SECTION 115 Partial Fraction Decomposition 783

Solution  The denominator contains thie repeated 1rredu01ble quadratic factor (x2 + 4)2 so
by Case 4,

¥ +x* Ax+B Cx+D
(#+4)2 KP+4 (x® + 4)?

Clear fr_actions to obtain

1)

xR = (Ax + B) (x> +4) + Cx + D
Collecting like terms yields the identity
X+ x? = Ax’ + Bx* + (44 + C)x + 4B + D
Equating coefficients results in the system
 A=1
B=1
4A +C=0
4B + D =0

The solutionis A = 1, B = 1,C = —4, D = -4, From equation (11),
P+ x4 P Ak
(a4 (2142 J

A NOW Work PROBLEM 3 9

A

Asgess Yﬁm Understanding

ou Pregar ed? Answers are given at the end of these exercises. If you get a wrong answé;; read the pages listed in red,

' —12 3
True.or False The equation (x — 1)% — 1 = x(x — 2) is 3. Reduce to lowest terms:gij— (pp. A35-A36) n
example of an 1dent1ty (p. Add) True x*—16 X

: R T 4. True or False Every polynomial with real numbers as
rue or False The rat1ona1 expression —*+—1 1s proper. coefficients can be factored into a product of linear and/or

203) True 1rreduc1ble quadratic factors. (p. 249) . True

6 determine whether the given ratzonal expresszon is proper or zmproper Ifthe expresszon is zmproper, rewrite it as the sum
and a proper rational expression.

5 + 2 ' R T 32 - 2

P 6. Prope *T. - *8,

Nroper | P o1 ropey , x2_44 o ' 71

=129 63 — 52 —Tx — 3 e S Tx -6 L1220
e 10. - 2% — 5 TP = Pr(igaev 12 0 = Pru?er
2 oy : R 42— ’ - x(x ~1 2x(x% + 4

Z\x_ 14, _3_.«\5___3_.?6__% . :!:15. _ﬁ(“)___ 16, ¥
ea e @+ 4 (x-3)

. . M
lems 1 7—50 find the partlal fraction decomposition of each rczz‘zonal expression. \O( .
' ~4~ 40 3x U 1 1 - X 1 ,

S Tay —— + *18. 19. — 4 *20. Ly
r=1) X x— 1 (x+2)(x—1) x(x +1) x 2401 (x + 1) (2% +°4) \(/Lq'
ey ‘ 35 & i 2 R o /s

I — T #22 e ——— g3 X w0, 2 = N ﬁ\
1) (x=2) (x +2) (x = 4) (G~ 1)2(x + 1) "2 (x —'2) 9

P 2% + 4 x* x+1
#26. 27— 28
=1 (x — 1)2(;\:_."1-‘__:*»1‘) 2 A (x—2)2
x=-3 - : 2 4 - ; x> + 2
ﬁ' 430, = 2 + 3L sz“l" 32 10 2 zx
F2)(x + 1) Cox +2) (x = 1) X2 (X2 + 4) (x = 1)2(x* + 2)

O Space restrictions, answers 1o these exercises may be found in the Answers in the back of the text.
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x4+ 2+3 P -x-18 - - S x - : 1
%33, 34, - %35, - 36,
. (x+1)(#*+2x +4) " x(x% + 3x + 3) , (3x — 2) (2x'+ 1) | (2x +3) (4x — 1)
: 2 g : 2 + ' 3 4
37, — X #38, b 2x 8 .x + 2% 23 +40, lA 1 -
¥+ 2x—3 (x + 1) (x* + 5x + 6) (x2 + 4) (x? + 16)
341 ' 2 ' ?
a1, 3 w2, ST , 3, g, — 2L
¥ = 2x° — 3x X X ¥ - 4x* 4+ 5x— 2 ¥ +xt—-5+3
3 2 A . ' :
#45, — X #46, ——— | S QU S g,
, (x2+16)3 (2% + 4) 2x* = Sx— 3 25+ 3x —2
- T S : R -
2x +3 9 3 6 18 x*+9 24 - 24 6
, S e + . . +
49x4~9x2 X i x2~+x—3 x+ 3 50x4-—2x2-—8 X~ 2 x+.2+x2+2-

o

Mixed Practice In Problems 51-58, use the division algorithm to rewrite each improper rational expression as the sum of a polyromij
and a proper rational expression. Find the partial fraction decomposition of the proper rational expression. Finally, express the impro

" rational expression as the sum ofa nnliganwnisd = ~tion decomposition.*

3 i 3
A . ., X+ X
. ' . s , 54. =
- o = +1 ¥ +4
‘rl\‘H, * e} - ) ‘-- . ' - w29 58 xs_xS_‘__xZ»__‘_l
‘ ot e e+ 9

' a substitution and partial fract
in terms of \3/;

%} fg :;W o - S afe\;i;en é&_ﬁhéehdoﬁhef@
re G Jg.:géjs?f

(uiogs s1urod 7)

le hyperbola with ‘vertlce,,sj.(_
t(0,13). " '

{xfs= %} °'[§‘°°) ‘

4y +29D =D

line _tﬁ'z;t is perpendi_‘chlvar:to

B : S . ptof tange‘p_cy.ll;'fv_y = —2

T T 4 )T : . R R PO T
o .  the tangent line to f(x) = 3 4x + 5, find an equa

" of the normal line to fat the point of tangencj; .

find its rectangular coordinates.

.-

6. Determine whether f(x) = —-2—3x~—'is even, odd, or
neither. Odd Cxt=100 .

“Are You Prepared? Answers

1, True. 2. Tfue_ 3, 3

x -+ 4




