Chapter 6

Chapter 7

(1) If there is a VA (vertical asymptote) at x = b,

A. Trigonometry Review (Inverse functions and B. More Trigonometry Review (Equivalent]

their ranges)

.o . -
= - e[=xX,L
x=sin"' y & y=sinx, x [2,2]
x=cos'y & y=cosx, x €[0,n]
x=tan"'y o y=tanx, x E(_ZE ] %)

inverse functions)
- ,l( 1 )
sec” y=cos |—
Y

. 1l
cot”' y=tan ‘(—)
4 y

7

A.Form Vax+b :

A. Form _f sin"xdx or J' cos”"x dx
If n is odd, use the Pythagorean identity LTy SR o
sin’x+cos’x=1

If n is even, use the half-angle identities | polynomial, i.e. power on x is 1.

Important note: This is the root of a LINEAR

ie. lim f(x)=+c0 ,and f(x) is continuot

x=b
b
on [a,b), then jf )dx= hmjf

If this limit goes to infinity or DNE then the
integral diverges.

1—cos2x

. P
x=sec”'y & y=secx,x €[0,n], x¢% csc”! y=sin l(;) sin’x= B and B.Form +quadratic polynomial :
C. Equivalent Algebraic and Trigonometric|D. Calculus Review (Trigonometric Derivatives_) o, ) - (2) If there is a VA (vertical asymptote) at x = a,
Expressions D (sinx) o COSZ)C:% (a) For a'—x" let x=asinb , 0 E[Tn%] i.e. 11:21 f(x)=xo ,and f(x) iscontinuo
sin (cos™' (x))=v1—x"=cos(sin”'(x)) D, (cosx)=—sin x B.Form [ sin"x cos’xdx : oGz e j () o= 11m .[ e
sec(tanil(X))= 1+x° D, (tanx)=sec’x (b) For Yot let x=atand & E(%ﬂg)
o =z D, (secx)=sec xtan x Lf m or n is odd, use Pythagorean idcmity. » If this limit goes to infinity or DNE then the
tan (sec (x) )= . D ( ) _ + If both m and n are even, use half-angle identities. integral diverges.
onities oafin X(cscx) e J sin(mx) cos(nx)dx @Fe vx'—a" It z=asch, B€l0n], (#% Non-indeterminate Forms:
A. Hyperbolic Identities/Definitions Calig)f==GEess I : 5 o g
R o B. Derivatives of Hyperbolic Functions |¢- Form  or {sin(mx) sin (nx) dx Sﬂljxm note of useful integrals to have on your note |(there's no competition going on here)
= (mx) cos(nx)dx .
: 1. D, (sinh x)=cosh x or J cos
sinh x=—(e*—e =si 0
2 ( ) Dx ECOSh x; Smhzx [Use product identities. J‘ csexdr=Inlcscx—cotx|+C [ 0
e D, (tanh x)=sech”x Isecxdx=ln\secx+tanx|+C L 00
coshx=5(e +e™) D, (sech x)=—sech x tanh x sin(mx)cos(nx)=%(sin((m+n)x)Jrsin((mfn)x)) - - gy
—csch? z 1 de=li dx :
C. Inverse Hyperbolic Function Algebraic 2] (cmh x) csch”x siu(mx)sin(nx):—l(cos((m+n)x)—cos((m—n)x))( ! LI ® ulrz‘»{ s DOm0
Eauivalont S atemants D, (csch x)=—csch x coth x 2 = L P 0”"—0
quival . . _l @ [ f(x)de=lim [ f(x)dx 0”0
i it (o i 1) D. Derivatives ofIn;ferse Hyperbolic Functions || cos(mx)cos (nx)fi(cos((m+n)x)+cos((m—n)x)) J b , i
