
trig functions in calculus
trig functions in calculus play a crucial role in understanding various
concepts within the field of mathematics, particularly in calculus. These
functions, including sine, cosine, and tangent, are essential for analyzing
periodic phenomena, solving integrals, and understanding limits. This article
will provide a comprehensive overview of how trig functions are utilized in
calculus, their properties, applications, and their significance in solving
real-world problems. We will explore the relationship between trigonometric
functions and calculus concepts such as derivatives and integrals, providing
clear examples and explanations. Additionally, we will discuss the importance
of the unit circle and how it relates to these functions. By the end, readers
will have a deeper understanding of trig functions in calculus and their
applications.
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Introduction to Trig Functions in Calculus
Trig functions, short for trigonometric functions, are foundational elements
in calculus. They include the sine, cosine, tangent, cosecant, secant, and
cotangent functions, each exhibiting unique properties and behaviors. In
calculus, these functions are utilized extensively in various applications,
from modeling periodic phenomena to solving complex equations. Understanding
how these functions interact with calculus concepts such as limits,
continuity, derivatives, and integrals is essential for students and
professionals alike.

The significance of trig functions in calculus cannot be overstated. They
provide the tools necessary to analyze oscillations, waves, and other
phenomena that exhibit periodic behaviors. Moreover, their derivatives and
integrals are fundamental in various branches of science and engineering.
This section serves as the basis for exploring the properties of



trigonometric functions, their derivatives, integrals, and applications in
real-world scenarios.

The Trigonometric Functions and Their
Properties
Trigonometric functions are defined based on the angles of triangles,
particularly right triangles. Each function corresponds to a specific ratio
of the sides of a triangle. The primary trig functions are sine (sin), cosine
(cos), and tangent (tan), while the secondary functions are cosecant (csc),
secant (sec), and cotangent (cot).

Definition of Trigonometric Functions
The definitions of the primary trigonometric functions are as follows:

Sine (sin θ): Opposite side / Hypotenuse

Cosine (cos θ): Adjacent side / Hypotenuse

Tangent (tan θ): Opposite side / Adjacent side

The reciprocal functions are defined as:

Cosecant (csc θ): 1 / sin θ

Secant (sec θ): 1 / cos θ

Cotangent (cot θ): 1 / tan θ

Properties of Trigonometric Functions
Trigonometric functions possess several important properties, including
periodicity, symmetry, and specific identities. For instance:

Periodicity: The sine and cosine functions have a period of 2π, while
the tangent function has a period of π.

Symmetry: The sine function is odd (sin(-θ) = -sin(θ)), while the cosine
function is even (cos(-θ) = cos(θ)).

Trigonometric Identities: Various identities exist, such as the



Pythagorean identity: sin²(θ) + cos²(θ) = 1.

Derivatives of Trigonometric Functions
The derivatives of trig functions are fundamental in calculus, particularly
in understanding rates of change. Each trig function has a specific
derivative, which can be derived from first principles or using known limits.

Basic Derivatives of Trigonometric Functions
The following are the basic derivatives of the primary trigonometric
functions:

Derivative of sin θ: cos θ

Derivative of cos θ: -sin θ

Derivative of tan θ: sec² θ

Derivative of csc θ: -csc θ cot θ

Derivative of sec θ: sec θ tan θ

Derivative of cot θ: -csc² θ

These derivatives are crucial when solving problems involving motion,
optimization, and more. For instance, if a particle's position is given by a
trigonometric function, the derivative can be used to find its velocity and
acceleration.

Integrals Involving Trigonometric Functions
Integrating trigonometric functions is another key aspect of calculus. The
integrals of these functions often appear in various applications,
particularly in physics and engineering.

Basic Integrals of Trigonometric Functions
The following are some common integrals involving trigonometric functions:

Integral of sin θ: -cos θ + C



Integral of cos θ: sin θ + C

Integral of sec² θ: tan θ + C

Integral of csc² θ: -cot θ + C

Integral of sec θ tan θ: sec θ + C

Integral of csc θ cot θ: -csc θ + C

Understanding these integrals allows for the calculation of areas under
curves and the accumulation of quantities over intervals, which are essential
in many fields.

