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8.1 Exercises

Choosing an Antiderivative In Exercises 1-4, select the
correct antiderivative.
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Choosing a Formula In Exercises 5-14, select the basic

integration formula you can use to find the integral, and
identify z and a when appropriate.
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Finding an Indefinite Integral In Exercises 15-46, find
the indefinite integral.
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Slope Field In Exercises 47 and 48, a differential equation;

* a point, and a slope field are given. (a) Sketch two approximate;

solutions of the differential equation on the slope field, one of
which passes through the given point. (b) Use integration to}
find the particular solution of the differential equation and u:

a graphing utility to graph the solution. Compare the result;
with the sketches in part (a). To print an enlarged copy of the:
graph, go to MathGraphs.com. E
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ope Field In Exercises 49 and 50, use a computer algebra
stem to graph the slope field for the differential equation and
graph the solution through the specified initial condition.
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valuating a Definite Integral In Exercises 57-64,
‘evaluate the definite integral. Use the integration capabilities of
‘2 graphing utility to verify your result.
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rea In Exercises 65-68, find the area of the region.
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Finding an Integral Using Technology In Exercises
69-72, use a computer algebra system to find the integral. Use
the computer algebra system to graph two antiderivatives.
Describe the relationship between the graphs of the two
antiderivatives.

1 x—2
69'fx2+4x+13dx 70'Jx2+4x+13dx
1 et + e*\3
71.f1+sin9d0 72.J( 2 ) dx

WRITING ABOUT CONCEPTS
Choosing a Formula In Exercises 73-76, state the |
integration formula you would use to perform the integration. |
Explain why you chose that formula. Do not integrate.

73. J‘ch2 + 1% dx

74. J‘xsec(x2 + 1) tan(x2 + 1) dx

X 1
75.Jx2+1dx ‘ 76.jx2

77. Finding Constants Determine the constants a and b such
that

sinx + cos x = asin(x + b).

Use this result to integrate

o
sin x + cos x’

78. Deriving a Rule Show that

sin x cos x

secx=——+——F——.
cosx 1+ sinx

Then use this identity to derive the basic integration rule
fsecxa’x = In|sec x -+ tanx| + C.
79. Area The graphs of f(x) = x and g(x) = ax? intersect at the

points (0, 0) and (1/a, 1/a). Find a (@ > 0) such that the area
of the region bounded by the graphs of these two functions is 3 3

80. Think About It When evaluating
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81. Comparing Antiderivatives

(a) Explain why the antiderivative y, = e** Gij is equivalent to
the antiderivative y, = Ce*,

(b) Explain why the antiderivative y, = sec?x + C, is
equivalent to the antiderivative y, = tan2x + C.

~NA
M. ) How poyou SEE T2 Using the graph is

f f (x) dx posmve or negatlve? Explam e

,‘[ﬁx)=§(x3—7x2+10x)z§’; : -

Approximation In Exercises 83 and 84, determine which
value best approximates the area of the region between the
x-axis and the function over the given interval. (Make your
selection on the basis of a sketch of the region and not by
integrating.)

83. f(x) = 24):1

@3 1
84. ) =

@3 M1 © -4 D4 (10

[0,2]
© -8 ()8 (o) 10

[0, 2]

Interpreting Integrals In Exercises 85 and 86, (a) sketch
the region whose area is given by the integral, (b) sketch the
solid whose volume is given by the integral when the disk
method is used, and (c) sketch the solid whose volume is given
by the integral when the shell method is used. (There is more
than one correct answer for each part.)

2 4
85. J 2% dx 86. f 7y dy

0 0
87. Volume The region bounded by y = ¢™**, y = 0, x = 0,

andx = b (b > 0) is revolved about the y-axis.

(a) Find the volume of the solid generated when b = 1.

_(b) Find b such that the volume of the generated solid is ,%
cubic units.

88. Volume Consider the region bounded by the graphs of

x=0, y=cosx?, y=sinx? and x = +/7/2. Find the

volume of the solid generated by revolvmg the region about
the y-axis.

89. Arc Length Find the arc length of the graph of
= In(sin x) from x = w/4 to x = /2.

90. Arc Length Find the arc length of the graph of
y = In(cos x) fromx = O tox = 7/3.
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91. Surface Area Find the area of the surface forme
revolving the graph of y = 2/ on the interval [o, 9] a
the x-axis.

by

. 92. Centroid Find the x-coordinate of the centroid of {

region bounded by the graphs of

5 .
= — =0, =0, and =4,
Y s =2 Y : *

Average Value of a Function In Exercises 93 and 94,
the average value of the function over the given interval,

1

T+ ~3sx=3

93. flx) =
94. f(x) = sinnx, 0 < x < 7/n, nis a positive integer.

Arc Length In Exercises 95 and 96, use the integrations
capabilities of a graphing utility to approximate the arc leng€ y
of the curve over the given interval.

95. y = tan 7rx, [0, %] 96. y = x*/3, [1,8]

97. Finding a Pattern
(a) Find f cos? x dx.

(b) Find f cos’ x d.

(¢) Find f cos’ x dx.
(d) Explain how to find [ cos!®xdx without actually
integrating.
. Finding a Pattern

(a) Write [tan®xdx in terms of [tanxdx. Then find:
J tan® x dx.

(b) Write [ tan® x dx in terms of [ tan? x dx.

(c) Write [ tan?™*!xdx, where k is a positive integer,
terms of [ tan?~1 x dx.

(d) Explain how to find [tan'5xdx without actual
integrating.

. Methods of Integration Show that the followin:
results are equivalent.

Integration by tables:
f\/x2 T ldr= %(x\/xz F1+mnx+ V21| +C
Integration by computer algebra system:

f Vx4 lde = %[x\/x2 +1+ arcsinh(x)] +C

PUTNAM EXAM CHALLENGE
4
In(9 — x) dx
100. Evaluate J; ‘ /0 =) + Jhe 3

This problem was composed by the Committee on the Putnam Prize Competition.
© The Mathematical Association of America. All rights reserved.




