HW 7 Solution

(1)

3 4 3
(7.4 Problem 22) / Md:ﬁ
2+ 1)
Solution: From partial fraction 5“’(”36; ff;gg = ffgf + (529”:52,

we have 322 + 42 +3 = (Az + B)(2? + 1) + (CX + D), 32? + 42 + 3 =
Az*+ AX+Ba?+B+CX+D and 32°+4x+3 = A3+ Ba?+(A+C)X+B+D
whlchglvesA—O B =3, A+C—4andB+D—3 ThuswegetA—O

—3,C=4and D =0 and 258 — IQH + . Thus [ 2288y —
f x2+1d:v + f 2+1)2d = 3arctan(z) — 2+1 + C. We use the substltutlon
u=ux +1anddu—2xdxtoﬁndf( sde = [ Zde = -24C = —*-+C.

(2)

2+1

/ 4r + 3 J

2120 +100"

Solution: Completing the square, we get 22 + 2z + 10 = (z + 1) +
3. Letz+1=3u Then dr = 3du and z = 3u — 1. [ _dr =

x241

z2+2z+10
/ (xff;gi33d:c = f4(3322+13;33du = fglié‘ﬁ 3du = f3lig+i du = [ u§i1du -
s u21+1du = 2In [u?+1|—3 arctan(u)+C = 2In |(£4)? +1|——arctan(x;’1)—|—0.
3)
/J:3—2x2—2x+3
dx
x2(2? + 1)
Solution: From the partial fraction % =44+ 5+ S0 we get

23 =222 2243 = Az(2*+1)+ B(2*+1)+(Cz+D)2?, —2x —2r+43 = Az’ +
Az+Bx?+B+Cz?+Dx? and 23 —222—2x+3 = (A+C)x*+(B+D)x*+ Az+B.
Thus A+C =1, B+ D = -2, A = -2 and B = 3 Henced = —

B =3 C=3and D = —5. Thusx‘Q(x—;fff?’:—%er—?gjtig—jand

f%dx = —2In|z| — 3 4+ $In|2? + 1| — Sarctan(z) + C
(4) (Problems from Sec 7.4) Determine whether each integral is conver-
gent or divergent. If the integral is convergent, compute its value.

@ /™ xL%dx

. . b : 1
Solution: floo Ldr = limp 00 f1 Lrdr = limy 0 323
xr3

x3

3 =o00. So [” % dx diverges.
(b) [~

Solution: [~ —
In|lne| = co. So [ L = Inz and

du = Ldz to integrate f —dx =/1 du =Inju/+C=In|lnz|+C.
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dr = limp_, fl xlnxd:r: = limp_ oo In
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(c) f 1nx)2d95 Solution: We have used u = lnm and du = 1dx to inte-
grate [ opdr = [du=—, +C = - +Cand [ 5pde =
limp oo —lm|b = limy_, _lnb + 1 =0+1= 1

(d) [ 2fdx Integration by parts u = Inz, dv = 5dz, du = 1dzr and
v—f d:);— —-+c we get [Brdy = e f(_1). lgy — e
[ de=—-22_14C. So [ Inz g = limp o —%—%\Zlimbﬁm —ab_2—
(—2e-1)=2 . We have used Ine — 1, limy o0 ¢ = 0 and lim,,o %52 =

e
I oy Lo —0
Mp— 00 ra 1IMp—oo 7 1 Mp—o00 3 b -

(e) [~ a°dx Since [°2°dx = limy_,o fo 2Pdr limy_ o % =00, so [*°_aidx
diverges.