Applications of Trigonometric Functions in
Calculus
Trig functions are widely applied in calculus to solve real-world problems
across various disciplines, including physics, engineering, and computer
science. They are particularly useful in modeling periodic phenomena such as
sound waves, light waves, and mechanical vibrations.

Modeling with Trigonometric Functions
Many natural phenomena can be modeled using trigonometric functions. For
instance:

Sound Waves: The behavior of sound waves can be modeled as sinusoidal
functions, allowing for the analysis of frequency and amplitude.

Simple Harmonic Motion: The motion of pendulums and springs can be
described using sine and cosine functions, facilitating the study of
oscillations.

Electrical Engineering: Alternating current (AC) circuits utilize trig
functions to represent voltage and current variations over time.

The Unit Circle and Trigonometric Functions
The unit circle is a vital tool in understanding trigonometric functions. It
is a circle with a radius of one centered at the origin of the coordinate
plane. The unit circle provides a geometric interpretation of the trig



functions and helps establish their values at various angles.

Understanding the Unit Circle
The angles in the unit circle correspond to points on the circle, and the
coordinates of these points yield the values of sine and cosine:

The x-coordinate represents cos θ.

The y-coordinate represents sin θ.

By utilizing the unit circle, one can easily determine the values of trig
functions for key angles (0, π/6, π/4, π/3, π/2, etc.), enhancing the
understanding of their behavior.

Conclusion
Trig functions in calculus serve as essential tools for understanding the
behavior of periodic phenomena and solving complex mathematical problems.
Their derivatives and integrals provide foundational knowledge required for
advanced studies in mathematics and its applications in various fields. By
mastering these concepts and their applications, students can develop a
robust understanding of calculus and its relevance in the real world. The
connection between trigonometric functions and calculus is not only
theoretical but also practical, enabling the modeling and analysis of
numerous phenomena encountered in daily life.

Q: What are the main trigonometric functions used in
calculus?
A: The main trigonometric functions used in calculus are sine (sin), cosine
(cos), tangent (tan), cosecant (csc), secant (sec), and cotangent (cot). Each
function has distinct properties and applications in calculus, particularly
in derivatives and integrals.

Q: How do you find the derivative of a trigonometric
function?
A: The derivative of a trigonometric function can be found using established
rules. For example, the derivative of sin θ is cos θ, and the derivative of
cos θ is -sin θ. These derivatives are derived from the definitions of the
functions and their limits.



Q: What is the significance of the unit circle in
trigonometry?
A: The unit circle is significant in trigonometry as it provides a geometric
interpretation of trigonometric functions. It allows for easy determination
of the values of sine and cosine for various angles, facilitating a deeper
understanding of their behavior.

Q: How are trigonometric functions applied in real-
world scenarios?
A: Trigonometric functions are applied in various real-world scenarios,
including modeling sound waves, analyzing mechanical vibrations, and
designing electrical circuits. They help describe periodic behaviors and
oscillations encountered in nature and technology.

Q: Can you explain the periodic nature of
trigonometric functions?
A: Trigonometric functions exhibit periodicity, meaning they repeat their
values in regular intervals. For example, the sine and cosine functions have
a period of 2π, while the tangent function has a period of π. This property
is crucial for analyzing repetitive phenomena.

Q: What are some common integrals involving trig
functions?
A: Some common integrals involving trigonometric functions include the
integral of sin θ, which equals -cos θ + C, and the integral of cos θ, which
equals sin θ + C. These integrals are fundamental in calculating areas and
solving differential equations.

Q: Why are trigonometric identities important in
calculus?
A: Trigonometric identities are important in calculus as they provide
relationships between different trig functions, helping simplify expressions
and solve equations. They are often used in integrals and derivatives to
facilitate calculations.



Q: How do trigonometric functions relate to calculus
concepts like limits and continuity?
A: Trigonometric functions are continuous and have well-defined limits.
Understanding their behavior as angles approach certain values is crucial for
analyzing continuity and differentiability, which are foundational concepts
in calculus.

Q: What role do trigonometric functions play in the
study of oscillations?
A: Trigonometric functions are fundamental in the study of oscillations, as
they model periodic movements such as waves, vibrations, and cycles. They
allow for the analysis of frequency, amplitude, and phase, which are
essential in physics and engineering.

