13. Let z = 3sech, WhereO<9<—or7r<0< . Then

dz = 3secftanfdO and vz2 — 9 = 3tand, so
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2 x2=9
X \/ m2 3tané 1 [ tan0
e ftanfdf = = di
27 se 393sec e 3/sec26 2 s
=3 [sin®0df =3 [5(1—cos20)df =16 — 5sin20+C =160 — Lsinfcosf + C
Solies. oo 1vx22-93 cAlEE S5
B (3) RN R e (3) e
14, Let uw = /5 sin @, so du = /5 cos 6 df. Then
du / 1 g% 1/ NE;
= 5 cosfdf = — [ cscOdbh u
/u\/S—u2 V5 sinf - /5 cosf V5
= —=In|cscf — cot§| + C  [by Exercise 8.2.39] =
J5—u?
——ln———5:u—2
V5
t
1 |vB—+5—u2
=—Ihl—|+C
V5 u
) dO
15. Let z = asin 6, where —Z < 0 < 7. Then dz = a cos 6 df and
z°dz [ a’sin’facosfdh 2 e =
/( 3/2 _/ a3 cos3 0 _/tan o
/sec 6’—1 df =tanf —0+C N
53 s =l
= az—:cz sin a+C
16. Let 4z = 3sec, where 0 < < Zorm < 0 < 37" Then
dz = 2 secf tan f df and /1622 — 9 = 3tan¥, so 4x JI67=9
/ / % ec 0 tan 0d6
x2\/16:c2 % sec2 6 3tan 3
T2 — T
:%/cosedﬂzgsiHH—}-C:% 16:; 9—I— = 16;; 9+C
1 1
17.Letu::c2—7,sodu:2wdw.Then/Ldm:—/— == +C =z 7+ C.
Va2 -7 R0 v
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18. Let ax = bsect, so (az)® = b sec? =

ax

(az)? — b2 = b2sec? § — b* = b° (se02 0— 1) — p? tan? 6. So

Viax)?=&
/(az?) — b? = btanb, dx = g secf tan 6 df, and 6 J:|
a

b

dr b gechtan b 1 el 1 il .
/ [(az)? - bzf‘/ 2 / b3 tan® 0 e / tan2 0 9 = —3 / “nZ0 b = —s / csc cot 0 df

:—;i;csc()—i—c:——l— & e 16~ £ +C

. S
d (azx)® — b2 24/ (az)® — b2
19. Let z = tan 6, where —5 < 0 < 5. Then dx = sec? 0.dO

and v/1 + x2 = sec6, so
/ p)
/—u——x—dm:/ﬂseCZOd():/Sece(l—%—tanzf))de
T tan 6 tan 6

an

e

= [(cscO + secOtan0)dd 1
= In|cscf — cot 0| +secf+C [by Exercise 8.2.39]

< 2 o 2 . 2o
:ln‘——l%z——% +—1—_1+_E—+C:1n _L"_;C__l‘+\/1+xz+c

20. Lett = 5sin @, where =5 <0 < Z. Then dt = 5cos 0 do

and v/25 — t2 = 5cos 0, so 5

t 5sin 0
——dt = 5cosfdf =5 in 6 do
/ s /5(:059 cos /sm ;
! __ 12 T 42
:—5cos9+C:—5~—2—5-——t—+C:—\/25—t2+C s

5
Or: Letu = 25 — t2, so du = —2t dt.

M. Letu =4 — 92> = du= —18zdz. Then z® =% (4—u)and
f02/3 224 — 92 dx = f 14— wu'/? (%) du = 13 : (4u1/2 —u3/2> du

Or: Let 3z = 2sin @, where =5 < 0 < 3.
22. Let x = tan 6, where —5 < 6 < %. Then dx = sec? 6.d6,

VzZ+1=secfandz =0 = =10, o=1 = 0= 7550

fol V2 + ldz = f(;'/4sect9sec20d6’ = fg/‘lsecsadﬂ

/4
= % [sec 0 tan 0 + In |sec 6 + tan 0|] [by Example 8.2.8]
0

= %[\/5-1+1n(1+x/§) —0—In(1+0)] =%[\/§+1n(1+\/'2')]

23.5

24. i

25.

26.




Viax?=p*
0 cot 0 do
X
t
X

———
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2.5+ 4z — 22 =—(2® —dz+4)+9= —(x—2)249. Let
& =2 —3sind. s, 0= 3,80 dx = 3cos  db. Then

3
S e
JV5+4z —z24dg :f,/Q—(z—2)2dx:f\/9—95in293cos0d9
= [ V9¢cosT03cos0.d0 = [ 9cos?0.do g —
9=l 7
:gf(1+cos20)d6’:§(9+%sin29)+0 o
=%6’+%Sin20+0:§0+§(2sin0c050)+0
P =D 9 -3 V5l g2
= gsin ( 3 )*5'7'#“’
_g o2 r—2 1 - S
=5 sin ( 3 )+2(x 2)Vh+dz —z2 4 C
.62 —6t+13= (12— 6t + 9) Fa = W iad s w 2tan 6, Ji=3i+ 2
0 dt = 2sec? 0 df. Then =Vi-61+13

2sec? 6

/%:/ L 2sec20d6:/ e
VEE — 6t + 13 \/(2tan9)2+22 .

