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

tan?(x) + 1 = sec?(z)

1 + cot?(z) = csc?(x)

sin?(z) = 1(1 — cos(2z))

cos?(z) = 1(1 + cos(2z))

Area of a trapezoid: %b(hl + hg)
Cross-sectional area of a disk: 7r?
Cross-sectional area of a washer: 7(R? — r?)

Volume by disk/washer: Integral of the cross-sectional area

b d
Volume by shells: 27 / z(“top” — “bottom”)dz or 27 / y(“right” — “left”)dy

b
Arc length: / V1+ (f(z))dz
/tan(m)dm = —In|cos(z)|+ C

/sec(:c)d:c = In|sec(z) + tan(z)| + C

/secs(:z)dx = é—(sec(x) tan(z) + In|sec(z) + tan(z)|) + C

/cot(a:)d:z: = —In|sin(z)| + C
/csc(w)dw = —In| csc(z) — cot(z)| + C

Integration by parts: uv — / vdu

k(b —a)?

Midpoint/Rectangle approximation error bound: Ejs < A
|f*(z)| £ k on [a, ]

k(b - a)?

Trapezoid approximation error bound: Ep < o2



Taylor polynomial (degree n) centered at a approximate error bound:

R (zo) < MM h (n+1) <
() < TS where | f (z)| £ M between z and a

Alternating series approximation error bound: |R,| < an41

o0
Integral test approximation error bound: R, < / f(z)dz
/7

Linear function: y — yo = m(z — zp) or y =mx + b

. L. dy
Parametric derivative: LS

“dr (i)

Il

Polar/Cartesian relationships: z? + y* = r%, x = rcosf, and y = rsin§

Tabless

1 = -
=l+x+2+--+xt+= D% forlxl <1 ]
1l—x k=0 ]
1 =
1+x=]—x+.:c2— + (-1)F X+ E( 1%, for|x| <1 ‘
2 e y i | b
=14 % + i Fo—=ih B . <o e
e x = 2 or |x a
. ERE (—1)F 2241 2 (1)t x2k1
1 = —_—— == ——t = — < 00
ETET TS (2k + 1)! 2@ ok 4
2 5 (-1t ® (1) g
=]l -4 ——— = <o -
cosx =1 TP 26! 2‘6 20 for | x| é
2 —)kH 65 1)+ gk :
ln(1+x)=x——+£—----+(—)— —2( ) , for-1<x=1
2 3 k E=1
2 3 K %k
—1n(1—x)=x+%+%+---+%+--- 2% for—1=x<1
x3 xs (_l)kx2k+l no( 1)1’ 2k+1
tan'x = x — — 4+ — — i ————— + e = : - =1
A 2% + 1 gozkﬂ’fmlxl

(1+x)p= i(i)x", for |x| <1 and (P) plp-Np~=2)-(p—k+ I)T(P) = ,

k 4l 0
Table7.3 N
The Integral
Contains... Corresponding Substitution Useful Identity
T
a* — x* x=a5in6,—%£655 a* — a’sin®@ = a*cos’d
T
a’ + x* x=atan9,—%<8<-§ @ + d*tan®0 = asec’ 6
0=60< % forx = a
x* - a* x = asech, a*sectd — o = a*tan’f

—24<B£7r forx = —a



Table 8.4 Special Series and Convergence Tests

Series or test

Geometric series

Divergence Test

Integral Test

p-series

Ratio Test

Root Test

Comparison Test

Limit Comparison

Test

Alternating
Series Test

Form of series

Sart

k=0

(-]
E“k
k=1

(-]
zak, where
k=1

a,,>0,b,,>0

-

> (-1} a;, where

i=1
" g > 0,0 < gy = g

Condition for
convergence

|r|<1

Does not apply

a
0=< lim =< o
k=0 by

(o]
and ) b, converges.
k=1

lim g, = 0
k=00

divergence

Condition for
Comments

If |[r} < 1, then
[~-]
Sart = 2

k=0 1—-r

|r|21

Cannot be used

lim g, # 0
k—so0 prove convergen

[--} 00 {vo]
>, a;, where / f(x)dx < o0 / S(x) dx does not The value of the
k=t _ 1 L integral is not th
a, = f(k)and f is exist. value of the serit
continuous, positive, and
decreasing
(=]
ZL p>1 p=1 Usefulfor
=K comparison tests
restenn ses ey 4a - - - N - em nm - sic temrs @ tasiias cmase. s - e e semess@ssetme o @ - emed cam
o0 a . .
zak, where a;, > 0 lim — < 1 im—— > | Inconclusive if
k=1 k—o0 g ' k—»00 a;, . Gy -
k—o g,
bt k k Inconclusive if
. . >
zak,whereakzo hr&\/a_,<l kl_x.rgo\/;,; 1 ) \Va—k=l
k—00
> a;, where a; > 0 0 < a, < byand 0 < b, = g and > a, is given;
k=1 o © =1 -
b, converges b, diverges
3 1z 2‘1 k you supply ’El

o
Za,, is given;
k=1

. G
lim — > O and
);—»oobk

o«
you supply >}
i=1

o
> b, diverges.
i=1

Remainder R,

kli’ngoak #0
satisfies R, < ¢