Q: How do you apply trigonometric functions in
optimization problems?
A: Trigonometric functions are applied in optimization problems by using
their derivatives to find maximum and minimum values. For instance, when
modeling a scenario with periodic behavior, the turning points of the
functions indicate optimal solutions within specific intervals.
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function as an object in itself. This way of thinking is useful not just in calculus, but in many
mathematical situations. So trigonometry is a part of pre-calculus, and is related to other
pre-calculus topics, such as exponential and logarithmic functions, and complex numbers.
  trig functions in calculus: The Essential Calculus Workbook: Trigonometric Functions Tim
Hill, 2019-05-23 Ready to step up your game in calculus? This workbook isn't the usual parade of
repetitive questions and answers. Author Tim Hill's approach lets you work on problems you enjoy,
rather than through exercises and drills you fear, without the speed pressure, timed testing, and
rote memorization that damage your experience of mathematics. Working through varied problems
in this anxiety-free way helps you develop an understanding of numerical relations apart from the
catalog of mathematical facts that's often stressed in classrooms and households. This number
sense, common in high-achieving students, lets you apply and combine concepts, methods, and
numbers flexibly, without relying on distant memories. - Solutions to basic problems are steeped in
the fundamentals, including notation, terminology, definitions, theories, proofs, physical laws, and
related concepts. - Advanced problems explore variations, tricks, subtleties, and real-world
applications. - Problems build gradually in difficulty with little repetition. If you get stuck, then flip
back a few pages for a hint or to jog your memory. - Numerous pictures depicting mathematical facts
help you connect visual and symbolic representations of numbers and concepts. - Treats calculus as
a problem-solving art requiring insight and intuitive understanding, not as a branch of logic
requiring careful deductive reasoning. - Discards the common and damaging misconception that fast
students are strong students. Good students aren't particularly fast with numbers because they think
deeply and carefully about mathematics. - Detailed solutions and capsule reviews greatly reduce the
need to cross reference a comprehensive calculus textbook. Topics covered: Basic trigonometry.
Limits, derivatives, integrals, and graphs of basic and inverse trigonometric functions. Solids of
revolution. Buffon's needle problem. The corridor problem. Simple harmonic motion. Newton's
second law of motion. The hyperbolic functions sinh, cosh, and tanh. Catenaries. Prerequisite
mathematics: Tangent lines. Curve sketching. Limits. Continuity. Basic derivatives. Basic integrals.
Inverse functions. Maxima and minima. Inflection points. Contents 1. Review of Trigonometry 2.
Elementary Trigonometry 3. Derivatives of Sine and Cosine 4. Integrals of Sine and Cosine 5.
Derivatives of Other Trigonometric Functions 6. Inverse Trigonometric Functions 7. Harmonic
Motion 8. Hyperbolic Functions
  trig functions in calculus: Elements of Trigonometry, and Trigonometrical Analysis,
Preliminary to the Differential Calculus Augustus De Morgan, 1837
  trig functions in calculus: Just-in-time Guntram Mueller, Ronald I. Brent, 2006 Strong algebra
and trigonometry skills are crucial to success in calculus. This text is designed to bolster these skills
while readers study calculus. As readers make their way through the calculus course, this
supplemental text shows them the relevant algebra or trigonometry topics and points out potential
problem spots. The table of contents is organized so that the algebra and trigonometry topics are
arranged in the order in which they are needed for calculus. Numbers and Their
Disguises:Multiplying and dividing fractions, adding and subtracting fractions, parentheses,
exponents, roots, percent, scientific notation, calculators, rounding, intervals. Completing the
Square: Completing the square in one and two variables. Solving Equations:Equations of degree 1
and 2, solving other types of equations, rational equations, the zero-factor property. Functions and
Their Graphs:Introduction, equations of lines, power functions, shifting graphs, intersection of
curves. Cyclic Phenomena: The Six Basic Trigonometric Functions:Angles, definitions of the six
trigonometric functions, basic identities, special angles, sum formulas. Exponential Functions:The
family of exponentials, the function. Composition and Inverse Functions:Composite functions, the
idea of inverses, finding an inverse of fgiven by a graph, finding the inverse of fgiven by an
expression. Logarithmic Functions:Definition of logarithms, logs as inverses of exponential
functions, laws of logarithms, the natural logarithm. Inverse Trigonometric Functions:The definition
of arcsin x, the functions arctan xand arcsec x, inverse trigonometric identities. Changing the Form
of a Function:Factoring, canceling, long division, rationalizing, extracting a factor from under a root.



