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Chapter 7
Review Exercises

Chapter 7 Techniques of Integration

1-8 Use integration by parts to evaluate the given indefinite or
definite integral.

.[\/Elnxdx 2. Ixsec xdx
3. _[\/%dx 4. Iarccotxdx
5. [¢* costar 6. _[31‘26’” dt

7. J-WxSSinxdx 8. I e* costdt
0 0

9-10 Combine the method of integration by parts with substitution to
evaluate the integral.

arctan \/— dt

N7

11. Use integration by parts to find the area of the region

9, Isintcostln(sint)dt 10. _[

bounded by the graph of y = cos (ln x) and the x-axis

-2 , e7r/2 :I )

12. Consider the region bounded by the graph of y = xe*
and the x-axis over the interval [0,1].

over the interval [e

a. Find the centroid of the region.

b. Use the shell method to find the volume of the solid
generated by revolving the region about the y-axis.

13. Repeat Exercise 12 for the region bounded by the
graph of y = 3x” In x and the x-axis over the interval

[l,e].

14. Use the disk method to find the volume of the solid
generated by revolving the region bounded by the
graph of y = cos x, —m/2 < x < /2, about the x-axis.

15. Use integration by parts to prove the following
formula fora >0, a = 1.

Ixax dx=a" [L—;)J+C

Ina (lna

16-21 Use the partial fractions method to evaluate the given

integral.

16. sz_ dx 17. Ix+1

18. x+3 3x-4
v L e (x—l)dx

4 X +6x°+7x

20. jmdx 21. (2 e2)

22-23 Use the Heaviside cover-up method to evaluate the given
integral.

22. j
3x? +16x+29
23. a
I x+5 x+3 (x—l) *

4x* +4x-2
(x +3x+2)

24-25 Find the definite integral of the rational function over the
given interval.
3 2 _
24. J‘ ] de
-1 x° -4

.[1 2xt 4 xt —2x* -3
0 (x+1)(x2 +1)

26-27 Combine integration by substitution and the partial fractions
method to evaluate the given integral.

2. j sec’ x
tan® x — tanx

27.

j dx
(V-2 +3)
28. Use the disk method to find the volume of
the solid generated by revolving the graph of
£(x)=2/Vx* +8x+12, 0 <x <2, about the x-axis.

29. Use the shell method to find the volume of the solid
obtained by revolving about the y-axis the region
4/(x +6x+ 5) the

coordinate axes, and the line x = 5.

bounded by the graph of g

30. Ifa and b are constants such that a # b, use the partial
fractions method to prove the following formula.

dx |x a|

J‘()c—a)(x—b):a b |x b|

+C

31-40 Evaluate the given indefinite or definite integral involving
powers of sines and cosines.

32. j”/“ SINY i

0 cosx

34. sz cos’® xdx

31. j0”4sin3 xdx
33. jcosz xsin® x dx

/4, _ T,
35. jo sinxcos® xdx  36. jo sin® x dx
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37. j—smzx —dx

38. —sinx)’ d
o, .[(cosx sinx)” dx

39. Jsin3xsinxdx 40. jcostsinSxdx

41-48 Evaluate the given indefinite or definite integral involving
powers of tangents and secants (or their cofunctions).

/4 /4
41. JO tan® xsec’ xdx  42. jo tan’zsec’ ¢ dt

43. Jcot3 xdx 44, Icsc“ xdx
45. |tan* xsec® xdx 46. [ X
J J.\/cotx
tan? v sec 9
47. dh 48.
-[sec3v Y J.\/tan

49. Find the area of the region between the x-axis and
the graph of f(x)= l/(cosx+1) from x=-7/2 to
x=7/2.

50. Find the area of the region bounded by the graphs of
y =16 sin’ x and y = csc” x. (Restrict both functions to
the interval (O,7r)).

51. Find the volume of the solid obtained by revolving
about the x-axis the region bounded by the graph
of y = csc x + sin x and the x-axis over the interval

(m/4,37/4).

52. Find the volume of the solid obtained by revolving
about the x-axis the region bounded by the graph of

y=(tanx+1)/secx and the x-axis over the interval

(0,7/4).

53. For positive integers m and » that are not equal, prove
the following identities.

a. J.Oh sin (mx )sin (nx)dx = 0
b. J.OZW sin(mx)cos(nx)dx =0
c. J':ﬁ cos (mx ) cos(nx)dx =0

54. Use substitution to establish the following integration
formula.

Isecxdx = 1n|secx+tanx|+C

(Hint: Substitute u = sec x + tan x. Compare with
Example 5d of Section 7.3.)
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55-60 Use trigonometric substitution to evaluate the given indefinite
or definite integral.

' 2
56. j ! —zx dx
X

57. j 3/2

59.‘[ 2x dx

60 jz—dx
O Jx*+9 ' J16x% -9

61-64 Use the methods of this chapter to evaluate the given
integral.

61. I\/20+16x 4x> dx 62 j

CcoS X
4sin? x+9

63. 64. j 4xsinh ™ xdx

[

V3+2e" —e*
65. Find the area of the region enclosed by the graphs of
y=+x+1 andy=2.

66. Rotate the region bounded by the graph of

y=+lx’ - 4/x2 and the x-axis, 2 < x <4, about the
y-axis. Use the shell method to find the volume of the
resulting solid.

