
SlIJDlmlry of Converg_ Tests 

NAME STATEMBNT COMMENTS 

If lim uk =O. then '\' uk mayorDivergeru:eTest If lim Uk;o!o 0, then L Ilk diverges. 1-++00 ~ 
k-++'(10.5.1)· may not converge. 

Integral Test 
.(10.5.4) 

Ut L Uk be a series with positiv.e terms, and let /~) be the 
function that results w~ k is replaced by x in the general 

This lest only applies to series that 
term of the series. If/is decreasing and continuous for 

have positive tenus. x 2: a, then 

Try this lest when/ex) is easy tol+04 

and /(X)dxt u. integrate.
.tal a . 

both converge or both diverge. 

Let L:Ia.and L~_I bk be series With nonnegative Thill test only applies to series with 
terms ~h that nonnegative terms.

Comparison Test 
al:!> bl. az:!> bz.···. at:!>b", •••(10.6.1) . 

Try this lest as a last resort; other 
If L bk converges, then L ak converges. and ifL ak 

lests are often easier to apply.
diverges. then L bk diverges. 


Ut L al; and L hI; be series with positive terms such that 
 This is easier to apply than the 
comparison lest, but still requiresal;Limit Comparison Test 

p= lim  some skill in choosing the series(10.6.4) k ......... bk L 11k for comparison. 
If0 < p < +"". then both series converge or both diverge: 

Ratio Test 
(iO.6.5) 

RootTest 
(10.6.6) 

Alternating Series Test 
(10.7.1) 

Ratto Test for 
Absolute Convergence 
(10;7.5) . 

Ut L III; be a series with positive.terms and suppose that 

p= lim u.+1 
Try this lest when Uk involves 
factorials or kth powers. 

k-++_ Uk 

(a) Series converges if p < 1. 
(b) Series diverges ifp > 1 or p =+.... 
(c) The lest is inconclusive ifp =1. 

Ut L Ut be a series with positive terms. such that 

p .. lim $i;.......... Try this lest when Uj; involveskth 

(a) The series converges if Ii :.: 1. po:.vers. 

(b) The series divergc:;s if p > 1 or p =+.... 
(c) The test is inconclusive if p '" 1. 

If ak > 0 for k '" 1,2. 3•...• tben the series 

Gl-<l2+ a3-1l.4+ ... 

-al+aZ-a,+a4- ... 
 This lest applies only to alternating 

series.converge if the following conditiollS hold: 
(a) al 2: <l2 2: "3 2: ... 

(b) k~ak=O 

Let L Ut be a series ~th nonzero terms such that 

p= lim IU!+II .The series need not have positive 
k .... +.. tUkl ·tenns and·need not be alternating 

~o 'use this test.(a) ,The series converges a~ntely ifp < 1. 
Cb) ThoSerles diVerges ifp > lorP=+,.". : 

.• 11':" 
'e)·~ testis inconclusive iip;'; 1. .. 

~1i!10.9.1 

IN1'l!RvAt. OF 
I4AC1..AURlN SElUl!S CONVmtGENCE 

1 00 
-1 <x< 1I-x '" L~= I+x+x2+~+ .. · 

1;-0 

1 00 6I+xZ := L (_l)k?= I_x2+x4 _x + ... -I < x < 1 
k .. O 

x2 __ <x<+...eX = f: ~kr ::; 1 + x + 2, + + X4 + ... 
k-O ' 4! 

sin x = ~ (-l)' ?+I z3 'x' x7 
-00 <x< +00L....- (2k+1)! =x"'-3t +-5 --+ ... 

.tao . " ! 71, 

cosx-~( l-.k? x2 x4 :x!' ' __ <x<+oo- L....- -'(2k)1 =1-- +-4 __,+,..121.tao ' . '. I 61 • 

In (1 +x) =~ (_l)k+l:t = ¥_£ + z3 x4 -1 <x S 1 f.:t k ~ 2 '3-'4+'" 

tan-Ix: E(_l)l;~1 =x-~ +x' x
7 

-I!> x S I
kaO 2k+l .3 '5-,+'" 

sinhx: ~ ?+I z3 x' -oo<x<+...~(2J;:rI)1 .. x+ 3! + 5! + + ..\ 

6cosh x .. f: ? - 1 xl· x4 x . -,.,<x<+oo1;..0 (2k)! - + 21 '+41 + 61 + ... 

(1 +xY" =1 + f: 111(111-1) ••: ,<m":'k+ 1) xk -I<x<l" 
(m;o!o 0, 1.2. ... ) .tal 

.Th., behlMar at tho eadpoinb dopoDdo "" III: For·", > o!he ...... COII\'IIOpt obscIolIIIy .. both 
0IIdp0inIs; for III S; -I tho IIOries diwqes at boIb 0IIdp0iDtt; aDd for -1 < "' < o'!be sen.. 
COJl9OIlIOS COIldiIitmaIIy at:t .. 1II1II divorp$ at:t.-1. 

.. 




TRIGONOMETRY REVIEW 
y 

PYlliAGOREAI'I IDENTITIES 

shle:+oore = 1 

SIGN IDENTmES 

COMPLEMENT IDENTI11ES 

sin(i-e)=oose ~IIG~e)=liine tan(i-e)=oote 

csc(i -e) =:sece sec(i -6) =csce cQtG -e) =tane 

ADOlTION FORMULAS . 

sin(lr - e) = sine COS(lr.- e) = -COIle tan(lr - e) = - tane 
CIIC(lr - e) = CllC(I sec(lr - e) = - sece cot(lr-9) =-cote 
sin(lr+e) = -sine cos(lr+9) = -cose tan(lr + e) = tan e 
csc(lr+e) =-csce 

. cos(a+II)=cosaoosll-smcuinli 'tan(a-p)= tana.:"'~p. sin(a + fJ) =sma006fJ +COSa sin p tin(a +p) = tima +t.afifJ 
cos(a - fJ) =cosaoosp +sinasintf . 1 + tana tanpsin(a - P) = sinaoosp - oosasmtJ 1-:- tana tanII 

DOUBLE-ANGI,.E FORMUlAS HALF-ANGLE FORMULAS 

ain2« = 2. sina cosa cos2a: = 2cosla-l . z" l-oosa . '2 a 1+cos a 
.0(1)-=--sm. 2' = 2.

cos2a =cosza :sin2 a. cos2a = 1 - 25m2 a 2. 2 

BXl'RESSION IN 
TIlE INTBGBA.ND SUBSTITU110N lUlSTlUCl10N ON (J 

..Ja1_JC1 x=asin6 . -'ld25.(J5.nl2 

..Ja2+~ .JC = atan6 -7r'12 < (J < 1f"/2 

{O5. (J < 1f"/2 (ib ~ a)'
..J~-a2 JC=asec6 1f"/2 < (J 5. 1f" (ib!>-a) 

sin(-6) ",; - sine oos(-6) =cose 

csc(-e) = -csc(l ~(-e)=sece 

SUPPLEMENT IDENT1TlES 

~(-(l) =-tane 

cot(-6) =-cote 

I 
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