Simplifying Algebraic Expressions:Working with difference quotients and rational functions,
canceling common factors, rationalizing expressions. Decomposition of Functions: Inner, outer, and
outermost functions, decomposing composite functions. Equations of Degree 1 Revisited:Solving
linear equations involving derivatives. Word Problems, Algebraic and Transcendental:Algebraic word
problems, the geometry of rectangles, circles and spheres, trigonometric word problems, right angle
triangles, the law of sines and the law of cosines, exponential growth and decay. Trigonometric
Identities:Rewriting trigonometric expressions using identities. For all readers interested in algebra
and trigonometry in early transcendentals calculus.
  trig functions in calculus: Trigonometry For Dummies Mary Jane Sterling, 2023-01-31
Make trigonometry as easy as 1-2-3 Believe it or not, trigonometry is easier than it looks! With the
right help, you can breeze through your next trig class, test, or exam and be ready for your next
math challenge. In Trigonometry For Dummies, you’ll learn to understand the basics of sines,
cosines, and tangents, graph functions, solve tough formulas, and even discover how to use trig
outside the classroom in some cool and interesting ways. Ditch the confusing jargon and take a
plain-English tour of one of the most useful disciplines in math. In this lifesaving guide, you’ll learn
how to: Graph trig functions, including sine, cosine, tangent, and cotangent functions Understand
inverse trig functions and solve trig equations Relate triangles to circular functions and get a handle
on basic identities So, whether you’re looking for an easy-to-use study guide, to boost your math
grade, or get a refresher on some basic trig concepts after a long absence from studying,
Trigonometry For Dummies is your ticket to understanding the mathematical mysteries of the
triangle.
  trig functions in calculus: Elements of Trigonometry and Trigonometrical Analysis,
preliminary to the Differential Calculus, etc Augustus De Morgan, 1837
  trig functions in calculus: Pre-Calculus For Dummies Yang Kuang, Elleyne Kase,
2012-05-21 The fun and easy way to learn pre-calculus Getting ready for calculus but still feel a bit
confused? Have no fear. Pre-Calculus For Dummies is an un-intimidating, hands-on guide that walks
you through all the essential topics, from absolute value and quadratic equations to logarithms and
exponential functions to trig identities and matrix operations. With this guide's help you'll quickly
and painlessly get a handle on all of the concepts — not just the number crunching — and
understand how to perform all pre-calc tasks, from graphing to tackling proofs. You'll also get a new
appreciation for how these concepts are used in the real world, and find out that getting a decent
grade in pre-calc isn't as impossible as you thought. Updated with fresh example equations and
detailed explanations Tracks to a typical pre-calculus class Serves as an excellent supplement to
classroom learning If the fun and easy way to learn pre-calc seems like a contradiction, get ready for
a wealth of surprises in Pre-Calculus For Dummies!
  trig functions in calculus: Trigonometry Workbook For Dummies Mary Jane Sterling,
2006-02-10 From angles to functions to identities - solve trig equations with ease Got a grasp on the
terms and concepts you need to know, but get lost halfway through a problem or worse yet, not
know where to begin? No fear - this hands-on-guide focuses on helping you solve the many types of
trigonometry equations you encounter in a focused, step-by-step manner. With just enough refresher
explanations before each set of problems, you'll sharpen your skills and improve your performance.
You'll see how to work with angles, circles, triangles, graphs, functions, the laws of sines and
cosines, and more! 100s of Problems! * Step-by-step answer sets clearly identify where you went
wrong (or right) with a problem * Get the inside scoop on graphing trig functions * Know where to
begin and how to solve the most common equations * Use trig in practical applications with
confidence
  trig functions in calculus: Technical Education Program Series No. 8 United States. Education
Office, 1966
  trig functions in calculus: Fourier Series, Fourier Transforms, and Function Spaces Tim
Hsu, 2023-12-07 Fourier Series, Fourier Transforms, and Function Spaces is designed as a textbook
for a second course or capstone course in analysis for advanced undergraduate or beginning



