MVT and Rolle’s Theorem

UNLESS INDICATED, DO NOT USE FOUR CALCULATOR FOR ANT OF THESE QUESTIONS
In problems 1 and 2, state why Folle’s Theorem does not apply to the function even though thers exist
a and b suchthat fa)= f(5]
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3. Determins whether the Mean Vahie Theorem (MVT) applies to the function f{x)=3r" —x onthe
imterval [-1, 7] If it appliss, find all the vakue(s) of ¢ puaranteed by the MVT for the indicated
interval

4. Determine whether the MVT applies to the function _."{:v:]-:':T"'1 on the interval [-2, 3]. If it

applies, find all the value(s) of ¢ gFoaranteed by the MVT for the indicased interval

5. Consider the graph of the fimction gix)=x’ +1 shown 1 § [

to the right \

a) Omn the drawing provided, draw the secant line through —
the points (—1,2) and (2, 5). I|||, .

b) Since g is both confimuous and differentiable. the 1|'|,. B ,l'l[
MVT zuarantess the existence of a tangent line(s) to
the zraph parallel to the secant lme Skeich such line(s)
on the dawing.

¢} Use your sketch from part (b) to visually estimate the
x-coordinate at the point of tangency. *

d) That r-coordinate at the pomt of tangency is the value
of ¢ promuised by the MVT. Verfy yvour answertopart 5 £ 4 T 34
() by using the conchosion of the MVT on the interval .
[-1. 2] tofind c. N

§. Given Alx)=x¥, explain why the hypothesis of the MVT are met on [0, 2] but are not met on
-1, 8].




The BVT and Rolle’s Theorem ore not the only @dstence theorems we hove scen this year. The
Imfrermediote Value Theorem (IVT) is dso an importont cudstenos theorem for Calouus (see below. )

Intermediate Values Theorem [[WVT):

Condiions: let fi(x) beacontimous fanction on the closad interval [a, 5] and let & be any
mummber between fla) and (5]

Consequence: there is at least ope value ¢ m [g, 5] sachthat fic)=k.

Use the appropriote theorem [ither TVT or MVT or Bolle's) fo arewer the remairing problems.

B

7. The graph to the night shows portions of a continoous el
fanction f . / /
a} Explam why / must have a root on the meerval (1, 4).
b} Must f have a horizootal tangent line on the intarval
(1.4)? Explamn why or why mot.
¢} What additsonal condrion should the fmction f meet "
to guaramtee the existance of 3 horzontal angenf line ! !
on the interval (1, 4)7

e

For questions & through 12, determine whether the statements must be tree, mighi be tmae, or cammot be
e, Justify your answers.
8 I fll)<0 amd f5)>0, then there must beapumber ¢ in (1, 5) sachthat flc)=0.

9 If fiscontinoouson [1.5] and f{1)<0 and j(5)> 0, then there past be a mumber ¢ in (1, 5)
suchthat fc)=0.

10. If f is continuous om [1.5] and fi])=2 and #{5)=2, then there mmst be a mmber ¢ i (1, 5)
suchthat (c)=0.

11. If f is differentiable on [1. 5] and f{l)=2 and f(5)=2, then there must be a umber ¢ in
(1.5) suchthat fic)=0.

12, If the graph of a fonction bas three r-intercepts, then it most have at least two points at which its
tangent line is horzeotal

Some of the following questions require usirg the INT ard MVT “bockwards." This means that a fact is
stored ond wou need o identify what theorem wos wsed 1o guararres thet foct. Yo might weert to read
agan the conclusions for the IVT ond MVT before artempting thess problems?

13. Given Ax)=x"+x-1 onthe interval [0, 2]. will there be avalue p suchthat 0<p<2 and
i'(p)=37 Justify vour answer. If your answer is ves, find p.




14. Given gix}=x"'—x'+x ontheinterval [1,3), willtherebe avalue r suchthat 1 <r<3 and
glr)=117 Justify vour answer. If your answer is yes, use your calculator to find 7.

You may use o colowlotor for this problem.
15. The height of an ebject ¢ secomds afer it is dropped from a beight of

500 metersis Aif)=—29% +500.

a) Fmd the average welocity of the object during the first three seconds.
Femember. average velocity is equal to change in position divided
by chamge in time.

b) Show that at some time during the first three seconds of fall the
mstantaneens veleciny muost equal the average velocity you found n
part (a). Then, find that time.

146. The fimctions f and g are twice differentiable for all real pumbers. The table below shows vales
of the funciions and their derivatives af selected walues of x. The function & is given by
h{x)= flxglx).

S | g | i | g
8§ | 4 | 4| 3
§ | -1 | -1 | 1

5 1 0 =2
=3 3 5 ]

| | ] = =

a) Explain why there poest be a value 7 for 1< r <4 such that Ar)=-2.
b) Explain why there porst be a value p for 1< p < 4 suchthat #{p)=-11.
) Isthe fimction & mereasing or decreasing when x =37 Fustify your answer.
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