550 Chapter 7 Techniques of Integration

We have seen this situation arise before; since the integral we are trying to evaluate
appears on both sides of the equation, we can solve for it.

2[56(:3 xdx = secxtanx+1n|secx+tanx|

Isec3 xdx =%(secxtanx+ln|secx+tanx|)+C

7.3 Exercises

1-36 Evaluate the given indefinite or definite integral involving 35. J-sin x+/1—sinx dx 36. I cos” x
powers of sines and cosines. V1+sin x
. . R (Hint: In Exercises 35 and 36, use the identity
1. .[sm X cos x dx 2. _[smxcos xdx x
sinx = cos(——xj )
3. Icossxdx 4, Icosxsinxdx
5. [sin* xdx 6. [sin™ xcosxd 37-57 Evaluate the given indefinite or definite integral involving
powers of tangents and secants. Note that the integrals involving
7. I 7 052 xsin x dx 8. I i 21 di cotangents and cosecants can be handled by rules analogous to
0 0 those discussed in this section.
n of 0 cos 4a
. LTcos [2}10 10. -[ sm4a 37. _"tans xdx 38. _"cot“ xdx
11. Isin7 xcos® xdx 12. _[ sin” xcos” xdx 39. Isec4de 40. Itan3xsec3xdx
13. Isin“[%jcos“(%jd@ 14. _[ sin’ x dx 41. J’ tant9 1. J‘COtS X
\secd cscx
T . o,
15. IO sin” x dx 16. .[cos 3tsin® 3t dt 43. jtanxsec6 dx 44. J‘ sec’ X
. J.\/_ 5 \3/tanx
. cosxsin’ x
45, jcsc“tcoty2 tdt 46. _"tan xsec* xdx
3m 3 t 2 t
18. .[o sin [gj cos (Ej dt 47. Itanz xsecxdx 48. Icsc3 xdbx
. ™2 . - m
19. Is1n3 xcos’ xdx 20. .[0 sin” xdx 49. _[0 "tan® xsec’ xdx 0. Iz/3/3 cscxcot” xdx
= 8cos’ v sin® Vx 4
2. |, ————"dx 2 esct cse 2
_Lz/4 I~ 51. L/G csc” xdx 52. j otz dz
sin 2x +sin’ x 42
22. I—dx 53. j sec3 Y da 54. IsecG 33cot’33d3
cos X cot” 2«
23. Il6sin2 xcos’ xdx  24. Icosé xdx 55. ICSC4 4xcotdxdx
. 7 3 . .
25. _[sm xcos’ xdx 26. _[smxsmedx 56. J-y\/T_S2 osc ( )cot“ (Sg)ds
/2 ™ .
27. IO cos2xcos3xdx  28. IO cos(—4x)sm 6xdx . ” cot i 1

0 t
29. [sin8xsin(~7x)dx  30. J./%dﬁ e

3 sin 3x > 58-63 The given integral does not directly fit any of the cases
31. ,[ m 32. _[0 V1—cosx dx discussed in this section. Use trigonometric identities and familiar
integration rules to evaluate it.

1. J- coS x 14, J- cos x
«ll—smx «ll—cosx 58. jsinxc0t2xdx 59. J-xseczxdx
60. IsecS xcotxdx 61. Iztanz 2zdz
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62.

64.

65.

66.

67.

68.

69.

70.

71-73 Use the product-to-sum identities of this section to verify the

63. | sindx .

Icsc“ xcos’ xdx
secx

Verify the following reduction formula for m, n € N.
(Hint: Use integration by parts.)

s om—1 n+l
. S X COS X
J.sm’" xcos" xdx=——-—"—"-——
m+n

m—1
+

J‘sin’"’2 xcos” xdx
m+n

Use Exercises 3, 24, and 64 to evaluate the following

integrals.
a2 5 .2 6
a. Ism xcos’xdx b. Jsm xcos’xdx

Find the area of the region between the x-axis and the
graph of f(x)=sin’ xcos’ x fromx=0to x=7/2.

Find the volume of the solid obtained by revolving the
region bounded by the graphs of y = tanx + cotx, y =0,

x=m7/6, and x =7/3 about the x-axis.

Repeat Exercise 67 for the graphs of y = cosx + secux,
y=0, x=—7/4, and x =7/4.

Find the centroid of the region bounded by the graphs

of y=x+sinx, y=0,and x = 7.

A particle is starting from the origin and moving
along the x-axis so that its velocity at # seconds is
v(1)=mtan® (m/18)sin(mz/18) units per second
(0 <1< 8). Find its position at ¢ = 6 seconds.

given formula for m, n e N,

71.

72.

73.

T, . 0if m#n
_[ sin mxsin nx dx = )
-7 mif m=n

™
J sinmxcosnxdx =0
=T

0 if m#n

™
j COS mx oS nx dx = .
-7 w if m=n
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Concept Check

74-77 Determine whether the given statement is true or false. In
case of a false statement, explain or provide a counterexample.

74. jsinzxdx—x=C—jcos2xdx
75. joﬂsinzxdx=‘|‘:coszxdx

76. According to the text, the best way to evaluate
jsec4 xtan® xdx is by using integration by parts.

77. According to the text, the best way to evaluate
jsec3 xtan* xdx is by using integration by parts.
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