Chapter 2

Siope of the secant line: Mmsec = %

Slope of the tangent line at x=a: Mian =L‘£‘8 w
Distance = rate x time so average velocity: Vag = isﬁrmrf'Tce
Instantaneous velocity att=a: v(a)= umﬁilz_—f-@-

If f(x) is differentiable at x=a then f(x) is continuous at x=a.

[~%

=.¢= 1 where c is a constant

Lx=1

The General Power Rule: For any real number r
ix(_rxrl
& X'=

&

If f(x) and g(x) are differentiable at x and ¢ is any constant then
L [i00+8001 = 100 + g'(0
S0 - 8001 = 700 - /(0
L [ef0] = ¢ ()

Acceleration is the derivative of velocity.

The Product Rule: Suppose that f and g are differentiable at x. Then
d
o LF00 ()] = /(%) g(x) + f(x) g'(x)
The Quotient Rule: Suppose that f and g are differentiaable at x. Then

f (x)g(x)-fx)g' (%)
L 1/g00)] = T]zg

sin 1-cosx

mpsinx=0 lmcosx=1 |m =1 jp—x =0

Derivatives of trigonometric functions:
d . d . d
I SiNX=cC0sx g COSX = -sin X I tan x = sec? x

% sec x = (sec x )(tan x) '&ix ¢csc x = -(csc x) (cot x) -fx- cot x = -(csc? x)

: d
For any constanta >0 J-a*=aIna

d d 1
%e" =e e =-e* Forx> rinx=x

The Chain Rule: Ifgis differentiablg at x and f is differentiable at g(x)
d '
3 LI 0] = T'(g(x)) 8'(X) or 57 8(Y) =8g'(y) y'(X)

Rolle’s Theorem: Suppose that f(x) is continuous on the interval [a,b], differentiable on the
interval (a,b) and f(a) = f(b). Then there is a number c in (a,b) such that f'(¢c) = 0.



For any integer n > O, if f(x) is continuous on the interval [a,b] and differentiabie on the interval
(a,b) and f(x) = 0 has n solutions in [a,b], then f'(x) = 0 has at least (n-1) solutions in (a,b).

The Mean Value Theorem: Suppose that f is continuous on the interval [a,b] and differentiaable

on the interval (a,b). Then there exists a number c in (a,b) such that
, fib)-fla)
fi(e) = b-a

Suppose that f'(x) = 0 for all x in some open interval I. Then f(x) is constant on I.



