Le 550N HZ

Section 1.4 Intermediate Value Theorem

Key Questions:
What does it mean to say that a function is continuous between 0 and 5?

Draw a graph of a continuous function on the interval 0 to 5 that contains the points (1, 3) and (4, -1)
that does NOT have a zero.

Intermediate Value Theorem (IVT)
If fis continuous on the closed interval [a, b] and k is any humber between f(a) and f(b), then there is

at least one number c in [a, b] such that f(c) = k.

Simpler:

Consider the interval [0, 5] you considered above.

The two points given were (1, 3) and (4, -1). This can also be written f(1) = 3 and f(4) = -1.
Since the y values are 3 and -1, then all the y values between 3 and -1 will be defined by some x

value between the x values of 1 and 4.

Simplest:

Since the point (1, 3) has a positive y-value and the point (4, -1) has a negative y-value there has to
be a zero (hits the x-axis) between the x values of 1 and 4.
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87. State how continuity is destroyed at x = ¢ for each of the
following.
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In Exercises 7-24, find the limit (if it exists). If it does not exist,
explain why.
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In Exercises 33~54, find the x-values (if any) at which f is not
continuous. Which of the discontinuities are removable?

3B xR =~ 2+ 1

358, flx) = 3x ~ cos x

3. 1) = 2
39. flg) = ;«;«'-rﬁ

4L flx) = ;5:’5%%?6
. =222
el 1
e



‘ [x*~16
7. Find k 50 that f{;:)ml x4 b is continuous for all x. ‘
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(A) Al real values of k make f(x) continuous for all x.
(B) 0

€ 16

D) 8

(E) There is no real value of k that makes f(x) continuous for all x.
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20. The function f is given by f(z) = {2 Inz, z22

The limit lim f(z) is
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(E) Nonexistent



