- Objectives:
1. Understand and use Rolle’s‘rheonm
2. Understand and use the Mean Value Theorem,

1) Q: What does it mean if the slopes of the two lines are equal?

A
2) Q What does zero slope mean? - '

: What is fO)-f@,

3)

Z Q =4

4) Q: Whatis f'(¢c)?
A: i

5) Q If f'(c)= 10 -f@) (b) f (@) what does this mean?
A

6 QIf fo)= f(&),what is f_@g:_‘_[_ﬁﬂ-,

-a

>

7 Q If f'(c)=0,whatdoes this mean?
A-

Mean Value Theorem: (MVT)

Letf be ,

« continuous on the closed interval [a,b]
« differentiable on the open interval (a,b)
Then:

o thereis at least one number c in (a,b) such that /'(c) =

f®)-f(a)
b-a

= slope of secant line. |

Rolle’s Theorem: (Special case of the MVT)
Letfbe ‘

« continuous on the closed interval [a,b]

« differentiable on the open interval (a,b)
e fB)=f (a)

: Then ‘

there is at least one number cin(a, b) such that f (c) 0




N Objectives.
1. Understand and use Relle's 'rheorem o
2. Understand and use the Mean Value Theorem.

1) Q: What does it mean if the slopes ofthe two lines are equal"
A: The lines are parallel.

2) Q: Whatdoes zero slope mean?
A: Horizontal line.

3) Q: Whatis M"

.—

A: Slope of the secant line between (@ @) and (b £(B)), Meec

4) Q: Whatis f'(c)?
A: Theslope of the tangent lineto fat x =c¢, Men

5) Q: If o)=L 0=/ @ (”) f (@) | \what does this mean?

A: The slope of the tangent fine at x = c equals the slope of the secant line between (a1 (a)) and
(5, 7(8)), so the secant line and the tangent line at x = c are parallel.

6) Q: If £(b)= f(a),whatis f-@-g;f-@?
. -~a
A Zero.
7 Qi f'llc)=0, what does this mean? :
~ A: Theslope of the tangent line to fat x = ¢ is zero, so the tangent line at x = cis honzc)ntal

Mean Value Thoorem: (MVT)

Letf be

« continuous on the closed intervai [a,b]
» differentiable on the open interval (a,b)
Then:

« thereis atleastonenumbercin (a,b) such that £ ‘(c) =

_[_QIH_Q_)_ = slope of secant li‘h e

Rolle’s Theorem: (Specual case of the MVT)
Let fbe .
« continuous on the closed interval {a,b]
» differentiable on the open interval (a b)
¢ fB)=f(a) ‘
Then:
there is at least one number cin (a b) such that f (c) 0
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Objectives:
1. Understand and use Rolle’s Theorem
2. Understand and use the Mean Value Theorem. ( MVT)

@ Q: What does it mean if the slopes of the two lines are equal? requice a Lov MNT
A: The livies are. Paxzv”cl . '

@ Q: What does zero slope mean? requived for Relles
A: The-line is \/\0«'7209\"’4@ .

~ Q: Whatis 22 =/@, required for MNT
P b-a (implicd_in
A: S\OPa ot Secardt Livie ’\’ﬁ\rouﬁ\’? Ca, —ﬁ&)) and (b, ‘ﬁ([a)) Relles D)
~ Q: Whatis f'(c)? " , ot
@ A S{gpe of 'bh%?m+ lve ad X=c . % rﬁ\l}:‘m‘%&a\k’s

Q: If f'(c) =L@b)——f(i)’ what does this mean? ESSENTIAL PoINT OF MNT
—-a
A

: 5‘9?6 o'p‘*‘ﬁﬁ h“nef«a:# X==C t‘-‘/ﬂu,ab slﬁpe et secanrt lvie Haro u(j(/)
(at, £ a (b,—@ccb)), S0 Hre tangent at x=C is parallel 4> Hie
Sec ant Athough (4, L)) and (b L(5)). ' 3 NG

Y If f(b)= f(a), what is ﬂ-’.’g—("—)? /¢ e e e

@A 2= = 0 5o slopeof sccantHuough (4, 4(a) and (b, £0) is 2eco,

~ b ot
Nkl “Hris secart Wovizortz=l. . y,
Q: If f'(c)=0, what does this\"rr?ean? 7 Peplies enlyto Rolles
@ A: The Slepe o(’—%zm;ﬂe/ﬁ at x=c is O, 50 Hais hﬁe‘,ﬁ— is lhevizontal

Mean Value Theorem: (MVT)

Letf be } T¢ dhese ave ereA—H’nem He MNT
« continuous on the closed interval [a,b] T can e ap plied.
« differentiable on the open interval (a,b) Must meimorize and check each.
Then:

‘/]/'/\} 5 1S
o there is at least one number ¢ in (a,b) such that '(c) = '

/®)- /(@) X
b-a Gdlow\a:ﬁmq

= slope of secant line. 3

Rolle’s Theorem: (Special case of the MVT) ,
Let fbe . 3 T8 _Hnese w&/}m;( Aten Rolles

o continuous on the closed interval [a,b] can be applied.