67. Use the method of disks to determine the volume
of the solid obtained by revolving the graph of

y =x2/\4/4—x2 , 0 <x <1, about the x-axis.

68. Find the surface area of the solid that results from
rotating the graph of y = x* about the x-axis over the
interval [0, 2]. (Round your answer to four decimal
places.)

69. Find the surface area of the solid generated by rotating
the graph of y = cos x, —7/2 < x < /2, about the
X-axis.

70.* Find the length of the graph of y =¢™, 0 <x < 2.
(Round your answer to four decimal places.)

71.* Find the surface area of the solid generated by rotating
the graph of Exercise 70 about the x-axis. (Round your
answer to four decimal places.)

72-73 Use substitution and a table of integrals to evaluate the given
integral.

e =
1+cose”

sin2x

73. j dx
24/2cos x —cos® x
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590 Chapter 7 Techniques of Integration

74-77 Use the Trapezoidal Rule with n= 6 to approximate the
integral, and compare the result to the exact value of the integral by
determining the absolute value of the error £,.

74. Il4x3/2 dx
76. J':\/xz +1dx

78-81. Use the error estimate for the Trapezoidal Rule to
estimate |ET| for n = 6, and compare the estimate
with the actual error you found in Exercises 74-77.

2 1
75. L x—zdx

717. _[Oﬂ/} tan x dx

82-85. Use Simpson’s Rule to approximate the integrals
from Exercises 74—77 with n = 6. Determine the
absolute value of the error £_.

86-89. Use the error estimate for Simpson’s Rule to
estimate |E S| for n = 6, and compare the estimate
with the actual error you found in Exercises 82—85.

90. Prove that if f(x) =ax+b is a linear function on a
closed interval [a,b], then for any n, T, = Ibf(x)dx.

91-96 |Identify the type of the improper integral and determine
whether it is convergent or divergent. If it is convergent, find its value.

4 dx

91. 2y 92. [ e
6 dx ° 2
93. LE 94. Iomdx
o 2e" o dx
d
. J~*°°e“+4 g % . xlnx

97-98 Use the Direct Comparison Test to determine whether the
integral converges.

o7. [
0 VX’ +1
99. Use substitution to turn the improper integral

J~ﬂ2/4 cos/x

° Vx

100. Rotate about the x-axis the region bounded by the
graph of y = Jinx / x* and the x-axis over the interval
[1,0). Use the disk method to determine if the
resulting unbounded solid has finite volume. If so, find
the volume.

»Inx
98. -I-l ﬁdx

dx into a proper one and evaluate it.

101.* Rotate about the x-axis the region bounded by the
x-axis and the graph of y = ¢™ over the infinite interval
[0,00). Determine if the resulting infinite solid has
finite volume or surface area. If so, find their values.

102. Prove that the improper integral I;ﬁ
converges if and only if a > 1. x( nx)

103-106 Find the Laplace transform. (See Exercises 88-93 in

Section 7.7.)
103. L{te"’} 104.% L{tze‘”}

105.% L{sin kt} 106.* L{rcoskt}

Concept Check

107-113 Determine whether the given statement is true or false. In
case of a false statement, explain or provide a counterexample.

107. If lim £ (x)=L and L #0, then J:f(x)dx diverges.
108. If lim f(x) =0, then I:f(x) dx converges.

109. Let f(x) be defined on [a,oo) and S be the solid
generated by rotating the graph of f (x) about the
x-axis. If the surface area of S is infinite, then the
volume of S is also infinite.

110. If f(x) is an odd function, then Iif(x)dx =0.

111. If f(x) has a vertical asymptote at x = 0 and a > 0,
then J:a f (x)dx diverges.

112. Any rational function is integrable on any finite
interval that doesn’t include a zero of the denominator.

113. If an integrand contains the expression va* +x*, a
trigonometric substitution must be used to evaluate the
integral.

Chapter 7
Technology Exercises

114. Use a graphing utility to find the integral from
Exercise 33. If the answer appears different from what
you obtained by hand, prove that the answers are
equivalent.

115. Write a program for a computer algebra system or
programmable calculator that evaluates the trapezoidal
approximation 7, for a given input function on a
specified interval and positive integer 7. Find the
smallest n that provides an answer to Exercise 74 that is
correct to at least the first three digits after the decimal.

116. Use the program you wrote for Exercise 115 for the
integral from Exercise 75.
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117. Write a program for a computer algebra system or
programmable calculator that evaluates the Simpson
approximation S, for a given integral and an even
positive integer n. Find the smallest » that provides
an answer to Exercise 74 that is correct to at least the
first three digits after the decimal. Compare this with
your answer for Exercise 115. What n ensures that the
answer is correct to at least five decimal places?

118. Use the program you wrote for Exercise 117 for the
integral from Exercise 75.

119-120 Use the programs you wrote for Exercises 115 and 117
to approximate the given nonelementary integral with n = 50. Which
method (the Trapezoidal Rule or Simpson’s Rule) do you expect to be
more accurate? Use the built-in numerical integration command of
your technology to verify your conjecture.

119. jol 1+ x* dx 120. jole dx

OHAWKES LEARNING

Technology Exercises

591






