen is well-known for: engaging
physics students in challenging ideas through creativity breaking difficult problems down into
manageable steps providing clear and convincing explanations to subtle issues his mastery of
physics and strong background in mathematics helping students become more fluent in practical
math skills MATH REVIEW: Separate chapters cover essential calculus skills (like derivatives and
relevant integration techniques) as well as essential algebra, geometry, and trigonometry skills.
USES: This physics book serves two functions: It provides a variety of examples for how to solve
fundamental physics problems. It's also the solutions manual to Essential Calculus-based Physics
Study Guide Workbook, ISBN 978-1-941691-15-1.
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physics problems with calculus: Calculus Problem Workbook for Hecht's Physics Eugene
Hecht, Zvonimir Hlousek, 1996

physics problems with calculus: Creative Physics Problems for Physics with Calculus Chris
Mcmullen, Ph.d., Chris McMullen Ph D, 2008-11-23 This is book is a collection of creative physics
problems, which includes a healthy dose of calculus-based problems. No examples or solutions are
provided, as this volume of physics problems is intended to be used in conjunction with a textbook.
Like textbook problems, answers to selected questions are provided. This can be useful for (i)
teachers who are looking for engaging problems to assign or use as examples and (ii) diligent
self-learners who are willing to work for the answer and possibly rework the problem a few times
(which can be a rewarding strategy in the long run, but does not suit many of today's students who
want the information simply injected into their brains). These imaginative problems are designed to:
engage the interest of students in this difficult subject, add a little zest to abstract concepts like
electric field, challenge students to apply the concepts to involved problems, and encourage
students to develop and apply their calculus skills. This includes artistically drawn circuits for
capacitors or resistors, electricity problems where students are shrunk by a ray gun, visual problems
for Lenz's law, and review problems grouped by a theme (such as one where the students are
kidnapped by aliens). Involved problems are included to build fluency in the major problem-solving
strategies, like superposition of electric fields, application of Gauss's and Ampere's laws, and the
strategy for solving problems with spherical mirrors and lenses. Many problems are broken down
into parts to help guide students along - that is, you can check your answer to part (a) before moving
onto part (b).

physics problems with calculus: Learning to Solve Complex Scientific Problems David H.
Jonassen, 2017-09-25 Problem solving is implicit in the very nature of all science, and virtually all
scientists are hired, retained, and rewarded for solving problems. Although the need for skilled
problem solvers has never been greater, there is a growing disconnect between the need for
problem solvers and the educational capacity to prepare them. Learning to Solve Complex Scientific
Problems is an immensely useful read offering the insights of cognitive scientists, engineers and
science educators who explain methods for helping students solve the complexities of everyday,
scientific problems. Important features of this volume include discussions on: *how problems are
represented by the problem solvers and how perception, attention, memory, and various forms of
reasoning impact the management of information and the search for solutions; *how academics have
applied lessons from cognitive science to better prepare students to solve complex scientific
problems; *gender issues in science and engineering classrooms; and *questions to guide future
problem-solving research. The innovative methods explored in this practical volume will be of
significant value to science and engineering educators and researchers, as well as to instructional
designers.

physics problems with calculus: 100 Instructive Calculus-Based Physics Examples Chris
McMullen, 2017-09-20 DESCRIPTION: over 100 fully-solved examples * step-by-step solutions with
explanations * standard problems from physics with calculus * includes tables of equations, symbols,
and units. This volume covers waves, fluids, sound, heat, and light, including simple harmonic
motion, standing waves, the Doppler effect, Archimedes¢é principle, the laws of thermodynamics,
heat engines, principles of optics, Snellés law, thin lenses, spherical mirrors, diffraction,
interference, polarization, and more.