= ST 2 2 f ; —
cosh ' x=In(x+Vx’—1), x=1 D, (sinh™x)= Ze l 3) Lf(")d"i]ff’m{fu)dx*g‘j‘:.gf(")d" (3) If there is a VA (vertical asymptote) at x = ¢,
tanh’lx:l]n Lot , x €(=1,1) D,(cosh™ x)= 1 , x>1 Chapter 8 m? ¢ &(a,5) th;en »
% = m . S ote: If these limits, for (1) and (2) cases, evaluate tof : 5
IL I's Rul he a finite value, then the integral is said to converge| [ f (x)dx=1im [ f (x) dx-+1im [ f(x)dx
ek 1+\/1—x ) x €(0,1] Dx(mnhflx): S s G(—l,l) land the answer is that finite value. a moc g poc p
=n|—~-—"% |, i = . . - .
5 If lim f(x)=0 and lim g(x)=0 , then . : Taylor's Theorem:
3. New: Derivatives of Inverse Trigonometric D, (sech™'x)= , x €(0,1) xou xou e ltrnis () e @) ez, v it i
. : & x\/l —i7 ( ) ,( ) :xist or go to some sort of infinity, then the integral o . 5 . -
unctions . D ((1 x)_ax (ln a) 0 Iy Sflx =ifm [ s said to diverge. Assume f(x) isa function with derivatives of
G A x = 5 agilx) =u glilx all orders in some interval (a—R,a+R
D‘(Sm X) 1-x2° XE( ] ) x ) g (' ) & ( ) For case (3), if one of those integrals (on the right) | e Taylor Series for f (x)( is given b)y
L il J' ax de= a_ +C .a>0 . a#l L'Hopital's Rule diverges, then the entire integral diverges. That is, r (a )
Dx(cos x)=ﬁ . xG(—l,l) Ina > 3 - limf(x)=+w and limg(x)=+w he ?)convergesmaﬁmtevalueonlylfbothpleces f(x)=f(a)+f’(a)(x—a)+ A (x_a)z
D (mu—l )_ il xou - xou - ‘aylor's Formula with Remainder: a0 ( a) .
e D, (log,x)= @ 1) oL oy
. 1 xlna x'in“ g(x _XT: g'(x) Assume f(x) is a function with at least (n+1) d . )
D, (sec™' x ):VJZ— s bl>1 EE i o ARG T derivatives existing for each x in an open interval, O1 (a_ R,a+R) where R is the radius of
alf!l ! IJC h a t er 9 ® L, containing a. Then, for each x in that interval, I, convergence,
=X =1ap ; 0 Flx)=1 @)+ (@) e >+f—(")(x—a)2 .
a1 sequence {a,} converges if N T N (e = e 2/ iff
lim a,= finite number . Otherwise, {a,} 0’ *o’ ¢ P f“( )
P ¢ A= R,(x) . : .
Q :ky SWYV=V0 ekt IS, (All of.th G ing.” here the remmnder (or error) R,(x) isgiven 1{{2 R, (x):O sieithe coraimdonaosstoza.
dt In other words, the limit could be some sort of Raleecases are. compoting. (n+1) 5 .-
. . DO ah L o 77(c) , where the remainder is given by
If k>0 ,it's exponential growthfinfinity or the limit could not exist and the ' & by R,(x)= W{x—a}”* for some f(,,,q ) @)
: : i The infinite to; isali '
If k<0 ,it's exponential decayyfscauence would diverge.) S e Z_ll A c€[min(a,x), max(a,x)] . R,(x)= (n+1)! (x=a)™" for some

