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7.1 Exercises

1-4 Evaluate the integral using integration by parts with the
suggested choice for v and av.

1. Ixex dv; u=x, dv=e'dx
2. I4xcos2xdx; u=x, dv=2cos2xdx
3. I4x3 Inxdx; u=Inx, dv=4x>dx
4. Iarctan xdx; wu=arctanx, dv=dx
5-36 Evaluate the integral. (Hint: For some integrals, you may

use an alternative method of integration in addition to or instead of
integration by parts.)

5. J-(t+1)e5’ dt 6. J‘xzex3 dx
7. IZx sin x dx 8. Iarcsinxdx
d
9. [xin(x*)dx 10. len(xxz)
ln(xz)
11. sz In x dx 12. J-de
13. J‘(s—})es’3 ds 14. I(s —3)(3(“3)2 ds

15. [(2x+7)e"dx 16, [JzIn(2’

17. [xdx—2dx 18. [(3x+1)Yx—Tdx

19. [Bxinxdr 20. [log, xd

21. jln[ 22. [(0+1)sin0do
23. [xsecxtan xd 24. [sec’ xtan xd
25. [xesc” xdx 26. [xese? (x)dx
27. I32;ldx 28. [x7e" d

29. [(1+2)coshrar  30. J.\/zj:—_sdx

31, [xx+ldx 32. [(3-4x)sinh 2xdx

33. j(3x+2)sech2xdx 34. j2csch2xcothxdx

35. Ix\/Zx—de 36. j@cos(@z)dH

37-48 Evaluate the integral. If necessary, use integration by parts

more than once.
37. j@zcosﬁdﬁ 38. jr%’dx

39. je"cosxdx 40. jsinxcosxdx

41, [9¢ sin3tdr 42. 207" dr
43. [esin2xdy 44. [2¢*sinxcosxdx
45. [ x” sinh xdx 46. [sec’ xdx
47. [cos(Inx)dx 48. [(inx) dx

49-56 Combine the method of integration by parts with substitution
to evaluate the integral.

49. je&dx 50. j2x3sin(x2+1)dx
arctan 1/f
51 | 2\(f ) 52. [tin(2—t)dr

sinx

54, Jsin(Zx)e dx

53, J~ arccos f

55. J9x2 (ln x)2 dx

56. jcosa(:/ ) gt

57-64 Evaluate the definite integral. (Use integration by parts only
when necessary.)

1
57. J arccos x dx
12

59. J.(:r e”’

Ng 1
61. Iﬁb arctan;dx

58. jzelnfdx
22
sinfdb 60. j:tzsintdr
62. Ixe dx

eInx?
64. [ d

63. j; In(r* +1)dr

65-70 |Integration by parts can often be used to evaluate integrals
involving inverses of functions, and in fact leads to a general formula,
as follows.

Lety =f"(x),s0
x=f(y)and dx=r"(y)dy.

u=y dv=Ff(y)dy
—jf d
du=dy v=£(y)

jf“(x)dx = ny’(y)dy

= xf™ jf

For instance, if we let f(x)=e”, then y=f"(x)=Inx.

J.In)(dx:_[f’1 X dx
= xf J'eydy
=X|nx—ey

=xInx—e™ y=Inx
=xInx—x
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In Exercises 65—70, use this method to evaluate the given
indefinite integral. (Hint: In starred exercises, show that
cosh(sinh“ x) =+/1+x? and that cosh(tanh’1 x) = 1/\/1 —x? as

part of the process toward the answers.)

65. J.sin'I xdx 66. J.cos'l xdx
67. J“[an’1 x dx 68. Jlogz xdx
69.% j sinh™" x dx 70.% j tanh™' x dx

71. Use integration by parts to find the area of the region
bounded by the graphs of y =6tan™" (2x), y=0, and

x:\/§/2.

