EXAMPLE 6  Finding Area

Find the area of the region bounded by the curve y = xe * and the x-axis from x = 0 to
x =4.
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FIGURE 8.1 The region in Example 6.
Solution The region is shaded in Figure 8.1. Its area is

4
f xe “dx.
0

Letu = x,dv =¢e Ydx,v = —e *,and du = dx. Then,

4 4
/ xe “dx = —xe_'r]g — / (—e ) dx
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EXAMPLE 7  Using Tabular Integration

Evaluate
f x2e® dx.

Solution ~ With f(x) = x%?and g(x) = &*, we list:

f(x) and its derivatives £(x) and its integrals
x? — (+) e’
oo - e
2 E_______(+}____“‘* &

0 T

We combine the products of the functions connected by the arrows according to the opera-
tion signs above the arrows to obtain

/xzexdx = x2e¥ — 2xe* + 2¢* + C.

EXAMPLE 8  Using Tabular Integration

fx3 sinxdx.

Solution ~ With f(x) = x*and g(x) = sinx, we list:

Evaluate

f(x) and its derivatives £(x) and its integrals
X — +) sin x
3x — -) ™ —cosx
—_—
6x T (+) —sinx
N
6 (—) COS x
‘-\‘_1_\—_______
0 T = sinx

Again we combine the products of the functions connected by the arrows according to the
operation signs above the arrows to obtain

/x3sinxdx = —x cosx + 3x%sinx + 6xcosx — 6sinx + C. ]
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Exercises 8.2 :

dx. v

. u=x.,du=dx;dv = sin

g P

jxsin%dx=—2xcos§—f{—

|

S %) dx = —2x cos (5) + 4 sin ( ) 4+ C
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4, Sin X
. (+)
X? m—  —C0S X
() |
2X =———  —sinx

2 —  COSX

0 fxi’sinxdx:—xi’casx+2xsinx+2cc—sx+(.‘
5. u=lnx.du=i—":d\fzxdx.vz’:—;:
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1. u=tan ly,du=d—’;g'd v=dy,v=y;

jhm ydy=ytanly- f—d) yan 'y =TI (14y})+C=ytan"y—Iny/T4+y +C

(+)

X2 — 5K ep

X =) ——

(+)

'ex

(]

0 f(x —5x)etdx = (x2 = 5x) et — (2x = 5)e* + 2 + C = e = Txe* 4+ Te* 4+ C
=(x*=Tx+7)e +C

20. u=sin"!(x?),du= 2% : dv=2xdx, v=x%

y 1=xt
e : nIVE Ve e 1\ (= V2 (1 -y
jﬂ 2csin”! (x*) dx = [*sin ! ()T - | xP ]”xl:(ﬁ) (E)"‘f@ 2(| x}'
l,f"\/i
- T 4 - 7 3 _ ﬂﬁ\/g 12
=g+ [Vimx] =g [io1=2

24, f tsin 2xdx; [y = 2¢] = je sinydy=1;[u=siny, du=cosydy;dv=e¥dy,v=—e"]
#l—%(—e -"sinerje-*'cosydy) [i=cosy.du=-siny;dv=e’dy,v=—e!|

Iz—%e-‘sinyk(emosy f smy)dy) —%e»‘(sinercosy)—lJrC’

et

=
EN
C

I

[=-lev(siny4+cosy)+C = I:—ﬁe i(siny + c0s y) + C = — & (sin 2+ cos 2x) + C, where

T
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