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Derivatives Integrals of Trigonometric Functions

Partial Fractions

_— n—1 Integrals of Basic Trigonometric Functions: * Partial fraction decomposition is a technique used to break down a rational function into
* Power Rule: (z™) = nx + [sin(x) dz = — cos(x) + C simplerfractions.
N ' cos(z) dz = sin(z) + C' * The general process involves:
* Product Rule: [1_(.1‘ f— 'u,"':_‘ + u{."r * [tan(z)dz = —In|cos(z)| + C Factorizing intolinear and factors.

Integrals involving Secant and Cosecant: Writing the partial fraction decomposition with undetermined coefficients for each
* [sec(z)dz = In|sec(z) + tan(z)| + C factor.

* [ese(z) do = —1In|ese(z) + cot(x)| + C

)
* Quotient Rule: (:—) — do—w’

Determining the values of the undetermined coefficients by equating coefficients.
5 -

. - L {f( ( R } _ f.f{ [’ }] . .f(,, involving Products of rig ons: + Example: 227527 can be decomposed into partial fractions as 4 + £ + ~Cp
Chain Rule: dr glz))) glxz))-glz) « [[sin® () cos™ () dz can often be solved using trigonometric identities or by applying

reduction formulas for powers of sine and cosine.

Trigonometric Substitution:

rigonometric functions for variables L. .
 For example, f | v/a¥ — 2% dz appears, you could et = = asin(8) orz — a.cos(6) to Logistical Growth Function

simplify the integral.

Trigonometric Identities

« Pythagorean Identities: sin’(x) + cos?(z) = 1
* Sum and Difference Identities: sin(x + y) — sin(z) cos(y) = cos(z) sin(y)

* Double Angle Identities: sin(2z) — 2 sin(z) cos(z) Hyperbollc Trlg Functions

r = growth rate, K = carrying capacity

* Hyperbolic functi analogs of circular functions, but on
hyperbolas instead of circles. The primary hyperbolic functions are:

Logarithmic Properties * Hyperbolic Sine: sinli(z) =

* Hyperbolic Cosine: cosh(z) =

Improper Integrals

* Hyperbolic Tangent: tanh(z) =

e
* Hyperbolic functions have properties similar to trigonometric functions, such as even/odd

Logarithmic Properties:

symmetry and relationships between their derivatives and themselves. * Example: [~ L dz convergesif p > 1and divergesifp < 1.
* Logarithmic properties are rules that govern the behavior of logarithmic functions. Some key Lo

properties include:

* Product Rule: log, (zy) — logy(z) + log,(y)

§) = lomule) ~ losu(y) Integrals where the limits of integration are
* Power Rule:log; (z") = nlog,(z) Power Series

* Quotient Rule: log,,

infinite or where the function being

- integrated is undefined at certain points
Approximating Area Under a Curve within the interval.

* 327 an(z — a)™ with aradius of convergence R.

* Left, Right, Midpoint Approximations:

* Left Sum = Y7 | f(zi1)Ax

* Right Sum — Y7 | f(2;)Ax
* Midpoint Sum = 3" | F(Z:)Az, where ; is the midpoint of the ith interval.

Taylor Polynomials

* Trapezoidal Rule:
* Trapezoidal Rule = §2[f(a) + 2f(z1) + 2f (2

* Simpson's Rule:

* ATaylor polynomial of degree 12 for a function f (i) centered at a point & = a is a polynomial
2f(@n-1) + f(b) that approximates f(z) near z — a.

* The general form of a Taylor polynomial is:
* Simpson’s Rule = 8Z[f(a) + 4f (1) + 2f (z2) + 4 (z3) + ... + 2f (xn-2) + Py(2) = f(a) + f'(a)(z — a) + L (z — a)? a)"

4f(xpy) + f(b) * Here, f™)(a) denotes the nth derivative of f () evaluatedatz = a, and n! represents the

Convergence factorial of n

Convergence and Divergence:

. id the partial hes a finite limit as the Taylor's Theorem

number of terms increases indefinitely. If the limit exists, itis called the sum of the series.

Power Sum Rules

. I di fth tial sums does not approach a finite fimit. In

this case, the series does not have a sum.

* Taylor's Theorem provides a way to quantify the error between a function f () and its Taylor

* Example of convergent series: Y ° | o = 1, known as the geometric series. polynomial approximation P, ().

* Example of divergent serie:

1 diverges, as the partial sums increase without bound. * It states thatif f(z) is (n + 1)-times differentiable on an interval containing z = a, then there

exists anumber ¢ between a and z such that the error R,,(z) = f(x) — P,(x) canbe

Convergence Tests:
expressed a
. tests are used whethera d P —a)rt
common convergence tests include: * This error term is known as the remainder or residual term of the Taylor polynomial
* Divergence Test:If lim,, ... a,, # 0, then the series "~ | a,, diverges.
* Geometric Series Test: 3 | ar” convergesto - if [r| < L.
* Integral Test:If f () is positive, continuous, and decreasing for z > 1anda,, = f(n),

then 3¢ | a, and [ f(x) da either both converge or both diverge.