= [sec0df = Insech + tan 0]+ C1  [by Formula 8.2.1]

NEp 818 f4 3
2

=n

2
:ln}\/t2~6t+13+t~3[+0 where C' = C; — In2

+

dz 1du
25, 922 + 6z — 8 — 3] 2—9,soletu:3x+1,du:3dac. Then/\:/:*\.Now
( ) V922 + 62 — 8 vuz —9

let w = 3sec 6, where 0 S< O < %”.Then du = 3secftan 6 db and vVu? —9 = 3tan, so

L du sec O tan 6 do u++vu2—9
3 i i =1 =l el 3 U S e
/\\/112\—9~ B T —3fsect9d0—Sln[se00+tan0]+01—3ln 3 (—f-Cl

:%In’u—o—\/uz—Q,—J—C’:%1n’3x+1+\/9z2+6x——8’+0

26. 4x—x2:—(:v2—4:c+4)+4:4—(x—2)2,soletu:w—2.Then:c:u+2andda:—du,so

&: M: w2cos€d€ [Put u = 2sin 4]

Viz — 22 Va4 — 2 2cos 6
:4f(sin20+25in0+1)d0
:2](1—cos.?&)d6’+8fsin6’d¢9+4fd9 2
=20 —sin20 — 8cos + 40 + C -
=660 — 8cosf — 2sinfcosh + C 0
:6sin‘1(%u)—4m—%um+0 Va-i
:Gsin”(wTd) — 4z — g2 (”:;2) Viz =22 4 C

NI S
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21. 22+ 2z +2=(x+1)> + 1. Letu = z + 1, du = dz. Then

/ dx _/ du _/sec2 0do where u = tan 0, du = sec? 6 d#,
(22 +2z+2)° J (u24+1)>° 5 sect and u? + 1 =sec? 6
= [cos’0df =3 [ (14 cos20)df = 5(0 +sinfcosb) +C
_1 = u _l s z+1
_2|:tan u+1+u2}+C—2[tan (w+1)+———12+2w+2}+0
28.5-4z—2>=— (22 +42+4)+9=9—(z+2)°. Letu=2+2 = du=dz. Then
/ dz _/ du _/3cos6d9 where u = 3sin 6, du = 3cos 6 db,
(5 — 4z — z2)*/? = (9 — u2)*? ~ ] (3cosh)s and v/9 — u? = 3cos
=& [sec*0df = & [ (tan® 6 + 1) sec®> 0. d6 = & [ tan® 0 + tan 6] + C
1 g 3 1 2)° 3(x+2
=t = Gl e
43| (9-u2)*?  Vo—u? 23| (5—4x—22)%? V5—dz—a?

29. Let uw = 22, du = 2z dz. Then

V1 —z8de = [VI—u2 (Ldu) =2 [cosf-cosOdd
/ / (3auv) =3 T

=111(1+cos20)df = 360+ §sin20+C = 10+ 3 sinfcos +C
=lsin'u+ uv1-u2+C= isin"!(2?) + 32°V1-22+C

30. Let u = sint, du = costdt. Then

where u = sin 6, du = cos GdH,]

/2 cost 1 q ik ) 3 where u = tan 6, du = sec? 6 df,
/ ———dt:/ ——duz/ sec” 6db
0 \/m 0o V1+u? o sect and /1 + u2 = secf

= O”/4sec9do9 = {ln|sec0+tan0|]
=In(v2+1) —In(1 +0) =In(vV2+1)
31. (a) Letz = atan@, where —3 < 0 < 7. Then V2 + a? = asect and

/4
[by (1) in Section 8.2]
0

dx asec’ 0 df
/m:/ e :/sec0d921n|sec0+tan0|+01 —ha

=1n(m+ w2+a2) +C whereC =C; —In|a|

V2 + a? 5
a

ISR

(b) Let z = asinht, so that dz = acoshtdt and va? + a? = acosht. Then
acosh tdt

dx
/\/:52+a2 _/ acosht

32. (a)Letz —atanf, —7 <6 < 7. Then

@ a’tan? 0 2 tan® @ sec?f —1
I‘/GT)_/“—/——Q "d"—/ sec0 ‘”—/W‘”

= [ (sec — cos0) df = In|sec + tan | —sinf + C

=t~+-C':sinh'1£—|—C.
a

vz +a? =z T T
zln——+————-—+C:ln(m+ w2+a2)———+C
a a V2 + a? V2 + a? .

+C

|

|




