Cheat Sheet — Final Exam
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di(COtl X):— 1 - 29 tanﬁ—a—dj COte—W

X + X
i(sec—l X) = 1 Half-Angle Formulas

dx xvx2 -1 30. sin® x =1 (1—cos 2x)
di(csc‘l X)=— 12 31. cos® x =+ (1+c0s2X)
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Integrals
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J-x\/xi :lsec (Z}C

J'Inxdx=xln X—X+C

J'tan xdx=1In|secx|+C

. Isecxdx:ln|secx+tanx|+C

Icotxdx:—lnlcscx|+c

22. J'sec2 xdx =tan x+C

23. J'cscz xdx =—cotx+C

Trig Identities

24. sin® x+cos’ x =1

25. 1+tan? x =sec’® x




7.1 Integration by Parts
I udv = uv—f vdu

7.3 Trig Substitution

Ja?—x? X =asiné 1-sin®> @ =cos* 6
a’+x° Xx=atan® 1+tan’@=sec’d
x> —a’ x=asecd  sec’d-1l=tan’d

L'Hospital’s Rule:

Ifﬂ% f()—>— then
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Parametric Equations
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Area between curve and x-axis:

["yax=[" g f ot

Arc Length: L = J':\/(%t)z +(%)2dt

Polar Equations
X =rcosé r’=x*+y°
y=rsing tang =2
dy _ ggsin@+rcosd

dx d-cos@—rsind

s
Area inside the curve: _[ %I’zd@
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Area between curves: I %(I‘lz -1} ) do

Arc Length: L = I \/ 3— +r’de

Function

Arc Length: L = _[:, 1+ (%)2 dx

11.3 Error bounds for Integral Test
If fis continuous, positive and decreasing,
then the error is bounded by:

jn‘”l f(x)dx<R < jn” f (x)dx and
S, *LH f(x)dx<S<S, *L f (x)dx

11.5 Error bounds for Alternating Series Test

If Z:(—l)”bn is an alternating series, then

n=1
IR, Kb, and S, <S<S ,orS, 6 <S<S,
Absolute Convergence
2.3
n=1
Convergent Divergent
Dl
n=1
Absolutely Conditionally




11.10 Taylor and MaclLaurin Series

If f(x) hasa power series centered at x = a,

then

(0=-Yon-ar =@

n!

11.9 Writing Functions as a Power Series
a - n

—= ar

1-r nz:O

Exponent Rules

3
c c"

am an — am+n

Known Power Series
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tan X=
nZ; 2n+1
( 1)n n+1
In(1+ X
( )= nZ; n+1
< 0 Xn
e’ = —
= n!
n 2n+1
sinx= ( D
e (2n+1)'

n2n




Test Series Convergence or Diverges Comments
Divergence test Ya, Diverges if lim a,, # 0 Inconclusive if lim a,, =0
n—oo n—oo
Geometric series i e Converges to £ onlyif |r| <1 Useful for comparison tests if
Z ar™ or Z ar™? : D the n" term a, of a series is
Diverges if [r| =1 n
n=0 n=1 similar to ax".
p-series = Convergesif p > 1 Useful for comparison tests if
i Divergesif p<1 the n" term a, of a series is
e n? similar to %.
Integral d Converges if The function f obtained from
Z an (c20) fcoo f(x) dx converges ap = f(n) must be
n=c . . o .
@ = fn) foratin | Divergesif |7 fG) dediverges | X0 BT
integrable forx = c.
Comparison Ya, and Y.b, If :b,, converges and 0 < a,, < b,,, | The comparison series Y.b,, is
then Ya, converges often a geometric series or a
p-series.
If ¥'b,, divergesand 0 < b, < a,,
then ).a, diverges
Limit Ya, and Y.b, ¥'b,, converges — Y.a, converges The comparison series Y.b,, is
comparison With a,,, b, > 0foralln | b, diverges — Y.a, diverges often a geometric series or a
And im & =1>0 p-series. To find b,, consider
n—>co by only the terms of a,, that
have the greatest effect on
the magnitude.
Ratio Ya, with lim lan+1l _ ;| Converges (absolutely) if L< 1 Inconclusive if L = 1.
n-oo [an| Diverges if L > 1 or if L is infinite Useful if a,, involves factorials
or n' powers.
Root Converges (absolutely) if L< 1 Test is Inconclusive if L= 1.

Ya, with lim Y/|a,| = L
n—-oo

Diverges if L> 1 or if L is infinite

Useful if a,, involves n
powers.

Absolute Value Ya, Y'|a,| converges — Y.a,, converges | Useful for series containing
Yla,| both positive and negative
terms.
Alternating i Converges if 0 > b, .1 < a,, foralln | Applicable only to series with
series Z(—l)n_lbn (b, >0) alternating terms.
n=1

and lim b, =0
n—oo
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