Jan. 22 Math 2254H sec 015H Spring 2015

Section 7.1: Integration by Parts

Recall the product rule:

2 10)90)] = 109 () + G (x).

Let’s subtract gf’ from both sides and consider an anti-derivative:
f(x)g'(x) = i([f(X)g(X)] —gx)f(x) =
[ogaac = [{Zirgu-atore} ox

= [ Slfeogtnax— [ g0r ) ax
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/ F(x)g(x) dx = f(x)g(x) - / 9(x)F (x) ox

by we ‘Q(x) ) Yun du = '?I(X) A)‘

Vo= (b(x) , Yha dv = GO Ix

/udv:uv—/vdu
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Judv=uv-— [vdu Choits:
Evaluate w:X oy dV: Cosx dx
/xcosxdx o

e Gsy  end vz X IX

L’J‘ we X dun = ‘JX
vz Siny dv = (osx ax

J'ﬂ(on dx = x Sinx — g Qinx IX

= X Sin¥X + Cosyx + C
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Judv=uv—[vadu

Evaluate
2¢V d Ve e’ _ 2
y-eray dve e dy
/\_/\_/\’
v Y W = 24
(9"6 - I 2y e J‘?’ * Zb d “ >
ve e’ dv: & J»

w Y
c e - (299 - | 2¢ Jb}
9 9 2
\97'@ - 2\3 e + Qe -+ C

() January 20, 2015 5/54



Judv=uv-— [vdu T s 2y

Evaluate
/x3lnxdx Ve 7 dv= Do dx
Tr\7 030‘-v\
4 T _ du: % 9x
%((—Qw—{zq"xe "‘*'0‘:)‘ x
s _ﬁ- du= XgAx
bl 3
X Qv\)a -1 g X A)‘
y Lo
X - - X < C
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Another unusual use of Int. by Parts
Evaluate the integral Z where X x
Led w=e d= &

7= /e"cosxdx
V* Sing V< Cosx IX

/—\/_\_/—\_,
x .
= ; Sinx - .Ye Sinx Jx Lt u-g Jwvé( I

Ve - Gosx Ju= Sinx ox

. e’(si“' (—&x&sx + SexCDW Jy)

N
I‘CSXAX-P(?CD;)(-I +2C
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Al L ok bl b s

X X
QI - @ SanAx + € Cosx +'LC

X
T - —;;Ssv\x +t6Co(X+C

X
»r(’.x S\-\x)X : e Sinx -T

X
. %égl,\x_{;@&sx + ko
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Definite integrals

b
| 100900 0 = 1609015~ [~ 0f () o

Evaluate [lInxdx = we oy dwix
e

¥ Dax \Ie- ‘Yx7‘ dx VEX du= ox

: xPnx \e‘[x \le

e - that - [e-1)=een -1
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Application

The region in the plane bounded between the curves y = ¥, x = 2,

y = 0and x = 0 is rotated about the y-axis to form a solid. Find the
volume of the solid.

;\

S
L’b\ Q \'0\\-\’\'\—\. 0"' v C\\LM-
\JS : 2w F\" AX
X

(0\\ k < 2w Xe A)(
] " — re\~§
:k'l(/v“}f r= *
DX kgl
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TolJ\ Voluau
2
V= SZWXeXJx e X dw= o
\I:a)( JV:;&]X
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