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IB Math HL1 Name: Period:
Rolle's Theorem and the Mean Value Theorem

Rolle's Theorem:

e Suppose A function f:D—> R is

continuous on the closed interval
[a,b], and differentiable at the

open interval ]a,b[.
o If f(a)= f(b)=0, then there
OR f(‘)gﬁ‘) exists a value ¢ €]a,b[ such that —O
f©)=0 -
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Mean Value Theorem (MVT):

e Suppose A function /' :D — R is

continuous on the closed interval
[a,b], and differentiable at the open

interval Ja,b[, then

f‘(C)= f(bb)_f(a)
—-a

¢ €la,bf.

for some number

&

Example 1) Show that function f(x)=x’ + x satisfies the hypothesis of the MVT on the closed interval
[1, 2], and find the number ¢ between [1, 2] that satisfies the MVT.
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Example 2) Gvien f(x)=x>-3x+2; Using the Rolle’s theore;n.show at f'(¥) =0 exit between
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Example 3) Given f(x)=x"—2x* —x+2:

a) Find all x-intercepts.
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b) Find all values of c between the x-intercepts for f(x) that satisfy the conclusion o § Theorem.

Determine if f(c)is the local max or the local min. Justify it by Rolle’s Theorem.
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Homework a G C\ = :F (agﬁ) =0 = ]C(Z_;E) ) 0O
1 Detcmm Rolle’ gorem applies to the function f on the given interval [a, l’)l___

If Rolle’s theorem does apply, find all values c € ]a,lb[ for which f/(c) =0. s . v ( .Zl.ﬁ ) 'S miy
@f (z) = 32® + 5z? — 43z + 35, [a, b] =[5, 23] 3
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b f@)=lsl-5 [ab =153
(@ =2- 7 =47

~2z -5, z<-1
®(x):{m2—4, o1 U=

9 For each of the following functions, find:
i the number of real zeros of the derivative f'(z), as guaranteed by Rolle’s theorem

ii the exact number of real zeros of the derivative f ().
(Df@)=@-Da-De-z-5 b f@=E-16"-9e-2)
(¢ )f@) =@~ 1 +9)(w-2)

@Show that the given function f satisfies the MVT on the given interval [a, b]. Find all values of ¢
such that f(b) — f(a) = f'(c) x (b— a).

a f(z)=1% [ab]=[-22] b fle)=va—2 [ab=[36
¢ fle)=a+-, [o,8=[L3



