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55. Letu:Va:—l—l.Thenm:zf—l ==

/ dx _/ 2u du —~/[_1+3]du

r+4+4vVz+1 J v +3+4u u+l u+3
:3ln|u+3|—ln|u+1]+C=3ln(\/x+1+3)—ln(\/:c—i—l-}—l)+C

§6. Let t — /22 — 1. Then dt = (z/v/a% — 1) dz,2® =1 = >, 2 = VI +1,50

@ Ny 1 2 ; 2
I=| —=dz=|In t2+1dt=—/ln t2 + 1) dt. Now use parts with w = In(t* + 1), dv = dt:
e / 2 ( ) P! ( )
2

I:%tln(t2+1)—/#dt:%tln(f—i—l)—/[I—Zé%] dt

=%tln(t2+1) —t4tan tt+C=+22-1 Inz— /22 —1+tan 'V/a22 -1+4C

Another method: First integrate by parts with u = Inx, dv = (m / V2 — 1) dx and then use substitution

(z=secOoru=+x? ~1).
5. Letu= ¥z +c. Thenz =u—c =
fw\?’/a:_+—cdm=f(u3—c)u-3u2du=3f(u6—cu3)du=%u7—%cu4+0
:%(m+c)7/3—%c(z+c)4/3+0

58. Integrate by parts with w = In(1 4 z), dv = 2dr = du=dz/(1+z),v=71iz%

3
/w2ln(1+x)d:c:%m3ln(1+m)—/ﬁ%:%xsln(l+w)—%/(w2—93+1— - )dz

—1Pm(l+2) - 3a® + 32" — 3+ 3In(l+2)+C

59, Letu = €. Thenz = Inu, dz = du/u =

fales [ T e

1 x

ere.
u

(i

1 il l;
= —1 =e "4+ =
+2nu+1 +C=e +2ln T

u—l‘

|+

60. Let u = ¥/Z. Then z = v®, dz = 3u’du =

dx e 3u2du_3 2u du oy 2 =3 2/3
/m-}—\?’/—:]_:_ u3+u——2—/u2+1_iln(u +1)+C—§1D(.’L’ +1)+C

61. Let w = z°. Then du = bz*dz =

e > %du ks il et ~1(1,5\ 4 O
e R et e AL (32°) +C.

62 letu =z + 1. Thendu =dz =

3 123
/(?_fT)ﬁdmz/(u—uﬁl-)—duz/(u_7—3u—8+3u_9—'u,—10) d’lL

e Do e S G TR
=-—5u t7U BY tgu FU

=@+1)°[-3e+1)P+ 2+ 1)’ -E(e+1)+35]+C
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1
23/ T
=29, du=vldy
/\/Eeﬁdm=/yey(2ydy)=/2yzeydy [ e S y]

du=dydys v —=¢?

8. Lety = v/z so that dy = dz = dz=2+/xdy=2ydy. Then

U =y dV =e%dy,
— 92t y

=2y’e /4ye dy [dU=4dy s

= 2y%e¥ — (dye¥ — [ 4e? dy) = 2y’e? — dye? +4e¥ + C
dv = dt: =202 -2y +2)e! +C=2x—-2/7+2)e®  +C

M. Let u = tan x. Then

/3 w/3 V3
/ lngtan z) dz :/ In(tan x) phiss oo st / Inu di
x/4 ST COST /4 tanc 1 u

= [3nu?]}° = (I v3)” = 13y’

; dx - 1 Ve+1-—zx 2t

[ [ (e ) - [ - e
:%[(m+1)3/2—z3/2]+0

3 2
/udUI/[1+(—1L-+—1}dUZU+/[ . —l—u—g}du:u+21n|u—1|—ln|1LI+%+C’.

ud — u? u—1)u? u—1 u
Thus,

ion

3

8 3
s - u+21n(u—1)—1nu+l =(3+2In2-m3+3) - (2+2In1-In2+ 1)
5 ud — u2 s 3 2

:1+3ln2——ln3—%:%—|—ln§

B Letu = v/. Then du = dt/(2vt) =
: 3 V3
arctan vt (VP (2du) = 2[utan'u — 2 In(1 +u2)]Y®  [Example 5 in Section 8.1]

E vt 1
= 2[(\/§tan_1 3—1In4) — (tan™'1 - %an)]

:2[(\/?—>~ 2 -In2) - (% - %ln2)] = %\/gﬂ'— im—In2
B8 Letu = e®. Then z = Inwu, dz = du/u =

/ dx _/ du/u _/ du _/ 2/3  1/3 5
142 —e=* | 1+2u—1/u J 2u2+u—-1 J |2u—1 wu+1

=3i)2u—1|— 3Inju+1|+C =i n|(2¢" — 1)/(e" +1)| + C
0. Letu = e®. Thenz = Inw, dz = du/u =

2z 2
/ = dx:/ e d_u:/ i duz/ 1-— : du
14 e® 14u u 1+u 14+u

=u—In[l+ul+C=€"—-In(l+¢")+C

0. Use parts with u = In(z + 1), dv = dz/z>:

InGoab). - 1 do . 1=l
/—x2——dw— wln(x+1)+/m(m+1)_ mln(:c+1)+/[z x—i—l}dz

=—iln(z+1)+hjz|-In(z+1)+C=~-(1+1)In(z+1) + Injz| + C
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T ‘. T = Az £ B.  Cx P
z4+422+3 (22 +3)(z2+1) 2243 z2+1

