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434 Chapter 7 Methods of Integration

x%dx dx
19, J——— 20. J-&—-——
x2+1 x2V/x2+ 16
o J.Jiﬁ’i__ 2. J _dx

Vax® + ] xV1-9x2
23. J e * sin 5x dx 24, Jx sin”! x dx

Evaluate the integrals in Problems 25-33. If you use the integral
table, state the number of the formula used, and if you use substi-
tution, show each step. If you use an alternative table of integrals,
then cite the source as well as the formula.

25, J(l +bx)" dx 26. JJLX_

x(1 +x) dx P+ xdx

dx
14
x? d.x

Vaxt+1

o Use the Student Mathematics Handbook or other avail-

@ able integration tables to find the integrals given in
Problems 34-39. Cite the formula number or source
you are using.

Vidx + 1 (X
34. me—_dx 3s. fsec (5) dx
. 6 dx
36. | sin® xdx 37—
9x% + 6x + 1

)
SIn” x

w
-

32. | in' xdx

33.

7 | |

29. Jxe dx 30. Jxln2xdx
e |
|

dx

38. J (9 —xH¥ dx 39, J
COos x

40. Derive the sine squared formula shown on the inside back
cover (Formula 348):

Jsin“xa’x: ix—dsin2x+C

I ~cos2x
2

41. Derive the cosine squared formula shown on the inside back
cover (Formula 317):

Hint: Use the identity sin® x =

Jcoszxdx =1x+tsin2x +C

I +cos2x
——

Problems 42-44 use substitution to integrate certain powers of sine
and cosine.

Hint: Use the identity cos® x =

42. Jsin4 X oS x dx Hint: Let u = sin x.

43, Jsinl' xcos® x dx Hint: Let u = cos x.

Hint: Use the identities shown in
Problems 40 and 41i.

45. Exploration Problem Using Problems 42-44 formulate 2 proce-
dure for integrals of the form

. el
44, J $in” x cos” x dx

Jsin”’ x cos” x dx

Find each integral in Problems 46-51.

e* dx dx
46. Jl-i—ex/z 47, me'/z-rx‘/“‘
4 dx 18tan® f sec?r
48, | ———M—— 9. | —————
Jxm + 2x1/2 J (2 + tan?1)2

50. J dx

e —¢*
51. J e dx
(x+4) vdx2 +4x et ter 42
52. Find the area of the region bounded by the graphs gf
2
y=~——x—— and y =0 from x =0 to x = 4,

x2+9
53. Find the volume of the solid generated when the region under
the curve
372
Jl _ re—
x2+9

between x =0 and x = 9 is revolved about the x-axis.

54. Find the volume of the solid gencrated when the curve
y o= x(L - xH" from x = 0 to x = | is revolved about
the x-axis.

55. Find the volume of the solid generated when the curve
y = L(] + ﬁ)l/3
VX

between x = 1 and x =4 is revolved about the y-axis.

$6. Find the volume of the solid generated when the curve

= /4~ 32 between y = 2 is revolved about
the y-axis.

l and y =

57. Let y = f(x) be a function that satisties the differential equa-

tion
Find the arc length of y = f(x) between x = % and x = %

58. Find the arc length of the curve y = In{cos x) on the interval

[0, x/4].

2
59. Find the area of the surface generated when the curve y = X
on the interval {0, 1] is revolved about the x-axis.

7
60. Find the area of the surface generated when the curve y = ¥
on the interval {0. 1] is revolved about the y-axis.

61. Show that Jcscxdx = —lnlcse x + cot x| + C.

. . . Csex 4+ cotx
Hinr: Multiply the integrand by —— it
CSC X + cotx

62. Find JZsinx cos xdx by using the indicated substitution.

a. let u=cosx.




