Lesson 20: Mean Value Theorem + What derivatives tell us (Part 1)

Mean Value Theorem | Suppose Plx) is a Fuaction

Hat 1S hoth .
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Rolle’s Theorem (Spec(al Cuse off MVT)
Suppos< #0 is o function Fhat stisPies all of these

(O continuous on [:a,b__) @ differentiable on (a,b)
(3 £(a) = £(b)

Then Hure is a C such Hhat accch and P/(c)~ 9.

From the Rolle’s Theorem,

Fad. T# £/(x)=0 for all X in (a/b) ) then £(x)is
constant on (a,b),

‘E_x_Q_-' Find all ¢ usin Ro"c's Thearewn Wl'wnc
h(X)fé' on (~a,a]

We Unow by the Smpl" o e ond x? +het it is Confinueus

and di fferentiable evw)awhn’. So whal remains ko checl

is 17 h(e)= h(a). . 2

ha)= e ™ = e® =hla)

By Rolle’s Thecrcm,h;e hoave a ¢ for h'()=o0,
h'(x)= ¥ (2x) =0
eX=o0 Ax=o0
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Arswer: ¢c=0

15% Der: vative Test
Let ¢ bt a ¢critieal H of f(x) [‘f,(c)=°j that s continaous

on an open inferval, T, Con+ainin3 C,
| _““ = ex. relative /1o cal mos
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Ex 3; Given ‘F’(K)=(3K+6)(x'6). Find Hee locel exiremra
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o $(x).
£I(x) = (3x+6)(x-5)=0 £ (2= (363+6)(-3-5)
3x+6=0 Xx-5=0 s e~ =+
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Let £(x) be a fuactien such thet $/(c)=0 and £7(x)
evists on an opn Inkervel Conl-w'm'nj C.

O If #7€) >0 then £(x) has a relative min @x-=c.

A~ —n 0ur e dthen L0x) ha< a relative maex @ x=c.

Quick Notes Page 3



@ I.P -F”(c) 20 +hep FH(x) has @ 1ciunvs grin ~an- o,
@ I{" ‘f”CC-) <O ‘HNM 'F(x) has a r’elahve max & x=c,

Noke: T# £7(c)0, He 2*! Derivative Test cloesn™ apply.
wa Hal doesn? mean we don’F hoave o« reladive
extrema, T+ means you howe bo use Hhe 157 Derivative

Test.

Fyx 4. Find all relabive extrema o f(x) =x7,
@ with 2" dopivative test, if possible

@ wi th "* derivative +esd

@ $'(x)=4Ux’=0

Px)= 127

Plug critical pr (x=0)
£7(0)=12(9)* = 0

2™ Derivotive Test Fails

® Faund ertical pt (x=0) in
© _\J,4 e = Yx°

("5 (>4

Ralotive mrn at x=0
POiﬂ“’ 'Hnd y w/ -P(x)_-,— x'-’
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