CALCULUS

DERIVATIVES AND LIMITS

DERIVATIVE DEFINITION
d i e SR — f(x)
—(f(0) = f'@ = lim—————=

BASIC PROPERTIES

(cf ) = c(f'(x)
(FO+g®) = () £g'(x)

d =0
a((—‘) =
MEAN VALUE THEOREM

If f is differentiable on the interval (a, b) and
continuous at the end points there exists a

cin (a, b) such that
f b) —f(a

PRODUCT RULE
(Fg() = f(x)g(x) + F()g(x)

QUOTIENT RULE

i(f(x)) _ '®g®) - f()g' )
x \g(x) [g(x)]?

POWER RULE

= (x™) = nx"1

CHAIN RULE

d
—(f(9®)) = 1(9)g'®

COMMON DERIVATIVES
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dx
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LIMIT EVALUATION METHOD — FACTOR AND CANCEL

x?—x—12 (x+3)(x—4) (x—4) 7
o8 X2 £ 3x | xos x(x+3)  x-3 x 3
L'HOPITAL’S RULE
f(x) 0  too fx) . f'(x)
Il ch—>a gx) 0 e +oo0 then alcl—r>rclzg(x) 9lcl—>ag (x)

The

STEMCENTER

at Canada College

CHAIN RULE AND OTHER EXAMPLES
d 1
2 TN = nlf (1" ()

j—x (/@) = f(x)e/®

f')

£ anipeon =22
nlr b =70y

d . L

—(sinlf () = f/G)cos[f ()]
d

—(cos[f D) = —f'(Osinlf )
d

—(tan[f(OD) = £ @sec? ()]

d
2 Seclf D) = f'()seclf (x)]tanf (x)]

d G
Ix (tan™' [f ()] = T+ FO”

d !

—(F@9®) = f)s (%’;)@ +In(f () g’(x))

PROPERTIES OF LIMITS

These properties require that the limit of f(x) and g(x) exist

lim[cf (0] = ¢lim f(x)
chiggl[f(x) Tg(x)] = lim £(x) % lim g (x)
lim[fC)g()] = lim £(x) lim g (x)

i [ _lim £(x)
xa g(x)] lim g(x)

if limg(x) #0
x—a

lim[f (1" = [tim £ (o]

LIMIT EVALUATIONS AT +-o0

lim e* = cwand lim e* =

X—00 X—>—00

lim In(x) = oo and llm In(x) = —o0

X—00

c
Ifr > 0thenlim—=20

x—00 xT

c
Ifr > 0&x"isreal for x < 0 then lim FZ 0
X—>—00

lim x" = oo for even r

x—+oo
limx™" = o & lim x" = —co foroddr
X—00 X—>—00




