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Elementary Integration Formulas

/kdX:kx+C

/x"dx::,_l:ll—l—c (n#-1) /
/exdx:ex—i—C /
/sin(x)dx:fcos(x)JrC /cos )dx =sin(x) + C
et
/

/sec2(x) dx =tan(x)+ C csc? = —cot(x) + C

/sec(x) tan(x) dx = sec(x) + C csc(x) cot(x) dx = —esc(x) + C

/sec(x) dx = In|sec(x) + tan(x)| + C /csc(x) dx = —In|csc(x) + cot(x)| + C

/ﬁd *éarctan( )+C /\/;fxdx—arcsm( )+C
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Simplify the integrand if possible
U-substitution

Integration by Parts: /UdV =UV — / vV du
Trigonometric Substitution ~~ Trigonometric Integrals

Integration by Partial Fractions

Improper Integrals ~- Application: Integral test for infinite series
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Infinite Sequences

(i) Basic Limit Rules for Sequences: (+, —, x, =+, power rule)
(ii) The Sandwich Theorem for Sequences

(iii) The Continuous Function Theorem for Sequences (L'Hopital’s Rule)

(0 if |r] <1

(iv) r" =% {1 ifr=1

(diverges if [r|>1orr=-1
(v) Commonly Occurring Limits

(vi) The Monotonic Sequence Theorem
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Infinite Series

[ee) n
Zak: lim S, whereS,,::Zak:al+az+---+an
k=1

n—o00
k=1

Geometric Series

St {— i r| < 1
n=1

divergent if |r| > 1

=1 = /1 1
Tel ing Series: e.g. —_ = - =
clescoping Series: e > . Z(n n—|—1>
n=1 n=1
[o.¢]
If the series > a, converges, then lim a, = 0.
n=1 n—oo

| \

The nth Term Test for Divergence

(0.0)
If lim a, =L #0 or fails to exist, then the series ) a, diverges.
n— o0 n=1

v
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Convergence Tests for Series
Q Integral test & Remainder Theorem for the Integral Test

ap = f(n) «~ f(x) positive, continuous, decreasing: Z ap e / f(x) dx
n=N N

p-Series Test

o0

1
Z — converges if p> 1 and diverges if p < 1.
n

n=1

@ Direct/Limit Comparison test (a, > 0, b, > 0)
(i) If lim 2" = ¢ >0, then 3" a, and 3" b, both converge/diverge.

n—oo b,

(ii) If lim 2 — 0 and > b, converges, then > a, converges.

n— o0 n

n—oo

(iii) If lim 21 _ 50 and > b, diverges, then Y a, diverges.

ant+1
dp

© Ratio/Root test ( lim =L, lim /lag] =L: L <1 e abs. con.)
n—o0o n— oo

@ Alternating Series test: b, > 0, Z(—l)”“bn converges if b, \,0.

n=1
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Power Series >~ ¢, (x — a)"

How to test a Power Series for Convergence:

@ Use Ratio/Root Test to find the interval where the series converges
absolutely ~ ~» an open interval: [x —a| < Rora— R<x<a-+R

@ R < c0: test for convergence/divergence at each endpoint [x —a| = R
(Comparison Test, Integral Test, Alternating Series Test, etc)

| A\

Operations on Power Series:

@ +, —, - (on the intersection of their intervals of convergence)
@ > anx" conv. abs. [x| <R~ > an(f(x))" conv. abs. |f(x)| < R
@ Term-by-Term Differentiation

@ Term-by-Term Integration

v
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= F(0)(a)
Taylor Series Generated by f(x) at x = a: Z 7|(x —a)"
n!
n=0
ea=0 ~» Maclaurin (Taylor) Series of f
@ Taylor polynomial of order n generated by f at x = a
@ Applications of Taylor Series

1 0

1. —— l4z+22+234--- >z lz] <1
l—=z n=0
2AL l—zta?—a®4... i(fl)”z” lz| <1
1+z n=0
2 a3 o gn
3.¢® ot grtgrt-- ,%H lz| < o0
. @ b T N G DA o
4. sin(z) 17§+57ﬁ+~- E(2n+1)lz || < o0
2 A4S © (1),
5. cos(x) 17§+zfa+“- 7;)(2”>'I |z < o0
2 3 4 o (_1)n1
6. In(1+ z) zf%+%fz+ 7;::1( 2 z" —-l<z<1
3 25 a7 © (=1
7. tan™! - 4 ntl <1
an~(z) =z 3 + R - + 71;]2n+11 |z] <
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Parameterized Plane Curves & Polar Coordinates

o Cartesian Equations vs. Parametric Equations & Converting

@ Calculus with Parametric Curves
@ Parametric Formula for First/Second Derivatives

b dx 2 (dy\?
© Arc Length of Smooth Curves: L :/ — | + (d};> dt

v 2
© Revolution about the x-axis: S = / 27ry\/ d +<d}t/> dt

dx dy\?
© Revolution about the y-axis: S = / 27rx\/ + (y) dt

Q

dt dt
@ Polar Coordinates (r,0) «~ x=rcos(f), y=rsin(f)

1, f1
@ Area in Polar Coordinates: A:/ ~r’do, A:/ 5

@ Arc Lengths in Polar Coordinates: L —/ r2+ ( ) do
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