graduate students. By assuming the existence and properties of the Lebesgue integral, this book
makes it possible for students who have previously taken only one course in real analysis to learn
Fourier analysis in terms of Hilbert spaces, allowing for both a deeper and more elegant approach.
This approach also allows junior and senior undergraduates to study topics like PDEs, quantum
mechanics, and signal processing in a rigorous manner. Students interested in statistics (time
series), machine learning (kernel methods), mathematical physics (quantum mechanics), or
electrical engineering (signal processing) will find this book useful. With 400 problems, many of
which guide readers in developing key theoretical concepts themselves, this text can also be adapted
to self-study or an inquiry-based approach. Finally, of course, this text can also serve as motivation
and preparation for students going on to further study in analysis.
  trig functions in calculus: The Fractional Trigonometry Carl F. Lorenzo, Tom T. Hartley,
2016-11-14 Addresses the rapidly growing field of fractional calculus and provides simplified
solutions for linear commensurate-order fractional differential equations The Fractional
Trigonometry: With Applications to Fractional Differential Equations and Science is the result of the
authors’ work in fractional calculus, and more particularly, in functions for the solutions of fractional
differential equations, which is fostered in the behavior of generalized exponential functions. The
authors discuss how fractional trigonometry plays a role analogous to the classical trigonometry for
the fractional calculus by providing solutions to linear fractional differential equations. The book
begins with an introductory chapter that offers insight into the fundamentals of fractional calculus,
and topical coverage is then organized in two main parts. Part One develops the definitions and
theories of fractional exponentials and fractional trigonometry. Part Two provides insight into
various areas of potential application within the sciences. The fractional exponential function via the
fundamental fractional differential equation, the generalized exponential function, and R-function
relationships are discussed in addition to the fractional hyperboletry, the R1-fractional trigonometry,
the R2-fractional trigonometry, and the R3-trigonometric functions. The Fractional Trigonometry:
With Applications to Fractional Differential Equations and Science also: Presents fractional
trigonometry as a tool for scientists and engineers and discusses how to apply fractional-order
methods to the current toolbox of mathematical modelers Employs a mathematically clear
presentation in an e ort to make the topic broadly accessible Includes solutions to linear fractional
differential equations and generously features graphical forms of functions to help readers visualize
the presented concepts Provides effective and efficient methods to describe complex structures The
Fractional Trigonometry: With Applications to Fractional Differential Equations and Science is an
ideal reference for academic researchers, research engineers, research scientists, mathematicians,
physicists, biologists, and chemists who need to apply new fractional calculus methods to a variety of
disciplines. The book is also appropriate as a textbook for graduate- and PhD-level courses in
fractional calculus. Carl F. Lorenzo is Distinguished Research Associate at the NASA Glenn Research
Center in Cleveland, Ohio. His past positions include chief engineer of the Instrumentation and
Controls Division and chief of the Advanced Controls Technology and Systems Dynamics branches at
NASA. He is internationally recognized for his work in the development and application of the
fractional calculus and fractional trigonometry. Tom T. Hartley, PhD, is Emeritus Professor in the
Department of Electrical and Computer Engineering at The University of Akron. Dr Hartley is a
recognized expert in fractional-order systems, and together with Carl Lorenzo, has solved
fundamental problems in the area including Riemann’s complementary-function initialization
function problem. He received his PhD in Electrical Engineering from Vanderbilt University.
  trig functions in calculus: Elements of Trigonometry, and Trigonometrical Analysis,
Preliminary to the Differential Calculus Augustus De Morgan, 2024-09-25 Reprint of the original,
first published in 1837.
  trig functions in calculus: Make: Trigonometry Joan Horvath, Rich Cameron, 2023-08-21
Trigonometry has 2000-year-old roots in everyday useful endeavors, like finding the size of an object
too big or far away to measure directly, or navigating from Point A to Point B. However, it is often
taught very theoretically, with an emphasis on abstractions. Make: Trigonometry uses 3D printable