physics problems with calculus: Calculus-Based Physics I Jeffrey W. Schnick,
Textbookequity.com, 2008-11-01 This book is a physics book, not a mathematics book. One of your
goals in taking a physics course is to become more proficient at solving physics problems, both
conceptual problems involving little to no math, and problems involving some mathematics. In a
typical physics problem you are given a description about something that is taking place in the
universe and you are supposed to figure out and write something very specific about what happens
as a result of what is taking place. More importantly, you are supposed to communicate clearly,
completely, and effectively, how, based on the description and basic principles of physics, you




arrived at your conclusion.Reviewer's CommentsThis is a basic text covering the essential topics in a
coversational, engaging style. I would recommend this book to be used for the first semester of a
first-year physics course. While this is best suited for students who are taking calculus concurrently,
basic ideas in calculus are also covered for the students who have less mathematical background.
Dr. Mei-Ling Shek, Adjunct Faculty, Santa Clara University
http://collegeopentextbooks.org/opentextbookcontent/thereviews/science

physics problems with calculus: Essential Calculus-Based Physics Study Guide
Workbook Chris McMullen, 2016-09-11 This combination of physics study guide and workbook
focuses on essential problem-solving skills and strategies:Fully solved examples with explanations
show you step-by-step how to solve standard university physics problems.Handy charts tabulate the
symbols, what they mean, and their SI units.Problem-solving strategies are broken down into steps
and illustrated with examples.Answers, hints, intermediate answers, and explanations are provided
for every practice exercise.Terms and concepts which are essential to solving physics problems are
defined and explained.

physics problems with calculus: Physics Eugene Hecht, 2003 1. AN INTRODUCTION TO
PHYSICS Law and Theory / The Modern Perspective / Length / Mass and Weight / Time / Significant
Figures / Equations / Graphs and Functions / Approximations and Checks / Core Material & Study
Guide / Discussion Questions / Multiple Choice Questions / Suggestions on Problem Solving /
Problems 2. KINEMATICS: SPEED AND VELOCITY Average Speed / Constant Speed / Delta
Notation: The Change in a Quantity / Instantaneous Speed / The Displacement Vector / Some Vector
Algebra / Instantaneous Velocity / Components and Vector Addition / Velocity with Respect to... /
Core Material & Study Guide / Discussion Questions / Multiple Choice Questions / Suggestions for
Problem Solving / Problems 3. KINEMATICS: ACCELERATION Average Acceleration / Instantaneous
Acceleration: Second Derivatives / Constant Acceleration / The Mean Speed / The Equations of
Constant Acceleration / Air Drag / Acceleration Due to Gravity / Straight Up & Down /
Two-Dimensional Motion: Projectiles / Varying Acceleration: Integrals / Core Material & Study Guide
/ Discussion Questions / Multiple Choice Questions / Suggestions for Problem Solving / Problems 4.
NEWTON"S THREE LAWS: MOMENTUM The Law of Inertia / Force / The Second Law / Interaction:
The Third Law / The Effects of Force: Newton's Slaws / Weight: Gravitational Force / Coupled
Motions / Friction / Translational Equilibrium: Statics / Core Material & Study Guide / Discussion
Questions / Multiple Choice Questions / Suggestions on Problem Solving / Problems 5.
CENTRIPETAL FORCE AND GRAVITY Centripetal Acceleration / Center-Seeking Forces / The Law of
Universal Gravitation / Terrestrial Gravity / The Laws of Planetary Motion / Satellite Orbits /
Effectively Weightless / The Gravitational Field / Core Material & Study Guide / Discussion
Questions / Multiple Choice Questions / Suggestions on Problem Solving / Problems 6. ENERGY
Work / Kinetic Energy / Potential Energy / Mechanical Energy / Applying Conservation of Energy /
Power / Energy Conservation and Symmetry / Core Material & Study Guide / Discussion Questions /
Multiple Choice Questions / Suggestions on Problem Solving / Problems 7. MOMENTUM &
COLLISIONS Impulse and Momentum Change / Varying Force / Rockets / Conservation of Linear
Momentum / Collisions / Linear Momentum and Symmetry / Core Material & Study Guide /
Discussion Questions / Multiple Choice Questions / Suggestions on Problem Solving / Problems 8.
ROTATIONAL MOTION Angular Displacement / Angular Velocity / Angular Acceleration / Equations
of Constant Angular Acceleration / Torque / Second Condition Equilibrium / Extended Bodies & the
Center-of-Gravity / Torque & Rotational Area / Rotational Kinetic Energy / Angular Momentum /
Conservation of Angular Momentum / Core Material & Study Guide / Discussion Questions / Multiple
Choice Questions / Suggestions on Problem Solving / Problems 9. SOLIDS, LIQUIDS, & GASES
Atomism / Density / The States of Matter / Hydrostatic Pressure / Pascal's Principle / Buoyant Force
/ Fluid Flow / The Continuity Equation / Bernoulli"s Equation / Viscous Flow / Core Material & Study
Guide / Discussion Questions / Multiple Choice Questions / Suggestions on Problem Solving /
Problems 10. ELASTICITY & OSCILLATIONS Hooke''s Law / Stress and Strain / Strength / Elastic
Moduli / Simple Harmonic Motion / Elastic Restoring Force / The Pendulum / Damping, Forcing, and



