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6.3

SECTION 6.3 PARTIAL FRACTIONS

PARTIAL FRACTIONS

d
EXAMPLE A Find [ ———, where a # 0.
X —a

SOLUTION The method of partial fractions gives

1 1 A

B

x*—a’ (x—a)(x+a)=x—a

and therefore

Ax+a)+Blx—a)=1

x+a

Using the method of the note after Example 2, we put x = a in this equation and get

A2a) = 1,50 A = 1/(2a). If we put x = —a, we get B(—2a) = 1, so

B = —1/(2a). Thus

J‘ dx 1J‘ 1 1 d
—_— = - X
x2—ad*> 2a xX—a x-+a

=L(ln|x—a|—ln|x+a|)+C

2a

Since In x — Iny = In(x/y), we can write the integral as

dx 1 X —a
R +C
[ j “—a' 2a |x+a
Jx + 4
EXAMPLE B Evaluate f NI
X
SOLUTION Letu = +/x + 4. Thenu?>=x + 4,s0x = u> — 4 and dx = 2u du.
Therefore
Jx + 4 u u?
f . dx—fu2_42udu—2fu2_4

4
=2j<1+ 5 )du
u- —4

We can evaluate this integral either by factoring u? — 4 as (u — 2)(u + 2) and using

partial fractions or by using Formula 1 in Example A with a = 2:

N d
[——dr=2fdu+8[5=
by u-—4
W SO S L
! 2.2 u+2

Vx+4 -
=2Jx+4+2In|—F/—m———
* n\/x+4+2

+C

2

du



