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Topics Covered

* Integration by Parts

* Trigonometric Integrals

* Trigonometric Substitution

* Integration of Rational Functions by Partial Fractions
* Approximate Integration

* Improper Integrals

* Arc Length



Integration by Parts

fudv=uv — Jvdu

Where

Note: May have to repeat process more than once to completely solve



How to Choose “u”?

Use LIATE!
L-ogarithmic In(x)
I-nverse Trig sin™1(x)
A-lgebraic x? + 3x
T-rigonometric functions sin(x)

E-xponential functions e



Trigonometric Integrals

e cos?(x) +sin?(x) =1 e Used the following trig identities
e tan?(x) + 1 = sec?(x) and others to rewrite and simplify
e tan?(x) = sec?(x) —1 trig equations under an integral

sin(2x) = 2 sin(x) cos(x)

sin®x = %(1 — cos(2x)) Ex [ sin(x)3cos(x)°dx

cos’x = % (1 + cos(2x))

cos(2x) = cos?(x) — sin?(x)
= 1- 25in?(x)
= 2c0s%(x)-1



Trigonometric Substitution

X = a *sin(0)

dx = a * cos(0) db

cos?(0) +sin?(0) =1

[a? + x2 x = a*tan(0)

dx = a = sec*(0) do

tan®(0) + 1 = sec?(0)

x = axsec(0)

dx = a * sec(0) tan(0) dO

tan?(0) = sec?(0) —1

Steps to Solve:

1. Identify format

2. Replace x and dx

3. Simply and/or use trig identity

4. Convert back to numerical
using triangle




Integration of Rational Functions by Partial

Fractions
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Approximate Integration
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Where Ax = 2=

Ly = f(xo)Ax + f(x)Ax + - f (xp_1)Ax = X150 f (%) Ax
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Ry = fOe)AX + f(r)Ax + - f (e)Ax = Y150 f () Ax




Approximate Integration

Trapezoidal Rule
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My = FGEDAX + F(0)Ax + - f(B)Ax = Bi FEIAx B Ty =22 (F(o)Ax + 2f (ey)Ax +  2f (noy) + () =

Axy

Where ¥ = % Yo (f (epmq) + £ () -




Approximate Integration: Simpson’s'Rule

 Has the lowest error, therefore the most accurate
* Closest of the methods to finding the actual integration or area under the curve



Questions?



