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Eay: Rolles Theorem Y 4.2
* Mean value Theorem

* First Derivative Test] 4 . 3
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MATH 842

Announcements: * HW Due : Lesson 20
,
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,
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21 Thursday



WarmupExample common features of both the greone

·
-5---

there is a point
I Continuous Y in the

2) Differentiable
middle

with horizontal

3) Same endpoint value tangent



Rolles Theorem
- D F(x) continuous on [anb]

f(x)
2) f(x) differentiable on (9 , b)
-

Derivative exists

3) f(a) = f(b)

then there excit# atleast one number

C such that

* P< b

Horizontal* F( =0) tangent



i
rentiate

Rolle

the



e fix= * 4X+ 6 on [0 , 27

D continuous & polynomial
2) Differentiable

3) flo = 6
f(2) = 6

According to Rolles theorem ,
there exuit a G

Such that
* <2

* f( = 0

To find such a Ju Solve F(x = 0

f(xi= 3x2- 4 not
between

f( = 3- 4 =0 m=
~ orG



e fix= eX
?

on [3 ,
3]

I continuous I Composition of exponential

& Differentiable 3 polynomials .

3) f73)= e9
f(z) = 29

Rolles the us there excite Such that

* -3443

* f = 0

Indic: Solve f( = 0

f(x) = de* x = =
C=0 is the

only such
value



slope= fied MeahameTheorem (mvi)
Z

(b ,f(b)

1) f(x) continuous on [a .b]· 2) f(x) differentiable on (amb)

Spe:Hal there exuit atleast one

ca ,
+(c) · I

↓

point inthe middle
f(a) with tangent line parallel

a b to secant live

there exist a numbere such that

* a <
(b

* f(c)=Ha
Rolles Thm is a special Cale of

MVT
,
where fial = f(b).



Mut :
-

-

we can findc Such

* 0 < C < 3i that ↓

& fixe = f(3) - f(0)G⑳[
slope of
recant line

f(x) = 3
-

f((x) =zX ~ f( = 2) = 3

Ri
&



What the Derivative tells us?
&y= f(x)
i
* #(2) =o f(5) = o

i * tex in increasing I

· 45 " u fix > oy 20 ,2)

on

E
(5
,
7)

6
!

* f(x) in decreasing ↓
·

7
or

↓ if (2 Hex o

At X=2

a↓ # (no)& Local/Relative
a

↑
on Right (f'> 0)



First Derivative Test

- Relative/Local max. at X = C if
· f(x = 0
· increasing on left

(fx0)
· decreasing on Right (f's0)

* Relative/Local min at X= c if

· fi =o
· fix is to on left (fso)
· fix is on Right (720)



% f(x = 3x5-5x3 ,
find Relative max . andRelative min .

f(x) = 15x&_ 15x" = 15X
*

(X
*-1)

= 15x2 (X-1) (X+1)= 0

X= 0 , X
= 1
,
X = -1

F=0 flo=
o fil = 0

Y0000. DDG

↑
+

↓
O

↓ I ↑ U
X=O is not a Local min

Max on at

X= - Localx 4
local

min X=1


