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Tntegral of Log
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Taylor Serics

If the function / is “smooth” at =
@, then it can he approximated by the
™ degree polynomial

)~ fla) + f'(a)(x —a)

Lagrange Error Bound

I Pa(r) is the nm degree Tay-
lor polynomial of f(x) about ¢ and

\/‘““/m‘ < M for all ¢ between

and ¢, then

M "
o=t

(2 — Po(a)] < —__
| f(x) = Pal \\7“““.

Alternating Series Error Bound

IF Sy = SN (—1)™ay, is the N par-
tial sum of a convergent alternating

series, then

Sac = Sn| = lania]

Ratio Test

The series Y ag converges if
- Jakr
lim |2y
e

If limit equals 1, you know nothing.

Maclaurin Series

A Taylor Series about o = 0 is called

Maclaurin.

cos(z)

sin(r)

Euler’s Method
f(e,y) and that

If given that
the solution passes through (zo, yo)

(o) = yo
ylen) = ylana) + f(Tn1,0n-1) - Az
In other words:
Tnew = Fola + Az
Ynew — Yold | sAx

Polar Curv

For a polar curve

Area inside a “l

02 |
/ ~(0))2d0,
Jor 2

we the “first” two

is

where #1 and 02 a
times that r = 0.
The slope of 7(f) at @

r(0)sin 6]

7(0) cos 0]

(wa1a 1a)

I'Hopital’s Rule

fla)y 0 0
If -
gla) 0 ~
" flx) . J
then lim 22— Tim
et g(@)  ame g'(z)
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Curve sketching and analysis

y = f(x) must be continuous at each:

critical point 0 or undefined.

local minimun:

or T4 >0,
local maximum :

B goes (+.0,-) or (+und.-)
2
or £¥ < 0.
pt of inflection : concavity changes.
L4 goes (+.0.-).-0,1)

(+und-), or (-und,+)

Differentiation Rules
ain Rule

Basic Derivatives
n-1
na

—sinx

sec tan z

—csexcotx

“PLUS A CONSTANT” )

Theorem of the Mean Value

If the function f(x) is continuous on
[a.b] and the first derivative exist
on the interval (a,b), then there ex-

ists a number x — ¢ on (a,b) such that

This value f(c) is the e value”

of the function on the interval [a. b].

ve

Trapezoidal Rule

b

b2/ (xy) oo

F2f(xn_1) + flzn)]

The Fundamental Theorem of

Calculus
v

/ f(z)dz = F(b) — F(a)
“ where F'(x) — f(x).

f (b)) b () — [ (alx))d (x)

Intermediate Value Theorem

If the function f(x) is continous on
[a,B], then for any number ¢ hetween
f(a) and [(b), there exists a number
in the open interval (a.b) such that

Rolle’s Theorem

If the function f(x) is continuous on
[a,b], the first derivative exist on the
interval (a,b), and f(a) = f(b); the
there exists a number & — ¢ on (a,b)
such that

Mean Value Theorem

If the function f(x) is continuous on
[a,b], and the first derivative exists
on the interval (a,h), then there ex-

ists a number © — con (a. b) such that
. f(b) - fla)

b—a

Solids of Revolution and friends

Disk Method

v T/ﬂ 7\1-”‘\2),~

Shell Method(no longer on AP)

b

Surface of revolution (xe tonger on AP )

_/:r-m\u ()2

Distance, velocity and
acceleration

velocity = & (position).

acceleration — & (velocity).

velocity vector < >
dt - dt

speed — o] - VTIPTGR.
ot time

Distance / Joldt
ot vine

ts
VT ()t

Jro

average velocity
final position — initial position

total time
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i.e. Average Value
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Simpson’s Rule:








