Exercise

600 Chapter 8: Techniques of Integration

EXERCISES 8.6

Using Integral Tables

Use the table of integrals at the back of the book to evaluate the inte-
grals in Exercises 1-38.

1/ dx 2/ dx
xVx—3 xVx + 4
3 x dx 4 x dx
S Va2 ) x4+ 32
5. /x\/2x— 3dx 6. /x(7x+ 572 dx
7 /7“9_4de 8 \/L
x? >Viax — 9
A/ _ 2
9. /x\/4x—x2dx 10. /#dx
1 /L 12 /L
V7 + x? V7 — x?
\/4 — 2 A/ v2 —
13. /%dx 14. /%dx

15. /\/25 — pdp 16. /q2\/25 — q%dg

17

19

21.

23.

25

27

29

31.

33.

/ o,
V4 — 2
do
: 5 + 45sin26
/e”cosStdt
/xcosflxdx
/ ds
) (9 — 52)?

/\/4x+9

L 5 —dx
X
/\/3t—4

. fdt

/ x2tanx dx

/ sin 3x cos 2x dx

18

20

22.

24,

26

28

30

32.

34.

/ ds
Vs? =2
do

: 4 + 5sin 20

/efs’ sin 4¢ dt

/xtanflxdx
/ do

") o@e-ey

/ Vox — 4

L T dx
X
/V3r+ 9

. fdt

-1
/tan2 xdx
X

/ sin 2x cos 3x dx

Copyright © 2005 Pearson Education, Inc., publishing as Pearson Addison-Wesley



http://media.pearsoncmg.com/aw/aw_mml_shared_1/copyright.html
tcu0806a.html
tcu0806a.html
tcu0806a.html

Exercise

Exercise

Exercise

8.6 Integral Tables and Computer Algebra Systems 601

35. / 8 sin 47 sin é dt

0 0
37. /cos3 cos4d9

.t .t
36. /smgsmgdt

38. / cos g cos 76 db

69. /cscsxdx 70. /secsxdx

71. / 16x3(Inx)? dx 72. / (Inx)? dx

Substitution and Integral Tables

In Exercises 39-52, use a substitution to change the integral into one
you can find in the table. Then evaluate the integral.

39 X Ex+1 x% + 6x »
’ (x2 + 1) (x2 + 3)2
-1 \/
41. sin”! Vi dx 42. cos
/ Vx
Vx V2 —x
43. ———dx 44. ——dx
V1-—x Vx
45. /cott\/l —sin*td, 0<t<m/2

46 / oA
tan V4 — sin’¢

47 /diy
) V3 + (Iny)?

48 cos 0 db 49 3dr
V5 + sin’ 6 Vor? —1
3dy /
50, [ ——rr 51. | cos™' Vixdx
V1 + 9y?

52. /tan_l Vydy

Powers of x Times Exponentials

Evaluate the integrals in Exercises 73-80 using table Formulas
103—106. These integrals can also be evaluated using tabular integra-

tion (Section 8.2).
74. / xe * dx

73. /xe3xdx
75. /x3e"/2dx 76. /x2e’”‘dx
78. / x2 2 dx

77. / x22%dx
80. / 2V gy

79. / xm* dx

Substitutions with Reduction Formulas

Evaluate the integrals in Exercises 8§1-86 by making a substitution
(possibly trigonometric) and then applying a reduction formula.

Using Reduction Formulas

Use reduction formulas to evaluate the integrals in Exercises 53—72.

3
81. /e’sec3 (e' — 1)dt 82. [ & \/

\/
1
83. / 2Vx? + ldx
0

/\//2 dy
84. —_—
o (1=yHP
2 (},,2 _ 1)3/2
85. / ———dr
1

53. / sin® 2x dx 54, / sin5gd9

55. /8c0s 27t dt 56. /3cos 3ydy

57. /s1n229 cos® 20 d6 58. /9sm 0 cos’? 0 db
59. /2s1n tsect t dt 60. /csczycossydy
61. /4tan 2x dx 62. /tan (%) dx

63. / 8 cot* 1 dt 64. / 4 cot® 2t dt

65. /2sec3 X dx 66. /%cs@zdx

67. /3sec 3xdx 68. /csc“gdﬁ

1/V3 di
86.% CETE
Hyperbolic Functions

Use the integral tables to evaluate the integrals in Exercises 87-92.

