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Recitation III

Exercise 1 (Derivatives)
It is estimated that ¢ years from now, the circulation of a local newspaper will be
C(t) = 100¢* + 400t + 5, 000.

(a) Derive an expression for the rate at which the circulation will be changing
with respect to time ¢ years from now.

(b) At what rate will the circulation be changing 5 years from now? How much
will the circulation actually change during the sixth year? Compare it with
the rate of change found for the fifth year.

(c) Determine when the circulation will be increasing or decreasing with respect
to time.

Exercise 2 (GG1 Student population growth)

It is estimated that ¢ years from now, the number of students enrolled in the first
year program of Global Governance (GG1 students) will be
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a) Derive a formula for the rate at which the GG1 population will be changing
with respect to time ¢ years from now.

b) At what rate will the GG1 student population be growing 1 year from now?
Use this information to get an approximation of how much the number of
GG1 students will actually increase during the second year. By how much
will the number of GG1 students actually increase during the second year?

c) At what rate will the GG1 population be growing 9 years from now?

d) What will happen to the rate of GG1 students’ growth in the long run (i.e.,
in the limit as ¢ goes to +infinity)?

S(t) = 200 —

Exercise 3 (Depreciation)

The value V' (in thousands of euros) of an industrial machine is modeled by
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where N is the number of hours the machine is used each day. Suppose further
that usage varies with time in such a way that

N(t) = \/t2 — 10t + 45
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where t is the number of months the machine has been in operation.

(a) How many hours per day will the machine be used 9 months from now?
What will be the value of the machine at this time?

(b) At what rate is the value of the machine changing with respect to time 9
months from now? Will the value be increasing or decreasing at this time?

(c) Over what time interval is the value of the machine increasing? When is it
decreasing?

(d) At what time ¢ is the value of the machine the largest? What is this
maximum value?

Exercise 4 (L’Hopital’s rule)
Compute these limits using de 'Hopital’s rule:
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