2n-1

Types of Convergence: aclaurin Series

b

[ f()de = lim, o 37 f(i1)Az.

* Properties: Flip bounds (negate), break into smaller integrals, comparison test.

* Calc 1 Technique: Fundamental understanding of integration and its geometric interpretation as area

* Absolute Convergence: Aseries >, | |a,| converges.
under acurve. « Conditional C: A ~oe but 3 gi .
onditional Convergence: A series Y | a,, converges, but Y17, [, diverges. AMaclaurin series is a special case of a Taylor series where the polynomial is centered at & — 0

(ie,a = 0).

* The Maclaurin series expansion of a function f () is given by:
) »

f(z) = £(0) + f/(0)z + L0 + L

* Essentially, the Maclaurin the Taylor afunct d the

Sequences and Series pointz = 0

u-substitution

* Replace z with u(z), convert bounds, da-

ol Sequences:
* Cale1Technique: Use when an integral's integrand is a composite function, resembling the chain rule's

application in reverse. * Asequence is an ordered list of numbers written in a specific order. It can be finite or infinite.
* Formally, a sequence is denoted as (a,,) or {a, }, where a,, represents the nth term of the

sequence.

* Example:1,1/2,1/3,1/4, .. .isasequence with the formula a,, = .

Series:

Integration by Parts

* Aseries is the sum of the terms of a sequence. It represents the total when an infinite number of
terms are added together.
s fudv=uv— [vdu * Formally, a seriesis denoted as ., a, oray + as + ag
11,1
LS

* LIATE Rule: Choose u as the algebraic function that appears first in the list of functions: * Example:l+ 3+ 5+ §

... represents the series of the sequence mentioned earlier.

Logarithmic, Igebraic, E tial.

By Lipsum Not published yet. Sponsored by ApolloPad.com
cheatography.com/lipsum/ Last updated 21st March, 2024. Everyone has a novel in them. Finish
Page 1 of 1. Yours!
https://apollopad.com


http://www.cheatography.com/
http://www.cheatography.com/lipsum/
http://www.cheatography.com/lipsum/cheat-sheets/integral-calculus-various
https://cheatography.com/uploads/lipsum_1710998700_Screenshot%202024-03-20%20222152.png
https://cheatography.com/uploads/lipsum_1710998819_Screenshot%202024-03-20%20222625.png
https://cheatography.com/uploads/lipsum_1710998871_Screenshot%202024-03-20%20222731.png
https://cheatography.com/uploads/lipsum_1710998942_Screenshot%202024-03-20%20222822.png
https://cheatography.com/uploads/lipsum_1710998996_Screenshot%202024-03-20%20222940.png
https://cheatography.com/uploads/lipsum_1710999051_Screenshot%202024-03-20%20223025.png
https://cheatography.com/uploads/lipsum_1710999350_Screenshot%202024-03-20%20223535.png
https://cheatography.com/uploads/lipsum_1710999419_Screenshot%202024-03-20%20223628.png
https://cheatography.com/uploads/lipsum_1710999507_Screenshot%202024-03-20%20223750.png
https://cheatography.com/uploads/lipsum_1710999691_Screenshot%202024-03-20%20224111.png
https://cheatography.com/uploads/lipsum_1711000169_Screenshot%202024-03-20%20224910.png
https://cheatography.com/uploads/lipsum_1711000198_Screenshot%202024-03-20%20224948.png
https://cheatography.com/uploads/lipsum_1710999996_Screenshot%202024-03-20%20224621.png
https://cheatography.com/uploads/lipsum_1710999969_Screenshot%202024-03-20%20224552.png
https://cheatography.com/uploads/lipsum_1710999866_Screenshot%202024-03-20%20224351.png
https://cheatography.com/uploads/lipsum_1710999732_Screenshot%202024-03-20%20224157.png
https://cheatography.com/uploads/lipsum_1710999611_Screenshot%202024-03-20%20223909.png
https://cheatography.com/uploads/lipsum_1711000236_Screenshot%202024-03-20%20225023.png
https://cheatography.com/uploads/lipsum_1711000258_Screenshot%202024-03-20%20225042.png
https://cheatography.com/uploads/lipsum_1711000285_Screenshot%202024-03-20%20225106.png
http://www.cheatography.com/lipsum/
https://apollopad.com

	Integral Calculus (Various) Cheat Sheet - Page 1
	Deriva­tives
	Integrals of Trigon­ometric Functions
	Partial Fractions
	Logistical Growth Function
	Trigon­ometric Identities
	Hyperbolic Trig Functions
	Logari­thmic Properties
	Improper Integrals
	Power Series
	Approx­imating Area Under a Curve
	Order of Conver­gence
	Taylor Polyno­mials
	Conver­gence
	Power Sum Rules
	Taylor's Theorem
	Definite Integrals
	Maclaurin Series
	u-subs­tit­ution
	Sequences and Series
	Integr­ation by Parts


