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3. Suppose the rate of change in population c(t) in thousands of organisms per hour is measured and
the results put into a table as follows:

time: 1:30 1:45 2:00 2:15 2:30 2:45 3:00 3:15 3:30 3:45 4:00
c(t): 1.1 1.2 1.4 1.8 2.6 4.2 7.4 13.8 26.6 52.2 103.4

a. What does the integral
∫ 3:30

2:00

c(t) dt represent? (Watch your limits!)

b. Find each of the following estimates of the integral in (a) using only the information in the
table. If the table doesn’t supply the information needed, explain why not.

T3

M6

S6

c. Is T3 an under- or over-approximation of the integral in (a)? Explain!

d. If the population at 3:30 was 46 (thousand) what is your best estimate for the population at
2:00?
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Use the method of substitution to find each of the following integrals. You may find the table useful,
if so, tell which formula you used by its number.

4. Use substitution to find the following integral. Show the limits of integration as they appear on
the (new) integral once the substitution has been made. Leave your final answer in terms of e.∫ 100

25

(e−
√

x) /
√

x dx

5.
∫

cos(5 ln x)
x

lnxdx






