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6-4 Partial Fractions
Then

You graphed rational functions. (Lesson 2-4)

» Write partial fraction decompositions of rational
expressions with linear factors in the denominator.

» Write partial fraction decompositions of rational
expressions with prime quadratic factors in the
denominator.
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6-4 Study Guide and Intervention

Partial Fractions

Linear Factors The function g(x) shown below can be written as the sum of two fractions with denominators that are
linear factors of the original denominator.

Each fraction in the sum is a partial fraction. The sum of these partial fractions make up the partial fraction
decomposition of the original rational function. If the denominator of a rational expression contains a repeated linear
factor, the partial fraction decomposition must include a partial fraction with its own constant numerator for each power
of this factor.
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Example : Find the partial fraction decomposition of %.

Rewrite the equation as partial fractions with constant numerators, 4 and B, and denominators that are the linear factors of
the original denominator.

ﬁ = x“j + :ﬁ Form a partial fraction decomposition.
x+11=A(x+1)+B(x—-4) Multiply each side by the LCD, x? — 3x — 4.
x+11=A4Ax+ A4+ Bx—-4B Distributive Property
Ix+11=(4+B)x+ (4 +(-4B)) Group like terms.

Equate the coefficients on the left and right side of the equation to obtain a system of two equations. To solve the system,
write it in matrix form CX = D and solve for X.

C . X = D
A+B=1
1 1 Al 1
4+(-4B)=11 — [1 —4] ' [3] - [11]
Solving for X yields A4 = 3 and B = —2. Therefore — 3 2

x2-3x-4 x-4 x+1
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Find the partial fraction decomposition of the
7X
x> +3x-10

<7 %%XKB (x-24)

rational expression

L e

o
7y = AR + RO
7x+0 = Axt3B TRx R

Tx10 = (At + EA-2D)
v = (R)x + GA-2D)

ATR="
SA-LR=Q

= EHE
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Exercises

Flindsih_(egliart-ial flzztion d:onrg)osition of each rational e.-xpl'ezsislon7 e A_ A B B
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Improper Rational Expression

Find the partial fraction decomposition of
—2x* +9x -4

s
Because the degree of the numerator is greater than
or equal to the degree of the denominator, the rational
expression is improper. To rewrite the expression,
divide the numerator by the denominator using
polynomial division.

February 10, 2017
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Improper Rational Expression

2

-2 <« Multiply the divisor by —2 because 72); =-2.
X

X — x)—2x2 +9x -4
(=) (=2x% +2x)

7x—-4 «— Subtract and bring down next term.

7x -4

So, the original expression is equal to -2 + Zx

Because the remaining rational expression is now
proper, you can factor its denominator as x(x — 1) and
rewrite the expression using partial fractions.
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Improper Rational Expression

7)2(_4 = A + B Form of decomposition
xX“=-x x x-1

7x-4=A(x-1+Bx Multiply by the LCD, x* - x.
7x—-4=Ax-A+Bx Distributive Property

x—4=(A+B)X—-A Grouplike terms.

Write and solve the system of equations obtained by
equating the coefficients.

A+B =7 N A=4
A =4 B=3
2
Therefore, —2X 2+9x—4=_2+7)2<—4 or —2+i+i.
X“—X X“ =X x x-1

February 10, 2017
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Find the partial fraction decomposition of

3x2+7x _
X2 +7x+12 % -3b

v 3t &
X+ 1x 12 | 32 +-8

’( 7‘)—’“7&5@
My 36
-4x-36 _ _A \ R
XX XYY S
- =30 = AGE) ¥ B(XW)
“MR-3G = fx 3R F RREAD

36 = (BxrB) + (SATIRD

_HX-S:G <(BtR)Xx + (‘s_yqik_{lg

gﬂ’f%‘-'l%
3ATYR= "6
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