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8.1 Integration by Parts 441

onnected by the arrows according to the opera-

roducts of the functions ¢

We combine the p :
s to obtain

tion signs above the arrow
./‘xzcxd_r = x2e* — 2xe’ + 2¢° + C.

this with the result in Example 3.

fx’ sinx dx.

= sinx, W list:

Compare

EXAMPLE 8  Evaluate

Salution With f(x) = x? and gx)

! gx) and its integrals

N . _ -t -
= - F - "‘\”z c.?- v e —2%fe _ 2 e i) and its derivatives
(+) sin x

x?

= _cosx

@ W = Cog & c; AV c.—.# A 3‘\'1 (-)
;- ks & + = —sinx
v -t - G = cosXx

6 =)

C Q \~ —Y_\,-JT .-.&_- e = —_t
A b = " SAN j Again we combine the products of the functions connected by the arrows ace

..\é_ —
= -{'L&Sth?-ﬁtsa]-\- e

0 =  sinXx
ording to the

on signs above the arrows 10 obtain

Exercises 8.1

Integration by Parts
Evaluate the integrals in Exe

1. ./xsin‘—;-dx ,2.//8\:0571'60’0 w0,
[

3. / t*costdt 4.

7. '[xe‘d_'x 8.
% /‘1 e dx 10.

operati
fx’sinxdx= -x3c05x+3xlsinx+6xcosx—-65inx+ C. -]
The Additional Exercises at the end of this chapter show how tabular integration can
be used when neither function f nor g can be differentiated repeatedly to become zero.
3 =
ccises 1-24 using integration by parts. 15 f watar —’]'6/ f ple™dp
3 CasT © e
e 17. f (x* — 5x)e"dx 18. '/‘(rl +r+ e dr
Si Ve 0
9 -8 T ol
ﬁz e T 19. ije‘dr 20. f 12e*dt
2 e
5. -[ xInxdx ,6’] Blnxde —» 4= b 21. -/e"sinadB ,Zaffe"’cosya‘y
L dva wd doae
fxe" dx 23. f e cos Ix dx 24, f e > sin 2x dx
f(xz—zx+|)e1'dx :
Using Substitution
Evaluate the integrals in Exercises 25-30 by using a substitution prior

g / tan™'y dy 12.

13. /xseczx dx 14.

@ ‘-‘"-‘““v:‘} = a‘-“,\\ -
2zl

ey - S(:%;oév -

-
_[ sin” ydy to integration by parts.
f4xsec12_zu!x 25./.8'3"'"9{!5 26. jlx\.-"l — xdx
a

C’} ! B c!-\f:cl
T
V:\h_

E ‘m;‘a '%_ﬁ\ﬂ(\*‘am)*‘d‘
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w1
27. f xtan? x dx
o

9. f sin (Inx) dx

Chapter 8: Techniques of Integration

}S(fln(x + x¥) de

Jo. f Hinz) d=

Evaluating Integrals
Evaluate the integrals in Exercises 31-50. Some integrals do not re-

quire intcgration by parts.
vV
a2, [ 2T
f Vx

i, jrsccxldx
;af‘fx(mx)idx 34, f—l—a".z
x (In x)*
Inx (ln x)*
3s. —'xz dx 36. f-—-j-—d_r
a7 ‘/.Ijt’:'ﬁ{t as, fx’e"dx
/}f/z’ Vxi+ ldx 40. fx‘sinx’dx
42, fsinlrcos4xdx
o [

/«ff\/;ev?dz

2
48. [ x3 cos 2x dx
(1]

41. fsin 3x cos 2x dx

43. fe" sin e* dx

45, fcas Vx dx

w2
47.f 81sin 20 49
o

H
49, 1sec e dt
./z/\/s'

Theary and Bxamples
51. Finding area Find the arca of the region enclosed by the curve
» = x sin x and the x-axis (sce the-accompanying figure) for
a. 0=x=m.
b. 7 = x = 2.
c. 27 = x = 3.

d. What pattern do you sce here? What is the arca between the
curve and the x-axis for nr = x = (n + 1), n an arbitrary
nonnegative integer? Give reasons for your answer.

Va%]
50. f 2xsin™! (x?) dx
a

y

10 y=xsinx

0 !7\\/271' r
-5

Finding area Find the area of the region enclosed by the curve
¥ = xcosx and the x-axis (see the accompanying Mgure) for

a. w/2 = x = 3w/2
b. 3m/2 = x = 57/2.
c. 57f2 =x= Tm/2.

52

@u"‘" D n-e™ >
LM\

J"ﬂ._—, e'u A“
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d. What pattern do you scc'?‘v‘m;u js"the area between the curve

and the x-axis for

- 2n + 1
(2n2 l).ﬂ-sxﬁ("ﬂz )ﬂ'-

ons for your answer,

 an arbimary positive integer? Give reas:

¥

10 y=xCOSX

L3 jti: 4
T 2
;10|—

Find the volume of the solid gencrated by re-

the first quadrant bounded by the coordinflu:
and the line x = In2 about the line

>

<

Y

53, Finding volume
volving the region in
axes, the curve y = &%,
x=In2.

Finding volume Find the volume of the solid generated by re-
volving the region in the first quadrant bounded by the coordinate
axcs, the curve v = €7 and the linex = 1

a. about the y-axis.
b. about the linex = 1.

55. Finding volume Find the volume of the solid generated b?' re-
volving the region in the first quadrant bounded by the coordinate
axes and the curve v = cosx, 0 = x = /2, about

£

a. the y-axis.
b. the linex = /2.

56. Finding volume Find the volumc of the solid gencrated by re-
volving the rcgion bounded by the x-axis and the curve
y==xsinx,0 =x= 1, about
a. the y-axis.

b. the linex = .
(Sec Exercisc 51 fora graph.)

§7. Consider the region bounded by the graphs of y = Inx,» = 0,
and x = e.

a. Find the area of the region.
b. Find the volume of the solid formed by revolving this region
about the x-axis.
c. Find the volume of the solid formed by revolving this region
about the line x = —2.
d. Find the centroid of the region.
58. Consider the region bounded by the graphsof y = tan~' x, y = 0,
and x = 1.

a. Find the area of the region.

b. Find the volume of the solid formed by revolving this region
abgut the y-axis.

59. Average value A retarding force, symbolized by the dashpot in
the accompanying figure, slows the motion of the weighted
spring so that the mass's position at time ¢ is

y=2ecost, 1=0.

c:."\' W 22T =) ciu: '2.-...5;4.

ez\, GlV: \, 2t e A"r—
»

Nz
3 &w-"«-\)g’v
\’g ?a-ﬂ'.‘}

& i
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