1. For each of the following piecewise-defined functions, determine if the
function is continuous or not at the specified x value. If the function
is not continuous at that point, state the type of discontinuity, and if
possible, say what can be changed® about the function in order to make
it continuous at that point.

(a) (3 points) Continuous at x = 3?
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(d) (3 points) Continuous at z = 17?
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2. Compute the following limits. If a limit does not exist, be as specific as
possible. (E.g. for an infinite limit, find the one-sided limits.) As always,
you must justify each answer thoroughly.

Note: For these limits, and all of the others on this exam, you should com-
pute them using algebraic techniques. Don’t just numerically approximate
them.
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3. Define a function f as follows, where a and b are unknown constants:
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(a) (10 points) Find values of a and b such that both hm f(x) exists and

lilr;i f(x) exists.
e

(b) (2 points) Do the values of a and b that you found in part (a) make
J continuous at x = 07 If so, why? If not, what kind of discontinuity
is this, and can something simple be done to make f continuous at
this point? Be as specific as possible.

(c) (2 points) Do the values of a and b that you found in part (a) make
f continuous at x = 37 If so, why? If not, what kind of discontinuity
is this, and can something simple be done to make f continuous at
this point? Be as specific as possible.
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4. For both of the following questions, solve them using the appropriate
limit. (That is, if you happen to know how to use differentiation rules to
solve these problems, you won't get credit for just doing that. You can
use that to double-check your answer, though.)

(a) (6 points) You are studying the pods of orcas in Puget Sound. Ac-
cording to a population model you have come up with, the population
of orcas t years from now will be

4
p(t) =30 — r

How fast will the population be growing 2 years from now? (That is,
find the instantancous rate of change of p(t) at t = 2.)

(b) (6 points) Compute the slope of the tangent line to the graph of
fO)=vitlatt=3.

(Note: Don’t just approximate the answer! Compute it as a limit.
The graph below is for visual aid only.)
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