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3. Letx = 3tanf, where —% < 6 < 5. Thendz = 3sec? 0 db and

VZZ+9=0tan?0 + 9 = \/9(tan® 6 + 1) = V9sec?
=3

sec 0| = 3sec for the relevant values of 6.

S " 3% tan® 0 2 3 [, 3 N
dr= | ————3sec” 0df =3 tan® 6 sec0df = 3° [ tan” 0 tan 6 sec 6 do
. 249 . 3secl .

=3 [(sec? § — 1) tanf secfdf = 3° J(u? =1)du [u = sech, du = sec 6 tan 6 df)
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233(%71.3—U,)+C=33(%SCC30—‘SCC9)+C=33|i';13(x 23) - x3+9 +C

=1@?+9%2-9V22+9+C or 3(z* - 18)V22 +9+C

5 Letf—secf, sodt =secf tanfdf,t =2 = 0=7F.andt=2 = 0 = Z. Then

X /3 w/3 1 /3 .
L = [ sech tan9d6=/ —2—949=/ cos? 0.df
Jya 3Vt =1 Jrja sec® tan 6 x/a SEC Jr/a

/3 1(1 4 cos260)d0 = 5[0 + %sin?@]:ﬁ
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7. Letz = Hsind, so da = Heos b do. Then

1 [ 2 5 .
X 1 dmzj_’__l_____scosed():-z—s /CSC“Gd,e
/mzm 52 sin2 6 - Hcos b y |
1 V25—I2+C J25- 2
“55“’””0' 25_7” g 25-x
13. Let = = 3sect, where0<6<—or7r<9< . Then
X o
N -9
dr = 3sec tan6 df and 72 — 9 =3tanb,so Jx
Gl _ [ 38200 5 ech tan6db = tan 6 4 8
/ 27 sec3 0 sec 3 sec? 6 3 )
=1 [sin®6d6 = -;-fg(l—cosze)dh 1p— Lsin20+C = 30— gsinfcosf+C
,/‘—‘ 7-9
1 _y/z 1 3 _l oz _ VT iC
=5 (5) i (3) 227
g b 1
=a? - =2 — L dz==|-—F=du=1%-2 C=Vz?-7+C.
17. Letu = 2 — 7,50 du = 2x dx. Then / \/177;—7‘11 2/\/5 u=1%-2Vu+
21, Letz = %Sin f.sodr = %(:059(1(). z=0 = 0=0,andz=06 = 6=2Z. Then
0.6 2 )2 (_5) 0 /3 , ]S
v sin? ) )
- i) 5B Y 2 3
Jo V9 — 2522 L ./“ 3cos0 ( (()H()ﬂ’()) 125 / sin” 6 do .
= 135 luﬂ/)‘%(l —c0s20)df = 5z [0— = sin 201 [
w J9—25¢
= 55[(§3 —0) — 0] = 557
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35, Area of APOQ = 5(rcos 0)(rsinf) = 3T 2 6in@ cosf. Area of region PQR = JToosg ¥ = z2 dz.

Letz =rcosu = dz= _rsinuduforf® <u < Z. Then we obtain

[ vr* —:c'ldx—frsmu(—rsmu)du —rzfs'mzudu=—%rz(u—-s'mucosu)-k—c
=-1r2cos}(z/r) + 3 o rr—a2+C

S0 area of region PQR = 3 [—Tz cos™!(z/r) +T VT~ a? ]:'cos 0

— 10— (—r20 +rcos@rsind)] = ir?f - 1r?sinf cost

and thus, (area of sector PO R) = (areaof AP 0Q) + (area of region P QR) = 370

39. (a) Lett = asinf, dt =acosfdf,t=0 = @O=0andt=2z = § = sin~'(x/a). Then

i - . wsin” H(a/a)
/U Va2 —t2dt = / acosf (acos6df)
3 Jo
a
wsin ! (w/a) 2 psin”'(x/a)
o, i x/a 1 (or x)
=a / cos’0df = — / (14 cos26) do
0 2 Jo [
- l(,z/u) 2 sin~!(x/a az_tl
-—Z—[O—F,bln%] —-0—[9-1—51116 0099] /e .

2
a” e 5 — a2
== (sm 1(—)—!—— L i-Amtaly P,
2 a a a
= —u sin~!(x/a) + 1 Va2 — 2?

(b) The integral [ v/a® — t* dt represents the area under the curve y = v/a? — t2 between the vertical lines ¢ = Oandt = .

The figure shows that this area consists of a triangular region and a sector of the circle t? +y? = a*. The triangular region

has base x and heigh 2 -2
ght a2 — 22, so its area is 3 La+/a? — x2. The sector has area 1a’ 29 = La?sin~!(z/a).



