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Calculus 120
Unit 5: Odds and Ends

May 28, 2019: Day #1
1. Test Tomorrow

2. Any questions from Sample Exams?
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Function Continuity

A function is continuous if it is continuous on everU t in its
domain (no asymptotes, jumps, POD's, holes).

Intermediate Value Theorem for Continuous Functlons

A function that is continous on a closed interval [a, b], takes on every
value between f(a) and f(b). In other words, if y is between f(a)
and f(b), then y = f(c) for some value of c in [a, b].
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Ex: Find a value for a so that the given function is continuous.
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Is there any real number that's exactly 1 less than its cube?
Hint, express this situation as a function then find f(1) and (2).
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Intermediate Value Theorem for Derivatives

If @ and b are any two points in an interval on which fis
differentiable, then ' takes on every value between f '(a) and f '(b).
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|Mean Value Theorem

If y = f(x) is continuous at every point on the closed interval [a, b], and
differentiable at every point of its interior (a, b), then there is at least
one point ¢ in (a, b), at which 7© f(b)-f(a) -
c)=—>—""—=
b—a

In other words, there is a tangent line in the interval that has the same
slope as the secant connecting a to b.

Tangent Line.
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Show that the function s (y) = x*satisfies the hypotheses of the Mean
Value Theorem on the interval [0, 2]. Then find a solutionc to the

equation f(c) :M on this interval.
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Explain why each of the following functions fails to satisfy the
conditions of the Mean Value Theorem on the interval [-1, 1].

a) f(x):\/xT+I b) f(x):{x3+3,x<]

X +1Lx>1

et f(x)=+v1-x* ,A=(-1,f(-1» and B=(1, f(1))- Find a tangent to fin
the interval (-1, 1) that is parallel to the secant AB.
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Joe left his house at 12:00 and arrived at his destination

200 km away at 2:00. Joe's wife was sleeping for the entire trip.

She woke up just as they arrived in town and Joe was driving
the 80 km/h speed limit. Joe's wife is a Calculus teacher. How
can she use the mean value theorem to prove that Joe must
have been speeding?
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