72. Use integration by parts to find the area of the region
bounded by the graphs of y =sin(Inx) and y =0
(1<x<e.

73. Consider the region bounded by the graphs of y = ¢,
y=0,x=0,andx=1.

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.

74. Repeat Exercise 73 for the region bounded by the
graphs of y = xcosxand y=0 (0 < x <7/2).

75. Consider the region bounded by the graphs of
y=arcsinx, x =0, and y =m/2.

a. Find the centroid of the region.

b. Rotate the region about the x-axis and use the shell
method to find the volume of the resulting solid.

76. Use the shell method to find the volume of the solid
obtained by revolving the region bounded by the
graphs of y =2,y =0, x =0, and x = | about the line
x=-1.

77. Find the centroid of the region bounded by the graphs
ofy=Inx,y=0,andx =e.

78. The definite integral le xsin(nx)dx, neN is called
7r =T

a Fourier coefficient. Use integration by parts to verify

n+l 2

that its value is (—1)"" =. (The theory of Fourier
n

series is very important in applied mathematics. You
will be introduced to infinite series of functions in
Chapter 10.)
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79. Use integration by parts to prove that if f(x) is
continuously differentiable on [—7r,7r], then the limit
of the Fourier coefficients is 0.

lim — Jf sin (nx)dx =0

n—o qr

80. Use integration by parts to prove the formula

n+l

x"Inxdx = n+l)lnx—1|+C.
T (n+1)

(n+l)

81-87 Use integration by parts to prove the given reduction
formula for n e N,

sin”™" xcosx

81. jsin”xdx:— +n_1fsin"’2xdx
n

n

n

);( sin (kx) —%jx”’l sin (kx) dx

82. jx” cos (kx) dx =

k

cos ((kx)+ ZJ-x”" cos (kx) dx

. "sin(kx)dx =—
83 jxsm()x p

84. I dx——xe ij"’lek‘dx, k#0

85.* jtan xdx—

—Itan n#l

tan xsec” > x

2
86. Isec"xdx = A I Isec”’zxdx, n#l
n— n—
.

87. I(ln x)n dx = x(ln x)n —nj(ln x)n dx

88-95 Use the above reduction formulas to evaluate the integrals.

8. [sin® xd 89. [x’cos2xd

90. [’ sin (mx)dy 91. [cosxsin® xe™™ dx
92. [sec’ xax 93. [(inx) dr

94. [tan" xax 95. [ x'e" d

96. Use the appropriate reduction formula to evaluate the
. w2 .
definite integral jo sin® xdx. Can you conjecture a

possible formula for n =8, 10, 12, ...?

97. Use integration by parts to prove the formula
I'sin (kx)—k cos (kx)

PERE e +C.

jsin(kx)elx dx =

98. Use your solution to Exercise 97 to find a similar
formula for jcos (kx)e™ dx.
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99-102 In Exercise 91, you had to use a reduction formula to
evaluate J'u3e” adu. Note that you can obtain the same answer by

using the method of undetermined coefficients, as follows. Assuming
that the answer has the form

Au’e’ +Bue" +Cue" +De" +E,
differentiating yields
u'e’ = Au’e" +(3A+B)u’e’ +(2B+C)ue’ +(C+D)e".
By equating coefficients we obtain
A=1 3A+B=0, 2B+C=0, and C+D=0.

Solving the above system yields B= -3, C= 6, and D= —6 (while
E=C, is arbitrary).

In Exercises 99-102, use the method of undetermined coefficients
to evaluate the given integral. (Note that this method will become
important in Section 7.2.)

99. J.8x3e“ dx 100. _[(x4 —x)e" dx

101. _[13e3" (sin2x)dx (Hint: Anticipate the answer in the

form stated below.)

Ae*sin2x + Be** cos 2x

102. .[5 sin2xcos3xdx (Hint: Anticipate the answer in the

form stated below.)

Asin2xcos3x+ Bcos2xcos3x

+ Ccos2xsin3x+ Dsin2xsin3x+ E
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