7.3. Integration by Partial Fractions WWW.C

.org

7.3 Integration by Partial Fractions

I _ A, B
2—1 x+1 x—1
l=A(x—1)+B(x+1)

Letx=1.

Letx=—1.
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X _ A n B
2=2x—3 x—-3 x+1
x=Ax+1)+B(x—3)

Let x = 3.
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Letx=—1.

Letx=0.

Letx=—2.

Letx=1.
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X3 4x
/x72+4dx:/xdx—/x2+4dx

x2
=5 —2In|x® +4|4+C

5.
1 o 1 |
/d¢:/<l—>d¢
1 1
0 e 0 ¢
= [0—Inf1+0llp
—1-1n(2)
6.
a1 A B C
2x+1) 2 x x+1
x—1=A(x+1)+Bx(x+1)+Cx*
Letx=—1.
-2=C(1)
2=C
Letx =0.
—1=A(1)
—-1=A

Pick any other value of x to find B.

x—1=A(x+1)+Bx(x+1)+Cx*
2—1=—(2+1)+B(6)—(2)(4)
1=-3+6B-8
12=6B
2=B
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7. Let u = sin©. Then du = cos®6.
1 A B

w+4u—5 u+5+u—l
1 =A(u—1)+B(u+5)

Letu=1.
1=B(1+5)
1=6B
1—B
c=
Let u = —5.
=A(-5-1)
1=-6A
1—A
6=
Then

1
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sin® — 1
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8. Let u = ¢° and du = €°d®.

+C
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3¢° 3
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Then
3 A n B
w2—1 u+l u—1
3=A(u—1)+B(u+1)
Letu—=1.
3=B(1+1)
3=2B
3
Z—B
2
Letu—=—1.
3=A(-2)
3=-2A
3
A
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9.

In 4 In4

1 1
dx= [ ————d
/2+ex g /ex(Ze‘x—i-l) *
—In 3 —In 3
In 4 .
e
= [ -~ 4
/26"‘—1—1 o
—In 3

Let u = e™*. Then du = —e *dx.
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In 4 %

/ e * J du
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2e %+ 1 2u+1
—In 3 3

1 i
— |2 1‘
2n] u-+ \3

1 3
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10.
I _ A B
a2—x2 a—x a+x
1 =A(a+x)+B(a—x)
Letx =b.
1=A(a+a)
1
A
2a
Letx = —a.
1=B(a—(—a))
1 =2aB
! =B
2a

1 1 1
/ﬁdx:/id)H—/ziadx
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1 1
= —%ln|a—x|—|—iln]a + x|

1
= —1 C
2an +

a+x

a—Xx
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