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Application of Derivatives -

13

the derivative as a rate, a clope and a forning point, three questions from one tool
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poi nt

change with time
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how fast y changes as x changes, at a specific

when two quantities x and y both

Derivative as a rate of change
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a related-rates question is this chain rule, wriften
for two quantities depending on time
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Increasing vs decreasing, tested with f

prime
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Increasing on an
interval
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o f(x)20 through the
whole interval

¢ strictly increasing

needs f(x) > 0

\ 7

~

\

Decreasing on an
interval
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f(x) < 0 through the
whole interval

« strictly decreasing
needs f(x) < 0
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both curvee rice or fall acrocs their whole width, no

turning point between: that unbroken sign is the whole
tect

\.

~

Find where a function is increasing and
decreasing

*
Q. For F(x) = x*-3x, find the infervale where £ is

increaging and where it'c decreasing.

(D f(x) = 3x2-3 = 3(x=1)(x+1)

@ f(x)=0 at x=-1and x=1: these split the number Line
into three intervals

(3) for x<-1, pick x=-2: f(-2)=3(4)-3=9>0, increasing
there

@ for -1<x<1, pick x=0: £(0)=3(0)-3=-3<0, decreusing
there

() for x>, pick x=2: £'(2)=3(4)-3=90, increasing
there

x=-1 max

x=lmin

X

the shape of F(x)=x’-3x: ricing, a local max af x=-1,
Fam‘ng, a loecal min af x= 1, Fising again

AhfWEP’

increasing on (-infinity,-1) and
Qinfinity); decreasing on (-1,1)
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Tangent and normal *

d
m = 2k g0
y-4yo = m(x-x,)

!
Y=Y = ~ (x-xo)

slope of the tangent at (x0,y0)

tangent Line through that poi nt

normal Line, perpendicular to
the tangent, needs m not zero

the normal cits at right angles to the tangent, co
its slope ic the tangent’s negative reciprocal
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