AP Calculus
Unit 1 — Limits & Continuity

Day 5 Notes: Intermediate Value Theorem

Intermediate Value Theorem

Example 1: Investigate the graphs below to determine if the theorem is applicable for these
functions on the specified intervals for the values given.

—(x+3)2+4, X< -2 —(x+3)2+4, X< -2
f(x)= 1 f(x)= 1
-=x-1, X>-2 —-=Xx-1, X>-2
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Is there a value of ¢ on [—5, 2] such that Is there a value of ¢ [-1, 5] such that f(c) = 2?
f(c) = 2?
Does the 1.V.T. guarantee a value of ¢ such Does the 1.V.T. guarantee a value of ¢ such
that f(c) =2 on the interval [-5, 2]? Whyor | that f(c) =2 on the interval [-1, 5]? Why or
why not? why not?




What two conditions must be true to verify the applicability of the Intermediate VValue Theorem?

1.

2.

Example 2: For each of the following functions, determine if the 1.VV.T. is applicable or not and
state why or why not. Then, if it is applicable, find the value of ¢ guaranteed to exist by the
theorem.

a. f(x)= on the interval [-1, 3] for f(c) = % . f(x) = on the interval [4, 1] for
f(c) = %
. —X+3
c. f(x)=-7; ontheinterval [-1, 1] for d. f(x)= _(%) 3 5 on the interval [3, 5] for
fe)= -2 f(c) =4
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1. Determine, using the intermediate value theorem, if the function F(x) = x3 + 2x — 1 has a zero
on the interval [0, 1]. Justify your answer and find the indicated zero, if it exists.

2. Determine, using the intermediate value theorem, if the function g(6) = 6> — 2 — cosé has a
zero on the interval [0, t]. Justify your answer and find the indicated zero, if it exists.

For exercises 3 — 5, first, verify that the 1.V.T. is applicable for the given function on the given
interval. Then, if it is applicable, find the value of the indicated c, guaranteed by the theorem.

3. f(X)=x>-6x+8 Interval: [0, 3] f(c)=0



4, gx)=x3-x2+x-2 Interval: [0, 3] gc)=4

5.h(x) = 2%

Interval: |2 .4 h(c) =6
x—1 [2 J ©



