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MATH 251/GRACEY NAME
WORKSHEET/8.5

PARTIAL FRACTION DECOMPOSITION

Decomposition of N(X)/D(X) into Partial Fractions
1. Divide if improper: If N(x)/D(x) is an improper fraction (the
degree of the numerator is greater than the degree of the
denominator), divide the denominator into the numerator to obtain
N (x) N, (x)
D(x) D(x)
Where the degree of N, (x) is less than the degree of D(x). Then

N, (x)
apply steps 2, 3, and 4 to the proper rational expression D(x) -

= (a polynomial ) +

—

2. Factor the denominator: Completely factor the denominator into
factors of the form

(px+q)m and (ax2 +bx+c)n

Where ax’ +bx+c is irreducible.

3. Linear factors: For each factor of the form (PX+Q)m , the partial
fraction decomposition must include the following sum of m fractions.
A
1 1 + Az : +...+Lm
(px+q) (px+q) (px+q)

4. Quadratic factors: For each factor of the form (aX2 +bx+c )n , the

partial fraction decomposition must include the following sum of »
fractions.

Bx+C, N B,x+C, et B x+C,

(atx2+bx+c)1 (axz+bx+c)2 (ax2+bx+c)n



1. Write the form of the partial fraction decomposition of the
rational expression. Do not solve for the constants.

X Axi ¥+ Alﬁﬂn A% +bs

-—

“(e+3) (7 @ 'E?Eff

352 2 A|><a—6\ A,L X+ 02

b _4x’+4 : ZT_#—T ﬁ
-2)  (

(x-2)"

Guidelines for solving the basic equation
1.  Expand the basic equation.
2.  Collect terms according to powers of x.
3. Equate the coefficients of like powers to obtain a system of linear
equations involving A, B, C, and so on.
4.  Solve the resulting system of equations.

2.  Rewrite the given rational expression as a sum of partial fractions.

4iiz;4 %_£ﬁ+:i7- A 1A, = 4
m* As) 3AA, =2
o) P At
Yyalx-\ = A x(xM) FAL (D) & A3(><j )
R b 2
N H1K-) = AL ff‘i( W’Lﬁ- Fhs 3 C?ﬂl)r A=Y

A L “(AI+AS)X’ + (BEBE) x + A A=




3.  Find the integral.
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