71.

sc:(Ax+B)(x2+1) + (Cx—|—D)(m2 +3) = (Aa:3 + Bz? + Az + B) + (Ca:3 + Dz® +3Cz + 3D)

=(A+C)2®+(B+D)z* 4+ (A+3C)z+ (B+3D) =

A+C=0,B+D=0,A+3C=1,B+3D=0 = A=-1,C=1,B=0,D=0. Thus,

st e = - N
x4 +4z2+3 2 +3 3241

2 1 z2+1
:filn(ﬂ_;_d)—i—iln(;cz-kl)—i—c or Zln(m) +C

72. Letw = V/t. Thent = u®, dt = 6u’ du =

Vidt "ud - 6ud du u® 1
= = du =6 — -1 d
/1—|—\3/f 1+ 6/u2+1 U / Tl e + 21 u

AG( u” ——u - u —u+tan~ )+C

It 6(.—17t7/6 LR A SRR L t1/6> b,

1 A Ba+ ¢
] 13. =
(x —2)(z2+4) a:~2+ z?+4 £

1=A(z>+4) + (Bz+C)(z—2) = (A+ B)z®> + (C - 2B)z + (4A—2C). So0 = A+ B=C — 2B,

1=4A-2C. Settingz =2gives A=3 = B=-1landC=-1. So

/._1—@_/ by o-te-1 dw_;/ de 1 2xdm71/ da
(z—2)(xz2+4) x—2 2244 ~8J) -2 16) z2+4 4 ) x2+4

=ilnjz-2/— & (x2+4)f%tanf1(m/2)+0

74 Let u.— % -Then'm = Inui de—=dd/ns —
dx = ety U @_ du *lln
et —e= [ e2®_1" Wil uie | w1l D

75. [sinzsin2zsin3zdz = [sinz - $[cos(2x — 3z) — cos(2z + 3z)] dz = 1 [ (sinz cos z — sin z cos 5z) dz
=1 [sin2zdz — % [ 1 [sin(z + 52) + sin(z — 5z)] dz

= —§ cos 2z — 1 [(sin6z — sin4x) dz = —3 cos 2z + 5 cos 6z — = cosdz + C

u—1 1. (]e®—1]
Eg R e
u+1}+c 2n<ew+1>+

76. [ (2* — bz) sin2zdx = —%(mz —bx) cos2z + 3 [(2z — b) cos 2z dz
[u = 2* — bz, dv = sin 2z dz, du = (2z — b) dz, v = —1 cos 2z]
—3 (2% — bx) cos 2z + £ [3 (22 — b) sin2z — [ sin 2z dz]
[ae2x —h dVe —icos@mida,dll=2dr V- = —sm23:]

k\.’)h—-‘

= —3(2® — bz) cos2z + 3 (2z — b) sin2z + 1 cos2z + C
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0. Let u = 2/ 50 that u? = 23 and du = 22'2%de = frdr= 2 du. Then

VT 2 2wy 2 pesiins vgs
-3D) /1+$3dx= 1+u2du:§tan u—f—C:gtan (%) + C.
secx cos 2z secx cos2z 2cosz 2 cos 2z
18. dri— - . dz = [ ————=2_4;
sma:—f—seca: sinz +secx 2coszx 2sinzcosz + 2
i 2cos 2z ot ldu % = sin 2z + 2,
3 i T ey du = 2cos 2z dx
:ln[u[+C=1n|sin2:c+2]+C’=ln(sin2w+2)+C
B.letu==z,dv=sin’zcoszder = dy= dz,v = 1sin®z. Then
[zsin®z coszdr = %xsin3$—f%sin3md:c: srsin®y — 3 J(1 = cos® z) sinz dz
1 Yy =cosz,
== 1-y%)d
3:vsm oy /( ey [dy:—sina:de
:%xsin3w+%y—%y3+0 1z sin® x+—cosm—§cos T C
sinz cosz sinz cosz sinz cosz
8. | ————— gr— din— d
/sin4x+cos4m p (sin® z)2 + (cos? )2 = (sin® )2 + (1 — sin® z)2 e
/ 1 ld u=sin?g,
= —F——(=du
u? + (1 —wu)2 \ 2 du = 2sinz cos z dx
2B, 1 1
=) —— du= d
/4u2—,4u+2 5 /(4u2—4u+1)+1 %
1 1 i y=2u-—1,
= —_—du = = — d
E /(2u—1)2+1 T 2/y2+1 % [dy:2du J
:%tan*ly—#C:%tan'1(2u—1)+C:%tan‘l(Qsinzm—l)—f-C
Another solution:
; / -Sinx coscf1 da::/ _(sin:ccosw)/cos“m dx:/tanfsec2xdx
sin® x + costx (sin® z + cos? )/ cost tan*z + 1
e / 1 ld u = tan?z,
= —du
u2+1\2 du = 2tan z sec? z dz
iy

=ztanlu4+C= 3 tan'(tan®z) + C

: 2 ot gty ; :
81. The function y = 2ze®" does have an elementary antiderivative, so we’ll use this fact to help evaluate the integral.

@2 +1)e*’ de = [ 22%e* dz +fe“°2da: = [ z(2ze®") dz +fez2dw

2
=2, dv=2zre® dx,
= o [P i ng; e J i
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