trig derivatives and integrals cheat sheet

Trig derivatives and integrals cheat sheet are essential tools for students and
professionals alike, especially in fields involving calculus, physics, and engineering.
Understanding the derivatives and integrals of trigonometric functions is crucial for
solving a variety of problems. This article provides a comprehensive cheat sheet outlining
the key derivatives and integrals of the primary trigonometric functions, along with some
useful identities and tips for effective learning.

Trigonometric Functions Overview

Before diving into the derivatives and integrals, it's essential to understand the basic
trigonometric functions:

e Sine: \(\sin(x) \)

e Cosine: \( \cos(x) \)

» Tangent: \( \tan(x) = \frac{\sin(x) }{\cos(x)} \)

» Cosecant: \( \csc(x) = \frac{1}{\sin(x)} \)

e Secant: \( \sec(x) = \frac{1}{\cos(x)} \)

e Cotangent: \( \cot(x) = \frac{\cos(x)} {\sin(x)} \)

Derivatives of Trigonometric Functions

The derivatives of trigonometric functions are foundational in calculus. Here’s a list of the
derivatives for the primary trigonometric functions:

1. \( \frac{d}{dx} \sin(x) = \cos(x) \)

2. \( \frac{d}{dx} \cos(x) = -\sin(x) \)

3. \( \frac{d}{dx} \tan(x) = \sec™2(x) \)

4. \(\frac{d}{dx} \csc(x) = -\csc(x) \cot(x) \)

5. \(\frac{d}{dx} \sec(x) = \sec(x) \tan(x) \)



6. \( \frac{d}{dx} \cot(x) = -\csc™2(x) \)

Higher Order Derivatives

Calculus also involves higher-order derivatives. For trigonometric functions, the second
derivative often follows a cyclical pattern:

o \(\frac{d"2}{dx"2} \sin(x) = -\sin(x) \)
o \(\frac{d"2}{dx"2} \cos(x) = -\cos(x) \)

o \(\frac{d"™2}{dx"2} \tan(x) = 2 \sec”™2(x) \tan(x) \)
As you can see, the derivatives cycle back to the original functions after two derivatives.

Integrals of Trigonometric Functions

Integrating trigonometric functions is just as important as differentiating them. Below is a
cheat sheet for the integrals of the primary trigonometric functions:

1. \(\int \sin(x) \, dx = -\cos(x) + C\)

N

. \(\int \cos(x) \, dx = \sin(x) + C )

w

. \(\int \tan(x) \, dx = -\In|\cos(x)| + C\)

N

. \(\int \csc(x) \, dx = -\In|\csc(x) + \cot(x)| + C)

(@)

. \(\int \sec(x) \, dx = \In|\sec(x) + \tan(x)| + C )

)]

. \(\int \cot(x) \, dx = \In|\sin(x)| + C\)

Definite Integrals

When dealing with definite integrals, you will often evaluate the integral over a specific
range. The Fundamental Theorem of Calculus states that:

\[



\int {a}"~{b} f(x) \, dx = F(b) - F(a)
\]

where \( F(x) \) is the antiderivative of \( f(x) \).

Trigonometric Identities

Understanding trigonometric identities can help simplify derivatives and integrals. Here
are some of the most common identities:
e Pythagorean Identities:
o \(\sin”™2(x) + \cos™2(x) =1\)
o\(1 + \tan™2(x) =\sec™2(x) \)

o \(1 + \cot™2(x) = \csc™2(x) \)

e Angle Sum and Difference Identities:
o \(\sin(a \pm b) = \sin(a) \cos(b) \pm \cos(a) \sin(b) \)
o \(\cos(a \pm b) = \cos(a) \cos(b) \mp \sin(a) \sin(b) \)

o \(\tan(a \pm b) = \frac{\tan(a) \pm \tan(b)} {1 \mp \tan(a) \tan(b)} \)

Tips for Mastering Trig Derivatives and Integrals

1. Practice Regularly: The more problems you solve, the more comfortable you will
become with these concepts.

2. Use Graphs: Visualizing the functions and their derivatives/integrals can provide insight
into their behaviors.

3. Memorize Key Formulas: Having quick access to the derivatives, integrals, and
identities will save time during exams.

4. Understand the Concepts: Rather than rote memorization, focus on understanding why
the derivatives and integrals are what they are.



5. Study in Groups: Explaining concepts to peers can reinforce your understanding and
uncover areas that need further review.

Conclusion

A trig derivatives and integrals cheat sheet is an invaluable resource for anyone
studying calculus. By familiarizing yourself with the derivatives and integrals of
trigonometric functions, along with the essential identities, you can solve a wide range of
problems effectively. Regular practice and a solid understanding of the underlying
concepts will bolster your skills and confidence in using these mathematical tools.
Whether you're preparing for an exam or working on a project, this cheat sheet serves as
a quick reference to help you achieve success in your mathematical endeavors.

Frequently Asked Questions

What are the basic derivatives of sine and cosine
functions?

The derivative of sin(x) is cos(x) and the derivative of cos(x) is -sin(x).

How do you differentiate tan(x)?

The derivative of tan(x) is sec?(x).

What is the integral of sin(x)?

The integral of sin(x) is -cos(x) + C, where C is the constant of integration.

What is the derivative of the inverse sine function,
arcsin(x)?

The derivative of arcsin(x) is 1/vV(1-x2).

How do you integrate cos(x)?

The integral of cos(x) is sin(x) + C, where C is the constant of integration.

What is the relationship between derivatives and
integrals in trigonometry?

Derivatives give the rate of change of trigonometric functions, while integrals calculate
the area under their curves.



What is the derivative of sec(x)?

The derivative of sec(x) is sec(x)tan(x).

How do you find the integral of tan(x)?

The integral of tan(x) is -In|cos(x)| + C, where C is the constant of integration.

What is the derivative of cot(x)?

The derivative of cot(x) is -csc?(x).

How do you handle derivatives of trigonometric
functions in product or quotient forms?

Use the product rule for products and the quotient rule for quotients to differentiate
trigonometric functions.
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