Calculus Maximus WS 3.2: Rolle’s Thm & MVT

Name -k ul Date Period
q
Worksheet 3.2—Rolle’s Theorem and the MVT
Show all work. No calculator unless otherwise stated.
Multiple Choice .
spectal cont 0f MVT whure
fo) =¥n).

I 1. Determine if the function f (x) = x+/6 — x satisfies the hypothesis of Rolle’s Theorem on the

interval [O, 6] , and if it does, find all numbers c satisfying the conclusion of that theorem.
(A)2,3 (B)4,5 (O)5 4 (E) hypothesis not satisfied

$6) ek o xe[0y] Flx) = x (u_,,‘)v‘
£ U ol e (o) O Yo Vo
£10)= 0= £ 1) 7= (b +z')<(\1-¥\ )
+') -0
1(b-% | 20-0)-2] -0

12-3x _

2 Jo-x

12-3x =0

x=q
£ 2. Letfbe a function defined on [—1,1] such that f(—1)= f(1). Consider the following properties
that f might have: ‘/

I.  f is continuous on [—1,1], differentiable on (—1,1).
1I. f(x) = 0033 X =(w35g\3 ?'l‘x):;’;w\"'x - s,‘,\)‘) ek ¢ Gl v

_ . ' _ 6[\“”‘%“ 'y
L f (x)=[sinzx] Ha)= B 4'n)- & (sinen) = Asinmn. ovmc T = 'M—W,“e""’* G able whak
:/ surex- 0

Which properties ensure that there exists a ¢ in (—1,1) at which f '(c) =0

[l

xx= D+

A)Tonl dTlonly  (C)TandIiT onl dilonly (B)LILandim T
I B) I 11 I 11 D) II 111 L 10 111

(A)lonly (B)landllonly (C)Ian only (D)Il an only , 11, an waa{\

| S ot 2

ol ¥ ace (1 1)

! ) 3. Determine if the function f(x)= x° —x—1 satisfies the hypothesis of the MVT on [-1,2]. Ifit
does, find all possible values of ¢ satisfying the conclusion of the MVT.

(A) _% F v V'xe[—u’z]_
F oo e 12).

®) -1 1 PR)- 4
$lay = TE-FED
(©)0 N

@1 - 1= s- |
3

(E) hypothesis not satisfied 3| = 2

~
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x=0 f wep Wit

_f} 4. Determine if the function f(x)=x+ x>’ (1- x) satlsﬁeqs( the hypothesis of the MVT on [0,1].
If it does, find all possible values of ¢ satisfying the conclusion of the MVT. (You will have to
factor out least powers.) F wonk. ¥xelo /%l

% F 0wl ¥ace (0, VK
g = Y - &0

®) e
b+ 322 (1) (S0 (—l‘)\ =
(©) % XY b3 ()3 = D
| L3 (1ony [zu-x)'-,gj -0
)3 siaci(w'%[z-sx] -0

(E) hypothesis not satisfied *-© %~ |
Wr t,c (D i) ‘

B 5. Which of the following functions below satisfy the hypothesis of the MVT?
1
L f(x)z— on [0,2] 44|
x +

II. f( ) =3 on [0,1] tapWwht @ A=0 ok il ¥ ble ¥1e(0,1)
T f(x) =|x| on [—1,1] et Gifop @ =Oe (1,1

(A) I only I and[Tonly (C)landIllonly (D)Ilonly (E)II and III only

C_ 6. Asa graduation present, Jenna received a sports car which she drives very fast but very, very
smoothly and safely. She always covers the 53 miles from her apartment in Austin, Texas to her
parents’ home in New Braunfels in less than 48 minutes. To slow her down, her dad decides to
change the speed limit (he has connections.) Which one of the speed limits below is the highest

speed her father can post, but still catch her speeding at some point on her trip?
(A)55mph  (B) 70 mph @ 65mph  (D)50mph  (E) 60 mph

53mS  Uomie _ (gl 2Smeh.
40 man Wr

|- 7. Consider the following statements: V4
L. f(x)is continuous on [a,b] \/

I f ( ) is differentiable on (a b)
L. f(a) (s\wow& cone ! >

Which of the above statements are required in order to guarantee a ce (a,b) such that

f(c)b-a)=f(b)-f(a)?

