Cheat Sheet — Exam 3
Derivatives 20. Icsc xdx =In|cscx—cotx|+C
d
— (tan x) = sec? x secxtanx In|secx+tanx|
dx + 5

+C

21. J.sec3 xdx =

10.
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13.

14.

15.

16.

17.

18.

19.

i(cot X) = —csc? X
dx

d

—(sec x) =sec x tan x
dx

d (csc x) =—csc xcot x
dx

25. sin2X = 2sin X COoS X
d . .., 1
&(S'” X) = - 26. €OS2X = C0S% X —sin? X
q . 1 27. sin Acos B = Z[sin(A+ B) +sin(A—-B)]
&(COS X) = 2 28. c0s Acos B = 1[cos(A+ B) +cos(A- B)]
d (tan %) 29. sin Asin B = Z[cos(A— B) +cos(A+ B)]
—(tan™" x) =
dx X
d ) 1 Right Angle Trigonometry
—(cot ™ x) =~ 2 0pp _ hyp
dx 30. sind = csco =g
i(se(;’1 x):# 31. c050=% secezha—‘(’,ﬁ.’
2
dx X/ x2 -1 o e
32. tand =—; coto =~
i(csc‘1 X)=— ! J "
dx xvx% -1

i(sinh X) = cosh X
dx

i(cos.h X) =sinh x
dx

Integrals
j S - S dx:itanl(5j+c
a +X a a

Ixm 1sec (:j-i—c

jln Xxdx=xInx-x+C

dx sin”™ (XJ+C

jtanxdx:ln|secx|+C
jsecxdx:ln|secx+tanx|+C

jcotxdx:—ln|cscx|+C

22.
23.
24,

33.
34.

Trig Identities

sin?x+cos’ x=1
1+ tan® x =sec’ x
1+ cot? X = csc? x

Half-Angle Formulas
sin®x =1 (1-cos2x)

cos® X =1 (1+cos 2x)

0 /6 /4 /3

/2

sinx | 0 % \EA f%

cosx | 1 \/54 \/EA

@1 R

tanx | O }/\/5 1

Undef.




7.1 Integration by Parts
I udv = uv—f vdu

7.3 Trig Substitution

Ja?—x? x=asind 1-sin’@#=cos’0
a2+ x? Xx=atan® 1+tan’@=sec’ @
Jx? —a? x=asecd  sec’fd-1=tan’*é6

L'Hospital’s Rule:
If —f (x) —)9 or —f (x) ©

— —, then
g(x) 0 g(x) oo
lim 1) _ i ()
e g(x) o= gi(x)

Parametric Equations

o Y
ﬂ B % dZy _ dt d%t
dx 9 dx? dx/

Area between curve and x-axis:

["yax=[" g f )at

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

Polar Equations

r’=x’+y?

tang =2

X=rcosd
y=rsind
dy gsinf+rcosd
dx d-cos@—rsind

B
Area inside the curve: j %rzdé’

a

2

B
Area between curves: I %(I‘lz -, )d&

Arc Length: L = J'ﬂ\/(g—;)z +r’de

Function

Arc Length: L :'[: 1+(3—‘X’)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, +jn+1 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, I€b,,, and S, <S<S . orS <SS,
Absolute Convergence
2.3
n=1
Convergent Divergent
Dl
n=1
Absolutely Conditionally




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 | ot , | Convergesto % onlyif |r| <1 Useful for comparison tests if
Z ar™ or Z ar™ Diverges if [r| > 1 the n' term a, of a series is
n=0 n=1 similar to ar".
p-series = Convergesif p > 1 Useful for comparison tests if
i Divergesif p<1 the n' term a, of a series is
nb - 1
e 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 .
o Z 0 orattn | Overes 17 o) verges | NSO bt
integrable for x = c.
Comparison Ya, and Y.b, If :b,, converges and 0 < a,, < by, | 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 nt
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, < b, 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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