Resonance / Core Material & Study Guide / Discussion Questions / Multiple Choice Questions /
Suggestions on Problem Solving / Problems 11. WAVES & SOUND Wave Characteristics /
Transverse Waves: Strings / Compression Waves / Acoustics: Sound Waves / Wavefronts & Intensity /
The Speed of Sound in Air / Hearing Sound / Sound-Level / Sound Waves: Beats / Standing Waves /
The Doppler Effect / Core Material & Study Guide / Discussion Questions / Multiple Choice
Questions / Suggestions on Problem Solving / Problems 12. THERMAL PROPERTIES OF MATTER
Thermodynamic Temperature & Absolute Zero / Linear Expansion / Vo

physics problems with calculus: Study Guide with Additional Calculus Problems for Hecht's
Physics, Calculus, Second Edition Regina L Neiman, Hecht, 2000 Contains worked-out examples,
solutions, and extra practice problems using calculus. Contains step-by-step discussions of the
techniques needed to set up and solve calculus problems.

physics problems with calculus: Precalculus Mehdi Rahmani-Andebili, 2024-01-05 The second
edition of this study guide is written and designed for students taking a precalculus course. It
includes new and expanded exercises with final answers that will help students to review and
sharpen their knowledge of the subject and enhance their performance in the classroom. The author
uses methods typically found in instructor-recommended textbooks, offering detailed solutions,
multiple methods for solving problems, and clear explanations of concepts. This hands-on guide will
improve students’ problem-solving skills and foster a solid understanding of calculus, which will
benefit them in all of their calculus-based courses.

physics problems with calculus: Essential Calculus-Based Physics Study Guide Workbook
Chris McMullen, 2017-09-02 LEVEL: This book covers waves, fluids, sound, heat, and light from
physics with calculus at the university level. (If instead you're looking for a trig-based physics book,
search for ISBN 1941691188.) Note that the calculus-based edition includes all of material from the
trig-based book, plus coverage of the calculus-based material. In this volume, the calculus is mostly
limited to thermal physics. DESCRIPTION: This combination of physics study guide and workbook
focuses on essential problem-solving skills and strategies: Fully solved examples with explanations
show you step-by-step how to solve standard university physics problems. Handy charts tabulate the
symbols, what they mean, and their SI units. Problem-solving strategies are broken down into steps
and illustrated with examples. Answers, hints, intermediate answers, and explanations are provided
for every practice exercise. Terms and concepts which are essential to solving physics problems are
defined and explained. VOLUME: This volume covers waves, fluids, sound, heat, and light, including
simple harmonic motion, standing waves, the Doppler effect, Archimedes' principle, the laws of
thermodynamics, heat engines, principles of optics, Snell's law, thin lenses, spherical mirrors,
diffraction, interference, polarization, and more.

physics problems with calculus: Cognitive and Metacognitive Problem-Solving
Strategies in Post-16 Physics Ronald Mazorodze, Michael ]. Reiss, 2019-09-20 This book reports
on a study on physics problem solving in real classrooms situations. Problem solving plays a pivotal
role in the physics curriculum at all levels. However, physics students’ performance in problem
solving all too often remains limited to basic routine problems, with evidence of poor performance in
solving problems that go beyond equation retrieval and substitution. Adopting an action research
methodology, the study bridges the "research-practical divide” by explicitly teaching physics
problem-solving strategies through collaborative group problem-solving sessions embedded within
the curriculum. Data were collected using external assessments and video recordings of individual
and collaborative group problem-solving sessions by 16-18 year-olds. The analysis revealed a
positive shift in the students’ problem-solving patterns, both at group and individual level. Students
demonstrated a deliberate, well-planned deployment of the taught strategies. The marked positive
shifts in collaborative competences, cognitive competences, metacognitive processing and increased
self-efficacy are positively correlated with attainment in problem solving in physics. However, this
shift proved to be due to different mechanisms triggered in the different students.