models and readily-available physical objects like wire and cardboard tubes to develop intuition
about concepts in trigonometry and basic analytic geometry. Readers will imagine the thought
process of the people who invented these mathematical concepts, and can try out math experiments
to see for themselves how ingenious ancient navigators and surveyors really were. The analytic
geometry part of the book links equations to many of these intuitive concepts, which we explore
through in-depth explanations of manipulative models of conic sections. This book is aimed at high
school students who might be in Algebra II or Pre-Calculus. It shows the geometrical and practical
sides of these topics that otherwise can drown in their own algebra. Make: Trigonometry builds on
the basics of the authors' earlier book, Make: Geometry, and is intended as a bridge from that book
to their Make: Calculus book. The user can read this book and understand the concepts from the
photographs of 3D printable models alone. However, since many models are puzzle-like, we
encourage the reader to print the models on any consumer-grade filament based 3D printer. The
models are available for download in a freely-available open source repository. They were created in
the free program OpenSCAD, and can be 3D printed or modified by the student in OpenSCAD to
learn a little coding along the way.
  trig functions in calculus: Trigonometric Functions and Calculus for Liberal Arts and Business
Majors Stefan Waner, Steven R. Costenoble, 1996 A resource for learning trigonometric functions
and calculus for non-mathematicians.
  trig functions in calculus: Just-in-Time Algebra and Trigonometry for Students of Calculus
Guntram Mueller, Ronald I. Brent, 2005 Strong Algebra and Trigonometry skills are crucial to
success in calculus. This text is designed to bolster these skills while students study calculus. As
students make their way through the calculus course, this supplemental text shows them the
relevant algebra or trigonometry topics and points out potential problem spots. The table of contents
is organized so that the algebra and trigonometry topics are arranged in the order in which they are
needed for calculus. The exponential, log, and inverse trigonometric functions are given in the
appendices, to be used as the need arises in the particular calculus text used in the course. Topics
include: 1. Numbers and Their Disguises 2. Completing the Square 3. Solving Equations 4. Functions
and Their Graphs 5. Changing the Form of a Function 6. Simplifying Algebraic Expressions 7. Cyclic
Phenomena: The Six Basic Trigonometric Functions 8. Composition and Decomposition of Functions
9. Equations of Degree 1 Revisited 10. Word Problems 11. Trigonometric Identities
  trig functions in calculus: Elements of Trigonometry, and Trigonometrical Analysis Augustus
de Morgan, 2008-06-01 This scarce antiquarian book is a facsimile reprint of the original. Due to its
age, it may contain imperfections such as marks, notations, marginalia and flawed pages. Because
we believe this work is culturally important, we have made it available as part of our commitment for
protecting, preserving, and promoting the world's literature in affordable, high quality, modern
editions that are true to the original work.
  trig functions in calculus: Precalculus with Trigonometry Paul A. Foerster, 2003
Precalculus with Trigonometry: Concepts and Applications
  trig functions in calculus: Math Is Easy So Easy, Math Analysis, First Edition Nathaniel
Max Rock, 2008-02 Rock separates math topics into those which are essential and nonessential so
that the struggling math student can focus on the math topics which will return the greatest effect in
the shortest amount of time. (Mathematics)
  trig functions in calculus: Physics for JavaScript Games, Animation, and Simulations
Adrian Dobre, Dev Ramtal, 2014-06-14 Have you ever wanted to include believable physical
behaviors in your games and projects to give them that extra edge? Physics for JavaScript Games,
Animation, and Simulations teaches you how to incorporate real physics, such as gravity, friction,
and buoyancy, into your HTML5 games, animations, and simulations. It also includes more advanced
topics, such as particle systems, which are essential for creating effects such as sparks or smoke.
The book also addresses the key issue of balancing accuracy and simplicity in your games and
simulations, and the final chapters provide you with the information and the code to make the right
choice for your project. Physics for JavaScript Games, Animation, and Simulations assumes you have



a basic knowledge of JavaScript and HTML5. However, no previous knowledge of physics is
required—only some very basic math skills. The authors present everything from basic principles to
advanced concepts in an approachable way, so you’ll be able to follow the logic and easily adapt the
principles to your own applications. The book is packed full of practical examples of how you can
apply physics to your own games and applications. Spring behaviors can be used for anything from
tweaking lowrider suspension to creating cloth simulation; flotation mechanics enable the simulation
of submersibles or dirigibles; you can even create your own solar system with accurate orbits and
gravity. It doesn’t matter if you’re modeling the Lorentz force in an electromagnetic field or you’re
modeling the lift force in a flight simulator, Physics for JavaScript Games, Animation, and
Simulations enables you to fill your games and applications with accurate and realistic effects.
  trig functions in calculus: OE [publication] , 1966
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