1. .5 cosh* \f
87. / 8smh 3xdx 88. Ve

89. / x2 cosh 3x dx 90. / x sinh 5x dx

91. / sech’ x tanh x dx 92. / csch? 2x coth 2x dx

Theory and Examples

Exercises 93—100 refer to formulas in the table of integrals at the back
of the book.

93. Derive Formula 9 by using the substitution # = ax + b to evaluate

X
/ (ax + b)? dx

94. Derive Formula 17 by using a trigonometric substitution to evaluate

/ dx
(a® + x2)*
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99.

100.

101.
102.
103.

104.

105.

106.

Chapter 8: Techniques of Integration

Derive Formula 29 by using a trigonometric substitution to evaluate
/ Va? — x%dx.

Derive Formula 46 by using a trigonometric substitution to
evaluate

dx
/x2 V2 = a?

Derive Formula 80 by evaluating

/ x" sin ax dx

by integration by parts.

Derive Formula 110 by evaluating

/ x"(In ax)™ dx

by integration by parts.

Derive Formula 99 by evaluating

/ x" sin”! ax dx

by integration by parts.

Derive Formula 101 by evaluating

/x” tan™! ax dx

by integration by parts.

Surface area Find the area of the surface generated by revolv-
ingthecurve y = Vx2 + 2,0 = x = \6, about the x-axis.
Arclength Find the length of the curve y=x2
0=x=V32.

Centroid Find the centroid of the region cut from the first
quadrant by the curve y = 1/Vx + 1 and the line x = 3.

Moment about y-axis A thin plate of constant density 6 = 1
occupies the region enclosed by the curve y = 36/(2x + 3) and
the line x = 3 in the first quadrant. Find the moment of the plate
about the y-axis.

Use the integral table and a calculator to find to two decimal
places the area of the surface generated by revolving the curve
y = x2, —1 = x = 1, about the x-axis.

Volume The head of your firm’s accounting department has
asked you to find a formula she can use in a computer program
to calculate the year-end inventory of gasoline in the company’s
tanks. A typical tank is shaped like a right circular cylinder of ra-
dius 7 and length L, mounted horizontally, as shown here. The
data come to the accounting office as depth measurements taken
with a vertical measuring stick marked in centimeters.

a. Show, in the notation of the figure here, that the volume of
gasoline that fills the tank to a depth d is

—r+d
V=2L V2 = y2dy.

-r

b. Evaluate the integral.

Y

— Measuring stick

V\
\ \
\ \

0+ (, )

\ // \ /Id = Depth of
z gasoline

|
L |

107. What is the largest value
b
/ Vx — x%dx
a

can have for any @ and b? Give reasons for your answer.
108. What is the largest value

b
/ xV2x — x2dx

can have for any @ and b? Give reasons for your answer.

COMPUTER EXPLORATIONS
In Exercises 109 and 110, use a CAS to perform the integrations.

109. Evaluate the integrals

a. /xlnxdx b. /lenxdx C. /x3lnxdx.

d. What pattern do you see? Predict the formula for f x* Inx dx
and then see if you are correct by evaluating it with a CAS.

e. What is the formula for f x"Inxdx,n = 1? Check your an-
swer using a CAS.

110. Evaluate the integrals
a. /lnfzxdx b. /lnf;cdx c. /l%xdx.
x x X
d. What pattern do you see? Predict the formula for

Inx
—dx
i
and then see if you are correct by evaluating it with a CAS.

e. What is the formula for

/h’j‘dx, n=27
X

Check your answer using a CAS.
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111. a. Use a CAS to evaluate c. Now substitute x = (7/2) — u and add the new and old inte-
=2 - grals. What is the value of
sin” x
A sin” x + cos"x /2 sin” x A
. . e . A sin"x + cos’x
where # is an arbitrary positive integer. Does your CAS find
the result? This exercise illustrates how a little mathematical ingenuity
b. In succession, find the integral when n = 1,2, 3, 5, 7. Com- solves a problem not immediately amenable to solution by a
ment on the complexity of the results. CAS.
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