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366 CHAPTER 5 INTEGRALS

7-32 i Evaluate the indefinite integral.
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A4 33-36 1 Evaluate the indefinite integral. Illustrate and check that
your answer is reasonable by graphing both the function and its
antiderivative (take G:=10).
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37-54 |1 Evaluate the definite integral, if it exists.
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55-56 11l Use a graph to give a rough estimate of the area of the
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region that lies under the given curve. Then find the exact ared.
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66.

Evaluate \fz (x +3)v4 — %2 dx by writing it as a sum of
two integrals and interpreting one of those integrals in terms
of an area.

Evaluate \3 x/1 — x*dx by making a substitution and
interpreting the resulting integral in terms of an area.

Breathing is cyclic and a full respiratory cycle from the begin-
ning of inhalation to the end of exhalation takes about 5 s. The
maximum rate of air flow into the lungs is about 0.5 L/s. This
explains, in part, why the function f() = : sin(27rt/5) has
often been used to model the rate of air flow into the lungs.
Use this model to find the volume of inhaled air in the lungsd
time 7.

Alabama Instruments Company has set up a production line t0
manufacture a new calculator. The rate of production of these
calculators after weeks is

d 100
Pd? = 5()0()(1 iy 10)2> calculators/week

(Notice that production approaches 5000 per week as time 088
on, but the initial production is lower because of the workers
unfamiliarity with the new techniques.) Find the number of cd:

culators produced from the beginning of the third week to e
end of the fourth week.
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il If f is continuous and ‘U f(x) dx = 10, find ‘0 f(2x) dx.

8. If f is continuous and ‘:f(x) dx = 4, find J(: xf(x?) dx.

#, Suppose f is continuous on R.
(a) Prove that

‘“h f(=x)dx = J::If (x) dx

For the case where f(x) = 0 and 0 < a < b, draw a diagram

o interpret this equation geometrically as an equality of areas.

(b) Prove that

“hf(x + ¢)dx = ‘ll;(f(x) dx

For the case where f(x) = 0, draw a diagram to interpret this
equation geometrically as an equality of areas.

#. Show that the area under the graph of y = sin +/x from 0 to 4
is the same as the area under the graph of y = 2x sin x from
0to 2.

#.If a and b are positive numbers, show that
“I.v“ 1 — x)dx = ‘qx"(l F=ridx
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#. Use the substitution ¥ = 77 — x to show that

‘: xf(sin x) dx = % ’:Tf(sin x) dx

SECTION 5.5 THE SUBSTITUTION RULE 367

The following exercises are intended only for those who have
already covered Chapter 7.

67-82 i Evaluate the integral.
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83. Use Exercise 66 to evaluate the integral
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