DO NOW

Look at and discuss the following chart.

f(x) f'(x) ')
increasing +
decreasing
relative min. or max 0
concave up increasing +
concave down decreasing
point of inflection relative min. or max. 0
concave up increasing
concave down decreasing
point of inflection relative min. or max

concave up
concave down

pont of inflection
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4.4 The Second Derivative Test - Day 2

b e)<0

Concave
downward

If f(c) = Oand f"(c) > 0. f(c)isa If f(c) = 0and f"(c) < 0, f(c)isa
relative minimum. relative maximum.
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flx) = x*
£(x)=4x>
Crifical #'s-> X=D
‘F“(X)= lzx?.

‘FI‘(O)'_ O e—JT-CS"' 'Fall\s

Relatie

minimum
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)= x*-2¢ 1
£10=xtx? 1
F')=124{2x
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Theorem: Second Derivative Test cisacr lhcoﬁ

nu_m 4('

Let f'be a function such that 7"(c) = 0 and the second
derivative of fexists on an open interval containing c.

L1F £10)> 0, then £()is o
‘RELATIVE MINIMUM
2 £'() <0, +hen £o) is a

"RELATIVE MAY MM
If f"(c) = 0, the test fails.

£ may have arelative maximum
reladive WINIMUWN or neither.

®lse the I¥ dCHUa:\we Jest
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flx) =
£1)=gy®
£10)= -12x*
Gritical #'s —> X=0

£'()=0

“Yx3=0

-Fll
(> |f§+)'9u|

“Relative
Mo mu
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)=
Fiy)=3¢
fr () =6x

criticall #5
X=0

£'(0)= O
Test fils

Print of =
- Pleckion (
n=n
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Example: Find all extrema of the function: f{x)=x’-9x> +27x
£1001= 34180 127
j (S:) Oéx 8 1 No extrema }
3 18x+27=0
3(Pbx+ =0
3(x3Y=0
X =3 <—crifial 3
£'3)=0 *TESTEALS
(o2, 3)|(3,20)
FloF+ |[$'(@=+
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Example: Find all extrema of the function: f{x) = %x* - 2%

’F'(x)": X3_le 2)=L(1)-2 “{):
Fi60= 324 fi-s0-260=
Criticat #'s £(%)=0 £&)= ~Y
ng?-,q)=o Relative mnima
x+2)(x2)=0O el nime.:
stz (PR

- elative maximum:
in (-2) =+ % erelotive minimum
'P“<O) = — ‘[\'fsr(,lﬂ,'l—‘\ut Mayimum
'F “(2\: 4+ A Jerelative minimum
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HOMEWORK

pg 235 - 236; 29, 31, 33, 37, 39, 40,
42,47, 67, 69, 70
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