
Differentiation Rules
Chain Rule
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Quotient Rule
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Curve sketching and analysis

y : f (:r) rriust be continuous at each
du

critical point: -l = 0 or undefined.- d.L
Iocal minimum :

# go"r (-,0,+) or (-,und.+)
,2

,rr 1l-4 > ()
tl t'

loc'a[ rnaximurn :

# go"r (+,0,-) or (+,und,-)

or$<0.
pt ol inflection : concavity changes.

# .o", (+,0,-),(-,0,+),
(+,rrnd,-), or (-.und,+)

AP CALCULUS
Stuff you MUST Know Cold

..PLUS A CONSTANT"

Theorem of the Mean Value
If the function /(r) is continuous on

[a, b] and the first derivative exist
on tire interval (o,b), then there ex-
ists a number r : c on (a, b) such that

.b -,l" f(r\rlr
(b-n)

This value /(c) is the "trverage value"
of the function on the interval [o.b].

Trapezoidal Rule
"b

I lQldr=-l/(,,,)
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-2J(r11 -"'
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Corollary to FTC
s 7b( r\+ I f(t)dt =aI J a(z)

/ (a(")) b'(r) - J (a(x)) a'(x)

Intermediate Value Theorem
If the function /(r) is continuous on

[a,b], then for any number c between

/(a) and /(b), there exists a number
d in the open interval (a. b) such that
I@): c.

Rolle's Theorem
If the function /(r) is continuous on

[a,6], the first derivative exist on the
interval (a,b), and f(") : /(b): then
lhere exists a nunrber r = c on (a, b)

such that

f' (c) : o.

Mean Value Theorem
If the function /(z) is continuous on

[a.b], and the first derivative exists
on the interval (o,b), then there ex-
ists a number r : c on (a, b) such that

,',"r-l(b)-f(a)
J \" I o-a

Solids of Revolution and friends

Disk \Iethod
7bv:r l lRe1l2,t.r

Ja
\!'asher N,Iethod

7b,v=" | (tna^l' -tr(r)l')d,Jo \, , ' ,' /
Shell Method(no longer on AP)
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V :2tr I rQlhe)dr

Jo
ArcLength

l.'
r_ L + lf '(r)12 tlr

Surface of revolution (*,, ,,,"*", ,,,, ^" )

S -2tr 1 + ff'(x)l2drl"o'o,

Distance, velocity and
acceleration

velocity = f; (Rosition).

acceleration : 4 (velocity).

velocity vector : dr tly

)dt'dt
speed: lul: +

lfirrai t1rrr,,

Disrance: / lt.rlt
Jirritirl tirrrr:

rt:
= I ,/ e, i, r \yt)) Jt

J t,,

average velocity =
final position - initial pr.rsition

total time

Basic Derivatives
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COS r

-sinz
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- csc2 u

sec z tan r
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The Fundamental Theorem of
Calculus

f (r)dx = F(b) - r(o)
where F/(r) = .f (r).
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NIore Derivatives
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