/j\- differentiable on the open interval (a,b) , . , |
(B = f(a) Musd menovize CJLVLA chedk each.

Then: ~ ‘

« there is at least one number c in (a,b) such that f'(c) =0. % A Wis o a caleced aki o,
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Z( Voalue The oven picture because LD+ L(b).
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b-a
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0:; %’ij »\f::;fw( and oot are \mgmz.ovc’raj.
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Mean Value Theorem (HVT> % Hemorize

—
@ 4) T is conbhauwous on l—\-“(L’]
12) Why is £ cowbnuous 7
ex: £ a polynomi=l | polys cobivuous (2.2
ex: -P 5 a ’\'v?%_ Wit «no aSyv»gp\‘b-}ts 1 [a,b],
2) Fis diferenbiable on (o k)
'-D \/\HM1 s £ ohac-?cr—en—h‘avlo(e?
ex: 3+ is wPD‘&" di-ffle reble (—00, 00)
ex: £ s q —H)a_ w/ vio asémio—fvrl-e.s iv (a,b)
1—9_ We can de D—-‘—B above.
Then we can apply fhe MVT.

» -“ :lc’yz‘\-m%h secant line Wkouﬁ\r\ Ca,f'(avw
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At Reoall: 18 ,
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) Set eq e | o 0, 15
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— 4o Jo
a WO.S} - L/{-\/'\i
o Sle o
> Pe “}' sef:v‘\'/\’fnmuﬁ\ﬂ

fangent o
aF x=c (a,$a)) and )
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MQV\ o&o‘\vxavq (Ro“eé ev MYV ?r‘clo‘av,:

Frst Vwemorize Yhe £ and Hren statements c.a.lrmculba(d
w<+€\ OGH"@V\’\"‘(QV\% OP@V\ (a,b) a/vmv C/[oSQA [q/)oj.

66607"»&) 1% Yode Work

- Lishk Hie ;C__ Statenmient
o Ge Hhe veason Hae ;E statermieny is e .
eXx P"’l‘aﬂomia,\s are corhnuous CV&‘/@"J\ re.
ex : /Jﬁ’\gj @Y r\a:f'iawxa[s> are oi-H{Le 2 able
eveirt ortaore Je/xcaéyl' g;Fa(Sﬁ—mp'f‘o‘:Lé’S,

Neo a,sa ote (S 1n Hee ivierval.
eX | Calanlate!

(a) and _L£(b e - 7L).
> Repecd fov all ;_fsﬁk[f@?ﬁes, A8, shew fla)={lt)

(TY/l}fOf/ )./\ yO?—{V‘ ka
—+he Hieorens Can be app}izcj )

o Htat pne or rrove Statements were fo be.
(and —the tteoyen cannet &apf/i€cl>‘

TN

L&LS‘J}"/ Write +4he j}i‘?.‘i‘ S‘)Lz‘;\LCIVLaV\‘(‘) and ¥ V‘e%ues%eq/)

do @Vld% cod colahionns .

PD\L&é [ M T
¢ Selve H(©= 0  Find oo £ A
zor‘ "G/(’X):O '% — A



“Maso 2.4 Y Doter i ne whetier TRolles “Tueorewn con be opeliet
| £ Hoe iy potluses of Rolles Thesrem are sehisPed.
Tk yes, Pand & mm,\xues ok

(D foo= sxts  [=e]
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Mot 250 TP erermine wohrether e MVT con be applied.” Iy
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[ ]

=0 (5 wof in (5,41) So
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| B ,rwo (Fies i

C=203 = 3.46

s e Yo lue u«Q\.uu_ :
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 entha giben Merval. I yes, Pvd all valuas of €
~  Sabshpng RelusTheoreny. Tf no, explain.
@ $O=X"_2¢-3 o [-1,3]
| X422 ‘ e |
L ois - exccegh at x——2- which is Vot 1w Teerve]. |
£ s diff on juterval |
\p(«():.O
Relles Theorem can be applied.

£169 = 6c42)(2-2) — (2 2x B0

1; ) A2
| = 22X Ox —4 —xFoxtB
D
| = X 44X |
~ Q(—&—Z)"

=0 when XHd4x—l=o
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2z
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2- A
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