284 CHAPTER 4  Integration

EXERCISES FOR SECTION 4.4

X Graphical Reasoning In Exercises 1-4, use a graphing utility
to graph the integrand. Use the graph to determine whether the
_definite integral is positive, negative, or zero.
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ﬁ% In Exercises 5-26, evaluate the definite integral of the algebraic
function. Use a graphing utility to verify your result.
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: ¥ In Exercises 27-32, evaluate the definite integral of the trigono-
metric function, Use a graphing utility to verify your result,
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33. Depreciation A company purchases a new machine for which
the rate of depreciation is dV/dr = 10,000z — 6),0 < ¢t £ 5,
where V is the value of the machine after ¢ years. Set up and
evaluate the definite integral that yields the totat loss of value
of the machine over the first 3 years.
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34. Buffon’s Needle Experiment A horizontal plane is ruled ’-
parallel lines 2 inches apart. If a 2-inch needle is tossed randop]
onto the plane, the probability that the needle will touch a lipg
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where £ is the acnte angle between the needle and any ong
the parallel lines, Find this probability, '
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In Exercises 35-40, determine the area of the indicated regio}
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In Exercises d1—44, find the area of the region bounded by {
graphs of the equations.
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44, y = —x? + 3x, y=10




i 45-48, find the value(s) of ¢ guaranteed by the
'»"Il-l'li'l ¢ Theorem for Tategrals for the function over the
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b) Detelmme the average value of f on the interval [l 71.

c) Detclmme the answers to parts (a) and (b} if the graph
. 1? translated two units tpward.

Figure for 55-60
Xercises 55— 60, use the graph of f shown in the figure,

haded region A has an area of 1.5, and JE ) dx = 3.5,
his information to fill in the blanks.
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5%~ 62, ¢

61, Force The force F (in newtons) of a hydraulic eylinder in a

press is proportional fo the square of secx, where x is the
distance (in. meters) that the cylinder is extended in its cycle,
The domain of F is [0, /3], and F(0) = 500.

(a) Find F as a function of x. ’ :

(b} Find the average force exerted by the press over the mterval

[0, #/3].

. Blood I'low “The veloct[y v of the flow of blood at a distance r

from the cenn al axis of an artery of radius R is
v = k(R? ~ 7-2)

where k is the constant of proportionality. Find the ave1age rate
of flow of blood along aradius of the artery, (Use 0 and R as the
limits of integration.)

Respzmtory Cycle  The volume V in liters of air in the lungs
during a 5- second respnatory cycle is approx1mated by the
model :

V.=0.1729 + 0.1522¢% — 0.037413
where £ is the time in seconds. Approximate the avclrage volume
of.air in the lungs during one cycle, :

Average Profit A company introduces a new product, and the
profit in thousands of dollars over the first 6 months is approx-

imated by the model

P =5(/ + 30),

{(a) Use the model to complete the table and use the entries (o
calculate (arithmetically) the average profit over the first
6 months.

t=1,2,3,4,5,6.

(b) Find the.average value of the profit function by integration
and compare the result with that in part (a). (Integlate over
the interval [0.5, 6.5].)

(c) What, if any, is the advantage of using the approximation of
the average given by the definite integral? (Note that the
integral approximation utilizes all real values of ¢ in the
interval rather than ]ust 1ntege1s )

%‘@ 65. Average Sales A company fit a model to the monthly sales

data of a seasonal product. The model is
S() = Z +18 405 sin(wgt), 0<i<24

where S is sales (in thousands) and ¢ is time in months. -

(2) Use a graphing utility to graph f(z) = 053111(71-:/6) for
0<r< 24, Use the graph to explain why the aver, age value .
of £(#) is 0 over the interval,

' b Use a. glaphmg utility- to graph S{;) and the lme

g(t) = ¢/4 + 1.8 in the same viewing window, Use the,
graph and the result of part (a) to exp am ‘why g s called
the trend line.