Put on your notecard:
1l

lim (1+h)=e
h—0

Assuming Z a,

that each of the a,
use these tests to dcwrminc convergence or
divergence of the series.

(1) nth term test for DIVERGENCE:
If lima,#0

is a positive series (meaning

terms are positive), you can

, then a, diverges.

Power Series to have on your note card:
(along with their convergence sets)

That is,

@ 2. (a,+b,)=2a,+2b, and
n=1 n=1 n=1

(b) i canzci a, (where c is a constant) IF
n=1 n=1

cE(a—R,a+R)

Remember that a Maclaurin series is just a Taylor
Series with a = 0, i.e. the center value is 0.

Taylor's Formula with Remainder:

Assume f(x) isa function with at least (n+1)
derivatives existing for each x in an open interval,
I, containing a. Then, for each x in that interval, I,

F(=)=r (@) £ (a) e L1
+LAa),

x—a)

x—a)"+R,(x)

where the remainder (or error) R, (x) is given

: 1 +1
and equivalently lim (1+— & = Sl 1) s
] y JHG,( ) both Z a, and Z b, are convergent positive |(2) ]ﬂ(1+x):z1 ( )n Vxe(-1,1)
Positive Series Tests: (2) Geometric Series: e b L =
Assuming a, is a positive series. For series of the form i ar" where kand a are : & (=)t
= = T s 3 = e
= constants, “ In other words, we can distribute the infinite @) ez ,; 2n—1 W=
(1) nd for DIVERGENCE: Z gpnfistterm o PIE I Otherwise summation ONLY when we already know the
series are each convergent. e
If }‘13: a,#0 , then i;‘ a, diverges. i ar" divergesif |rl=1 . |AD 1 (Allernaung Series 1est): @ € :g ! VxeR
« And first term — the term in the series when you If we have an alternating series, i (—1 "a, , Eq“%eumhunnl&nmhamnmm
i fes: 1 he fi lue of £ A ==
o i e m; e4 AM ga T’e (_)[, A T2 'where a,>0 foralln andif {a,} e
For series of the form ar" where k and q are Positive Series Tests: ) & S
= P i . it ) decreasing and lim a,=0 , then i (- (O] Z 2n+ o R
e ssuming 2 a, is a positive series. - ,,t%, - =1
=, converges (at least conditionally).
> arHSUI it Otherwise o . © cosx= VxeR
=k = (4) LCT (Limit Comparison Test):
" di i .4 o o g = n+
g ar” divergesif |r>1 If a,20,b5,20 and lim —"=L and if Another Note: If you have an alternating series  |(7) sinhx=)" ﬁ VxeR
. and you do the AST first and find conditional el
(3) p-series: 0<L<oo, then Z a, and Z b, converge convergence, you STILL have to test for absolute i o
(8) coshx= VxeR
L,, [Z:nverges’flf p? 1 or diverge together. 222‘;1&:5&::::6 before you can make your final — Z(n)!
e verges, if p< 1Macon:
L 8 = IfL=0AND Z b, converges, then Z a,
(7) Integral Test: If f(x i a,x" converges on the interval I

If f is a (a) continuous, (b) positive, and (c) non-

increasing functionon [k,) ,then a

n=

n

converges iff ff(x)dx where a,=f(n) .
k

(5) RT (Ratio Test):
if p<1, the series converges

if p>1, the series diverges
if p=1, there's no conclusion
(If there is no conclusion, it means you have to try
a different test until you get a conclusion.)

i A1

now Q4

=p

n

(6) OCT (Ordinary Comparison Test):
If 0<a,<b, for n=N (for some finite N
value), then:

b, converges = 2'1,. converges
n=1

i a, diverges = i b, diverges
n=1

Note: This is the order of tests I prefer. The other
tests are given on a previous page, from the last
section of notes.

converges.
Otherwise, there is no conclusion.

(Note:
n=1

given, Z b, is a series we CHOOSE to
n=1

compare our given series to. With this test, you
Py

always have to choose Z b, on your own.

n=1

Typically, we choose p-series since we know

everything about them.)

(8) Argument by Partial Sums:
If S—ﬁa and lim §,=S<w ,then
P

z a, converges to S. Otherwise, if hm S8

elther DNE or goes to some sort of mﬁmty, then

Z a, diverges.
n=1

Note: This is the order of tests I prefer. The other

tests will be filled in later.

3
> a, refers to the series that we are

r=axbcos® or r=a=*bsind

then f( Z na,x"”" and h h L\
n+l

_r f(2) n—O n+1 also converge on the w (1\—/
1ntenorof1. a>b a=b a<b
Rose: Spiral:

r=acos(nB) or r=asin(n0) r=ab

if n is odd, then there are n leaves (or

petals)

if n is even, then there are 2n
leaves (or petals

Tangent Line Slope:

Given r=f(8) curve, slope is
_dyld®__f(6)cosB+f"(6)sin®
dx/d® —f(8)sin6+ f'(8)cosO

(n+1)
by Rn(x)=j(rn_*_—l()c!)(x—a)"+l for some
c€[min(a,x), max(a,x)]
Cartestan/Rectangular to
Chapter 10 Polar Coordinates:
Formulas P=xi+y’
Polar to y
Cartesian/Rectangular tan0=="
Coordinates:
x=rcosf
y=rsin0
Lemniscate:

rz:tacos(Z 0)

Area "between" two polar curves:

or r’=%asin(20)

B
1) A:%f radius’d 6

where  radius’=(f(6))*
if it's just one region with only one curve
boundary

or possibly

1 B

2) A=
@ 4=
where outer radius’=(1'(8))
inner radius’=(g(0))*

f (outer radius”—inner radius’) d 6
a

> and




