Partial Fraction Decompostion Worksheet Name:

Steps: Try These:
1. If the numerator has a degree higher than the 1 3z +1
denominator (i.e., improper), divide so " 2(x+1)

N N
D= (polynomial) + 31

2. With the remaining fraction, factor the denomi-
nator D into terms that are either linear factors

of the form (pz + ¢)™ and quadratic factors of 5 Tr+3
the form (ax2 + bx + ¢)", where azx?® 4+ bx + ¢ is C (4 1) (x—1)
irreducible.

3. For each linear factor Find Ay, As, ..., A, so that

Ny Ay As Am
e + 5 4+ —
D (pxr+aq) (pr+aq) (pz +q)
N 3 22+ 22 +3
4. For each quadratic, do the same so that fl = T (224 4)2
Bixz + C4 Byx + Cy
+ ot
(ax?2 +bx+c) (ax?+bx+c)2x+C,
B,
(az? + bx + c)»
Example: 4. __TwHs
P . x3 — 222 — 3z
(2% + 4)?
The numerator is degree 3, and the denominator is
degree 4, so we don’t have to divide since this is a
proper fraction. Now we make up an A, B,C and D 2

so that 5.
3 — 422 + 5 — 2

3 + 22 7A$—|—B+ Cx+ D
(z2+4)? (22 +4)  (2? +4)?

We clear the fractions and get:

23+ 2% =(Ar + B)(2* +4) +Cx+ D z3
(x2 +16)3
Collect the terms and we have:

23+ 2% = A2® + Ba® + (4A+ C)x + D + 4B

By looking at the coefficients, we have four equations

for our four unknowns: . 22 +3
C A g2
A—1 % — 9z

B=1

4A+C =0

D+4B =0

Answers (e1owanA) to reflect upon
SoA=1, B=1C=—-4and D = —4, so we have e & 1

finally: - A

IS I— [—xC I
I+x + E—x + S 4 S(h+Sx) + DS £

4 x0l— ® I— E— b
JES + 562 T+ 1 741‘ — 4 8(al+sm) + S(al+§m) a S([im) + T—w + ey a

= + _ _
(22 +4)2  (22+4) (22 +4)? Ty T e T e + e




