r=14+sind

38. The pole 15 a pomnt of intersection.
l—cosf=1+sinf = —cosf =snf = —1=tand =
f=2or X
mmherm'upnmlsnfMErsecummre{l+"—f,¥)and[l—‘7ﬁ,%). &_/ F
r=1—cosfl

40. Clearly the pole lies on both curves. sin38 = cos39 = tanIf =1 =

3E=§+rm [# amy integer] = E=ﬁ+§n =

§ — L 5
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rt = gin 24

42, Clearly the pole 1s a pomt of inlersection. sin 20 = cos 28 =
tan2d =1 = 20 =Z + 2na [since sin 26 and cos 20 must be

DT
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positive in the equations] = f=Z4nvw = f=Zor

S0 the curves also intersect at (-%%) and( 12,9—3").

i\_'/f F = oos 20

We need to find the shaded area A4 in the fipure. The honzontal line

44
sluge
representing the front of the stage has equationy = 4 <=
P rsind =4 =+ 7 =4 sind. This line intersects the curve
L
4
] 4 = i i = —
\ am _',-7 \,?r_m r =28+ &sinf when § + 8 sin # e =
microphone r=§+8sing Baind +8sin"f=4 = 2&in"8+2sinfd—1=0 =
audience
5in9=_2i:i+ﬁ=_zif‘ﬁ=_1;”§ [the other vale is less than —1] = e::m—{%)_

This angle 15 about 21_5% and 15 denoted by o m the fipure.
A=2 [T 1(8+ 8sin0)?dd — 2 [7/7 L(4cse8)? df = 64 [7*(1 + 2sin 0 + sin” 8) d8 — 16 [7'° esc? 6B

=64 [T (14 2sinf + 1 — L eos26) db+ 16 [T/ (—esc® 0) df = €4[26 — 2eos @ — 1 5in 28] ™" + 16[cot 6] 77

= 16 |66 — chsa—sin23+mw]:"‘ = 16[(Ir — 0 — 0+ 0) — (6o — Bcoso — sin 2o + cot o]

= 487 — ¥ + 138 cosex + 168in 2 — 16 eot o
Fromthe figwe 2> + (v3— 1) =2* = 2*=4—(3-2v3+1) = 5
Ji-1
(43

x2=2yf§=m,mm=\!2;; =¢ﬁ.Usinglheh1gomn:Eh‘krelaliﬂnsh1ps
) = a=412
for a right triangle and the 1dentity sin 2a = 25ina eos e, We continue: FENIV3=2
4 4 :.l
.J.=.'1.Srr—9ﬁr1+123-—12-|—lﬁ~2-ﬁ_1- 12 g 12 -"@4'1
: 2 2 VI—1 V3+1
vI—1
2

= 487 — U6a + 64 éﬁ+sff’ﬁ[g’§—1]—a%’ﬁ[v’§+l]=4ar.rr+4ts¢'ﬁ—9651u“(

== 204.16 m*
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46. L :f rﬂ—l—l[d:rl.-"dﬂ'zdﬂz f Iie:":lz-i—[ﬂel"jzdﬂ‘ = f 3 edf -I—ie“"ciﬂ‘:f v bet? di
o 1] n [

= ﬂiheﬁ df = -"]5 [e”]:’r =—‘-;£{e4“ -1)

13 3
"3 L=f rﬂ+{dr,fdﬂﬂda=f Vo +1dp 2 [g'\fﬂz+l+éln[3+ v*e?+1)]
i} ]
=mVir? + 1+ In(2r + A2 +1)

2
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30. The curve r = 4 sin 3¢ 15 completely traced with
0=d=m

r? 4 (%) = (45in30)° + (12c0s38)° =

L= f‘}" \,ﬁﬂﬁnz 38 + 144 cos® 30 49 == 26.T208
r=4sin3d

[0,0)= (0, w)