(A)Ionly (B)IandIlonly (C)IILandlll (D)Ilonly (E)Iand Il only
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Calculus Maximus WS 3.2: Rolle’s Thm & MVT
Short Answer

8. Without looking at your notes, state the Mean Value Theorem.
If. .. ) is wondios ¥ 2z [0b] amd 6oL ¥xe(ap)

then... 3 te (a)0) suonthet _;'{C): -(3(:) -$(n) '

-

9. Determine if Rolle’s Theorem can be applied to the following functions on the given interval. If so, find
the value(s) guaranteed by the theorem.

X, OS)CSl
(a) f(x)=cos2x on [—%%} ®) g(x)= 2 on [0,1]
g LT‘ I-x, —<x<1
sk ¥g|-T L

i Ot opl ¥ xe (==

3'\\ wnk Y xE ED,'],
R )= ws(26E)) AE)Y-wsEE Limus s vt ibFable ok
wsE K=& (0,1, 2o\e's Thor ne

* ws M . = does nit apply
[ z !
= =

= s l&)

"

S H) 4D,

Ro\\e' STor m cloes no apply.

10. Determine if the MVT can be applied to the following functions on the given interval. If so, find the
exact value(s) guaranteed by the theorem. Be sure to show your set up in finding the value(s).

arcsinx, —1<x<l1
(@) f(x)=In(x—1) on [2,4] (®) f(x)=1x on [-1,3].
—, 1£x<3
§ cont ¥xe [z,4]). 2
: M'M&m vf’("e)u:; Sine § s noc conk. sk x=LE [_—t‘S:l.
4 (x)= 1:7.( VT does ot opplye.
) _ mn3-m|
x-| E)
- w3
‘—':; =x-|
o 1
(c) g(x)= x+l n [5’2:' (d) f(x)=2sinx+sin2x on [0,7]
qlx) = 1+ !

F1s conke ¥ xe(OT |

q i w’vyc[‘zlzl §is G ¥ xE (7w,
3'\s AULF o\ FXE LLLIL)« $'a) = $(n)-2©6)

' (D) -9 %)
= D7 w)
3 —

z
- 32_3
¥ -_z_(&)
3
=
-1l .3
Page 3 of 6 > 3
"-i,_=-| %= 1&='I¢Ei|7-:]
Vs xt o x=E|

P Qes%k-1=0 cosx+\=0
sk = lz_ s =-|
2wkt 2Zessx = D (0 )
=T =
x=% x=TC T
2 cosx+ L(ws‘x-s‘m‘x) =0 3 # )

208 %+ 2008t — 251Nt X = O

2 cos KA 2LOSHE = 2(\-cosx)=0
“eos'x +Leosx - L =0

D (Deostx+ eorx-\)=0

(Qeosk - D evx+) =0
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11. (Calculator permitted) For f(x)= —x*+4x> +8x* +5 on [0,5]

(a) Determine if the MVT can be applied on the given interval. If so, find the value(s) guaranteed by
the theorem.

F ek e o8

F Ot o ¥ =05 A= 0.633 (0.63) =R

‘;'(')L) = AF(S -£(0) » = 3343 (3.:}qq‘) =@
s-0

"ll‘\u) = \S

'y -\ v =0 & w\3 Yy<O Fnd wiers.
(b) Find the equation of the secant line on [O, 5]
Y = S+ (%-0)

(c) Find the equation of the tangent line at any value of ¢ found above.

M: .;
2ot y=HR)1IS(R)  egyt Y = FUB)+iIS(x-B)
$(R)=2.b% (4uA) $(®) = 131400 (131.u0)

TM%': Y= AU HIS(x-0.4F3) Tamgy,: ' 151402+ S (X~ 3.743)

(d) On your calculator, sketch a graph of f (x) on [O, 5] along with the secant and tangent line(s).
Sketch the graph below. JE .

