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l mpl icit Differentiation

Example

Find lfi t 4x - ,t y, - 2y.

#(tn- Fy): *orl,
i['tr;- #Fvl :#rC0

+ -B' #tr+J.-#.r^'I -l #
q,

4+ 3ty" = a#+at'J # :

q+ :p f = #Q+zf v)

dv at+3)&y.m-ffi (



I mpl icit Differentiation

Example
Find the equation of the tangent line to the curve
x2y2 -3xy - 5x + y + 1at the point (0,-J).

,stoP,. F,,n,t # 
+

0 - 
\\A'',\ 

^*^ r

#g\^-:r0 : *(sr*J."D

* *ta\+V'.a^-sL" *O+l] -!i fl
t"J3 &+'A(y'--3 "#-33 =s+ *

#(*l) -3 #Cnvt - i.#(D + tC "frrr)

H+3**-zpJ*
LFyl-3V -f #[i *3r -zr]y)

*L = axyL-;V^t 4ul - 3-T-
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3.1. Increasing
Extrema

and Decreasing Functions; Relative

J
$trt
Itnt

Increasing and Decreasing Functions

Let f(x) be a function defined on the interval a < x < b, and let

X1 and x2be two numbers in the interval. Then

X2 ) X1.

X2 ) X1.
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Intervals of Increase and Decrease

Procedure for using the derivative to determine intervals
of increase and decrease

Step1.Finda||va|uesofxtor*r'i.@rf|(x)isnot
lng *A G€ffis€uJs, and mark these num6-ers on a number

line. This divides the line into a number of open
intervals.

Step 2. Choose a test number c from each interval a < x < b
determined in Step 1 and evaluate f'(c). Then



Intervals of Increase and Decrease

Example
Find the intervals of increase and decrease for the function

f (x) -- 2*5 - Sxa - 10x3 +7

!((x) = [Ofa -ZOK3 -3ox]
FrrnA t/t^hs -0lCx) : O

loyk -2n^3- T* =- o

lorL(g -2x-s) : o

-L -l

D=[to."f )(-

I
ftx) t

xf(-

Lo)& G+t)G-3) = o
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I
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Intervals of Increase and Decrease

Example
Find the intervals of increase and decrease for the function

u2.
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Relative Extrema ('[4"i\\Me drn $i^i^n
il*f initi*n

mntainingc.

f(c) s f(x) on such an inteffi

its relative extrema.

ilef initinn
A number c in the domain of f(x) is called a gritical number if
either f'(c) - 0 or ft (c) does not exist. The corresponding point
(c,f (c)) on the graph of f(x) is called a critical point for f(x).

i:ir : : r , i!: , ',1,,. .::r:':.i'il
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Relative Extrema

Relative extrema can only occur at critical points,

The First Derivative Test for Relative Extrema
Let c be a critical number for f(x). Then the critical point
(c, f (c)) is

f'(x) < 0 to the right of c.

f'(x) > 0 to the right of c.

sides of c. +Ln<O
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Relative Extrema

Example
Find all critical numbers of the function

f (x) - 2x5 - Sxa - 10x3 +7

and classify each critical point as a relative maximum, a relative
minimUffi, or neither.

oik.^!^r^u^[r.s1 tr=o K=3 x:-i
G,h.o \ P"unkr ( or 7) (3r tR) (^ll to)

$(r)= btb - tot- ?1o +-l : LK
rl

t\O t\rh-U\(o,t)

(3 tre)
(-t 

,(o)

u*.toh"a
\,

n41!t [M^ tl{,l,a

t

Mrr )" (rU$ltr'l etq hr^p



Relative Extrema

Example
Find all critical numbers of the function

\r2
F(x\ - 

n\ / x-3
and classify each critical point as a relative maximum, a relative
minimum, or neither.

@&c"tica[ ^**[rs: x=o 7^.=3 F: b
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Relative Extrema

7('t-x)['
Cnrh ,o\ rnur,ttLa5 I K=

)Example
Findall @f thefunction

vf(x)-v1ffi = K(tt-X)a-
and classify each critical point as a relative maximum, a relative
minimum, or neither.
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