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1. Let D be the region on the xy-plane enclosed by the curve
S+ —2)? =2+

(A) (2 pts) Show that r = cosé — 1 is a polar equation for S.
(B) (4 pts) Find the area of D.

(C) (4 pts) Find the average value of f(z,y) = /2% + y? over D.

Solution: Y

(A) (s, AR, &)
Let ‘:v =rcost, y= rsm@‘. (1pt)

)

Then z% + y* = r?> = r(cos — 1) and thus

vk

(2% +y* — 2)? = (r(cosd — 1) — 7 cos )
= (—r)? =12 =22 + % (Ipt)

= (cosf — 1)? = 2? + y2. (1pt)
(r? —rcosf)? = (2> +y? —x)? = 2% +y® = r?,

(B) (mfaA, Efsr /R &0 mfafE: o)
r=cosf —1 < —r=cos(0+7n)—1=—cosf—1 <= r=1
D={(r0):0<r<1+cosf, 0<6<2r}.

27r1 1pt 27r1
/ 22 df (2)/ —(1+cos9)2d9
0o 2 0o 2

AD) =" 4 // dA “ﬁt)/ /Hcoserdrdé’

i

r=-cosf+1

(22 +y* —2)? = ((cosf — 1)® — (cos O — 1) cos)* = (—(cos @ — 1))?

= r=0or (r—cosf)®>=1,r =cosf £+ 1. (the same curve) (1pt)

+ cos ),

2m 1 1+cos 6 27 1
= / |:—7"2] df = / —(1 +cosh)* db
\ 0 2 0 0 2 J

4 2

1 1 20 3 in20712r |3
:/ (—+0056’+i) do = [—H—I—Sine—f—sm ] =|>7l
0 2 4 8 o

(2pts)




(C) (&S, E, HEEARK, FEE: &—

1 t 27r 1+cos 6
//f(x,y) dA :/ Va4 y? dA 2 / / r-rdr df

b 2 3 b 2
T 91 1l+cosf ™1 3
_/0 [5]0 de_/o 5 (L+cos0)* df

2
5 4 1 1
:/0 (6 —|—§c0s0—|— 500829—1— gsin29c089) do

4 2m 3
[ 9+§Sln9+—sm29+9sm 6’]0 = gw,(lpt)

fave <1£t) / f X y = §7T+ §7T = E . <1pt)
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