physics problems with calculus: Analytical Methods in Physics Luiza Angheluta, 2025-02-26
This textbook is based on lectures for a third-year course on mathematical methods in physics taught



in the Department of Physics at the University of Oslo. This textbook contains 26 lectures organized
into five topics: i) Complex Analysis, ii) Variational Calculus, iii) Ordinary Differential Equations, iv)
Integral Transformations, and v) Partial Differential Equations. For each topic, basic fundamental
theorems and mathematical techniques are introduced and applied to solving problems. This
resource is intended as concise and well-structured, making it suitable for a one-semester course. It
is aimed at second- or third-year undergraduate students with background in mathematics and
physical science.

physics problems with calculus: 3D Math Primer for Graphics and Game Development,
2nd Edition Fletcher Dunn, lan Parberry, 2011-11-02 This engaging book presents the essential
mathematics needed to describe, simulate, and render a 3D world. Reflecting both academic and
in-the-trenches practical experience, the authors teach you how to describe objects and their
positions, orientations, and trajectories in 3D using mathematics. The text provides an introduction
to mathematics for game designers, including the fundamentals of coordinate spaces, vectors, and
matrices. It also covers orientation in three dimensions, calculus and dynamics, graphics, and
parametric curves.

physics problems with calculus: Mathematical Methods for Engineers and Scientists 3
Kwong-Tin Tang, 2006-11-30 Pedagogical insights gained through 30 years of teaching applied
mathematics led the author to write this set of student oriented books. Topics such as complex
analysis, matrix theory, vector and tensor analysis, Fourier analysis, integral transforms, ordinary
and partial differential equations are presented in a discursive style that is readable and easy to
follow. Numerous examples, completely worked out, together with carefully selected problem sets
with answers are used to enhance students' understanding and manipulative skill. The goal is to
make students comfortable in using advanced mathematical tools in junior, senior, and beginning
graduate courses.

physics problems with calculus: The Cell Method for Electrical Engineering and
Multiphysics Problems Piergiorgio Alotto, Fabio Freschi, Maurizio Repetto, Carlo Rosso,
2013-01-24 This book presents a numerical scheme for the solution of field problems governed by
partial differential equations: the cell method. The technique lends itself naturally to the solution of
multiphysics problems with several interacting phenomena. The Cell Method, based on a space-time
tessellation, is intimately related to the work of Tonti and to his ideas of classification diagrams or,
as they are nowadays called, Tonti diagrams: a graphical representation of the problem's equations
made possible by a suitable selection of a space-time framework relating physical variables to each
other. The main features of the cell method are presented and links with many other discrete
numerical methods (finite integration techniques, finite difference time domain, finite volumes,
mimetic finite differences, etc.) are discussed. After outlining the theoretical basis of the method, a
set of physical problems which have been solved with the cell method is described. These single and
multiphysics problems stem from the authors' research experience in the fields of electromagnetism,
elasticity, thermo-elasticity and others. Finally, the implementation of the numerical technique is
described in all its main components: space-time discretization, problem formulation, solution and
representation of the resulting physical fields.

physics problems with calculus: Calculus-Based Physics Jeffrey W. Schnick, 2021

physics problems with calculus: Optimization Concepts and Applications in Engineering
Ashok D. Belegundu, Tirupathi R. Chandrupatla, 2019-06-06 Integrates theory, algorithms,
modeling, and computer implementation while solved examples show realistic engineering
optimization problems.

physics problems with calculus: Space--time--matter Hermann Weyl, 1922

physics problems with calculus: The Thermodynamics of Electrical Phenomena in
Metals, and A Condensed Collection of Thermodynamic Formulas Percy Williams Bridgman,
1961
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