¢
12. Let fsatisfy the hypothesis of Rolle’s Theorem on an interval [a,b], such that f '(c) =(. Using your

knowledge of transformations, find an interval, in terms of a and b, for the function g over which
Rolle’s theorem can be applied, and find the corresponding critical value of g, in terms of c¢. Assume k
is a non-zero constant such that £ > 0.

a x)= f(x)+k v snitt kuwis ue b x) = Fx=k) wony. Smft vight WL wicts
()g( ) f( )(wﬁiulhnsmmwwwls) ()g( ) f( ) i
New Interval: [a b New Interval: [odk’bm]
New x-value: $'(¢)- 0 New x-value: +(c+) =0
c x) = kf (x) veve. duledmone d x)= f(kx) wona. Nilodon
()g( ) ]qr( )OLV.L\MJMF > | streton— ( )g( ) f( )(_uwi\;mo&u—lw u-slw'w'-)
New Interval: [, New Interval: [ P
New x-value: 1'(¢) =0 New x-value: £ (£Y)-0
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0 =0
13. The function f(x)= {1 Y 0<r<l is differentiable on (0,1) and satisfies f(0)= f(1). However,
—x, 0<x<

its derivative is never zero on (0,1). Does this contradict the Mean Value Theorem? Explain why or
why not.

“r\I\L‘P""\-IS Vg o, M’/)(,:D'ELQJ\],

HrareHore MIT clves no aeply

14. Determine the values of a, b, and ¢ such that the function f'satisfies the hypothesis of the MVT on the
interval [O, 3] .

tov:hm&tx 1, x=0
P st be tnk Sxe [,3) f(x)=1Jax+b, 0<x<l

% axto=| wam x:0, p=| x2+4x+c,1<xs3

Wx+b =Xt +4x 4 Wi X =|
ht\= 54
K=t

D P ‘ailit
F must be J\-‘% B e (0)3) (phack b=l

Py S & %! h-2eyeq | MTHE
(%) WAy x> | =L L=dtc
U '0) =tm o) ez
O L=, b=l t=2.
15. Suppose that we know that f(x) is continuous and differentiable on [6,15]. Let’s also suppose that
we know that f (6) =—2 and that f '(x) <10 for all xe [6,15]. What is the largest possible value for
s(15)? Fiy £ 10 flisy+2 < ap

HOHHY |, o HHees
IS-b - |
309) 42 Moy Voot ot $(15) is 8.

- ¢
q <D

16. Let f(x) =tanx. Show that f(ﬂ) = f(27t) but that there is not number c (7[,27[) such that

f ’(c) =0. Why does this not contradict Rolle’s Theorem?
“(Tf) stomTT = (o)
f (=) =tow =0

’;’iSno\: W\‘t@’)‘-‘-%ebr\ ZTI:I
Rowls Torwe ues nic ovprlay
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Calculus Maximus

17. The figure at right shows two parts of the graph of a
function f'(x) that is continuous on [-10,4] and

differentiable on (—10,4). It so happens that the
derivative f’(x) is also continuous on [—10,4]. f's0

(a) Explain why f must have at least one zero in [—10, 4].

WS 3.2: Rolle’s Thm & MVT

1)

o
|

~
\

<4

$(-0)>0 omad HN<D o -

ému\.«g IS ek M xe[Fou]) 4 b V- xE (—tojq)
omd Fl4)c0 < £-10)

A ceoH) | F19)-0

(b) Explain why £’ must also have at least one zero in the
interval [—10, 4]. What are these zeros called?
Snee P (DD« Fa) owd #'is eowk vraz (104
Aecfa3) \ $'()=0,

erkrcal pints
(c) Make a possible sketch of the function with (d) Make a possible sketch of the function with at
one zero of f” on the interval [-10,4]. least two zeros of f” on the interval [-10,4].
3 3
4 4
L L
41
7 4 b b
D T e e e >k
- 1.\\\
_\{ L
- -
! K

(€) Were the conditions of continuity of f and f'necessary to do parts (a) through (d)? Explain.

Sor (a)%(p) Y, bic contmacty

sw ()¥(d) o, \‘MMOLW oL groph. o@
L T B0 iy, towgeits ok 1S i okl wuS

Page 6 of 6



