Section 7.3

1. Let x = 3secf, where 0 < @ < 01""r<9<: L Then
dxr = 3secd tand d# and x

\n'l_{ -9

Va2 —9=/0sec?f — 9= /9(sec’ 8 — 1) = v/9tan> @
= 3 |tan #| = 3 tan # for the relevant values of 8.

3

vx?—9

1 1 1
——dr = 3 ftanfde = 1 gde =1 f+=——"-—-—+4+C
fxz vz —0 * f Osec’ @ - 3tand seet tan 2 fcas o sinfd+ 9 x +

Note that — sec(8 + ) = sec 8, so the figure is sufficient for the case 7 < 8 < 2T

4 Letx = 4sinf, where —7/2 < # < 7 /2. Then dxr = 4 cos 8 df and

V16 — 22 = /16 — 165in® 6 = /16 cos? 6 = 4|cos | = 4cosf. Whenz =0,4sin6 =0 = §=0,

andwhenx=2\/§,4sin9=2y/§ = gnf=¥ = 9=§.Thus,substitlm'0ugives

2

T3 43 /3 w3
f I—d:c:f wﬁ_,cusﬂdt?:dsf sin3ede=43f (1 — cos® 8) sin 8 df
o 16 — r2 o dcosf 0 0

IIﬂ

20— w?) du = —64[u — Lu7]1/7

~a{(3 %)~ (1-3)] = —e4(—%) = 4

Or: Letu =16 —z*, 2 = 16 — w, du = —2x du.

12 [} evVaT T ldr =[] Vi (adu) [u=2"+4 du=2eds] =1 2[u 3“} — 1(5v/5—38)

18. Let ax = bsecd, so (ax)? = b*sec’ § =

(ax)® — b* = b® sec” @ — b = b*(sec® @ — 1) = b* tan® 4. ax Ny

(ax)? — b2 =btanb, dz = 5 sec # tan 8 48, and [i
a

b
2 sec tan @ 1 sec @ 1 cos B 1
=/ = dd=— [ —S-di=—5 [ =5 di=—3 6 cot 8 de
f [(a:r:}2 — 3/2 f b3 tan® @ ab? f tanZ @ ab? f sin’ @ b2 ff:sc co

1
=——cscl+C

1 ax x
————— { C=——————+C
ab® ab® , /(ax)? — b2 b2/ (ax)? — b2
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Section 7.3

19. Let = = tan 6, where — X < 6 < Z_ Then dx = sec’ 8 df

and v/1 + z2 = sec @, 50
2
f—mdr=/ secf seczﬂcﬂi‘:/sece (1+ tan® @) do
x tan & ta

= [(cscf + sec§ tan 8) df

=In|cscf — cot 8| +secd + C [by Exercise 7.2.39]

Vitz 1| Vit Vit —1
=ln‘J—— %+C=1n‘+—x‘+\f1+x2+c
F i

x

+

22 Letz =tan 6, where —Z < § < Z_ Then dx = sec” 6 df,
Va?+1=secfande=0 = #=0z=1 = #=7 s0

ﬂ\,n‘.r2+]d:r=fu secf sec’ 8dO = W’)‘lsetjﬂdﬂ

w4
=1 [scc 8 tan# + In |secd + tan 8| } . [by Example 7.2 8]

=3[V2-1+In(1+v2) —0-In(1+0)] = 3[V2+In(1 + v2)]

2 -
5ot tetl= (@4t +3= (@2 + (£) La Je+27+(%y
N - S

x-i—%:l’;—itanﬂ,sodx *’;—- sec Bdﬂandm_ 3 cecd. = +x+1 |
Then xtF
- 2

/ x /x"—tanﬁ' 3 V3 2 g g %

VEtz 1 —— sec
@t tz+1 23 secd 2

=f(%§t.anﬁ'—%)sec6‘d9=f§tan9 secﬁdﬁ—f%sccﬁ'dﬁ'
=‘§sec€'—%ln|3&c9+tan9|+€1

=V Fat1-in| V@ Fa 1+ (z+1)|+ 0

= Vel e +i-il| & (Ve Fa+1+ (= +1)]|+0
=Valtaz+l-in3—iln(Va?+z+1l+z+3)+C
=vValt+az+1—3In(Vz2+z+1+2+3)+C, whereC=Ci—

bal=

].]'1?5
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Section 7.3

7. 22 +2x=(24+2x+1)—1=(z+1)*  — 1. Letz+ 1 = 1sec,

x+1 Gt1—T1

=/x*+ 2x

50 dxr = secd tan# df and =2 + 22 = tan #. Then

[ V*?+ 2z dex= [tan (secf tanfdf) = [tan® 6 secddf i

= [(sec® 8 — 1) sec8df = [sec® §df — [sectdf
= 1lsecf tanf + 1In|secd + tan6| —In|secd +tanf| + C

=%sec5 tanﬁ'—%ln |sec5—|—tan5|—|—C=%{x+1:}\fx2+2.r— %hllx—l—l—l—\a’x2+2.r|—|—c

M.927 —4° =36 = y=+3/27 -4 =

area=2 [} 2\/27—ddz =3 [ a? —4ddzx ey /sy

where x = 2acc . 3
=3fun2tan923ccﬂ' tan @ df dr = 2acch tanfdb, J5
«m e (3) . 4

=12 [[* (sec® 8 — 1) sec8df = 12 [* (sec’ 6 — sec ) df \

=12[1(secf tan8 + In |sec 8 + tan 8]) — ln|£~|Ef:l53'+1:ann'f-’|]ﬂ'Eal

i o
L]
T
Ead
b2

=6[secﬂ tan9—1n|sec9+tanﬂ|}a

0
_ el3vE 3 vE _ 9E 34++F
_G[T —]n(—+—)} —T—sm(T)

2 2

35. Areaof APOQ = 1(rcos6)(rsin6) = 1r’sin 6 cos 6. Area of region PQR = [7_ . +/r2 —2?dx.

Letx =rcosu = dz= —rsinuduforf < u < 7 Then we obtain

[T —a¥dz= [rsinu(—rsinu)du=—r® [sin’ udu = —2r*(u —sinu cosu) + C
=—rfcos M (z/r) + VT —22 +C

50 area of region PQR = 2 [—r” cos Mz /r) + z/r? — 1'2]"

rcosf

= %[U—(—r29+rcus9rsh'19}:| = %Tzﬂ—%?‘zﬁing cos @

and thus, (area of sector POR) = (area of APOQ) + (area of region PQR) = 1r76.
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40. The curves intersect when 2% + (12%)" =8 « 2?+12*=8 & 2*+427-32=0 &

(2 +8)(2* —4) =0 <« gz = +2. The area mside the circle and above the parabola is given by

A= f_zz (VS—xz — %xz)d.r=2fuz \,’S—xzdx—quz %xzdx
= 2[1(8)sin " (&) +3(2) VE— 27 — 1[4} |
=8sin~!(J5) +2vA- 8 =8(5) +4-S=2r+

Since the area of the disk 1s = (v@ } = 8, the area inside the circle and

below the parabolaia A, = 87 — (27 + 3) =67 — 3.

[by Exercise 39]
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