7.4 Partial Fractions {page 304}
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4. f wu;iwz _:dz also needs long division. The top and bottom have equal degree 2 $e

i divide 22 into #° to geb 1
z® 4+ 0z—4 2?4z
2% 4+ 0z -4 maltiply z° ~ 4 by 1

z+ 4 subiract to find remainder z -+ 4

. 2 . .
This says that i—a—_% =1+ ;%_L‘i =1+ Gﬁﬁ:—m. To decompose the remaining fraction, let

z+4 A + B
{z-2Mz+2) -2 =z+%

Multiply by z — 2 so the problem is f—ﬁ = A4+ —}-3—[13_;_531, Setz=2toget A= 2 = %. Cover up z+ 2 to
get {in the mind’s eye) 124 = % + B. Set z = —2to get B = —%. All together we have

€T

2+ x 2 i 3 1 ,
fx2_4dz=f(1—§-x__z—ﬁﬁ}dmzzﬁ-wzinlx——zg-—élniz%Zi—rC.

. iz tidz4] Fildzdls g, requires no division. Why not? We have degree 2 over degree 3. Also 2% 4+ 3 cannot be
5 {zx +3){=+7) g

factored further, so there are just two partial fracticns:

72°+1424+15 A Bz+C
(Z2+3)(z+7) z+7  22+43
i

Cover up 2+ 7 and set z = ~7 1o get 25%9 = A, or A=75. So far we have

Use Bz + € over a guadratic, not just B ]

7z° -+ 14z-+15 5 L B=xC
(z2+3)z+7) z2+7 2243

Wa can set 2 = 0 {because zero s easy) to ged % = %—{— %, or ¢ = 0. Thenset 7 = —1 to get % = %—%— :%.

Thus B = 2. Our integration problem is f{ﬁg o g@gﬂg}dz = 5|z + 7 +In{z? + 3} + C.

6. {Problem 7.5.25) By substitution change | 3% to | g%gdu‘ Then integrate.
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» The ratio if:,

(—(%‘}j“!};——'—i—f. A perfect set-up for partial fractions!

dz does not conialn pelynomisk. Substitute u = ¢, du = &% dz, and dz = -‘%‘— to geb

i+u A B 1 2

R R —_— = + B
ull—u) w 1-u u 1—-u

The integralisIn v — 2inji—u{=z - 2In{l1 - *| 4+ C.



