5. The integral f 3w/4 J; 12 r dr d represents the area of the region

R={(r,0) |1 <r<2,m/4 <86 < 3mw/4}, the top quarter portion of a

ring (annulus).
f3"/4f2 rdrdf = (fsw/‘l d0) (f2 rdr)
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8. The region R is é of a disk, as shown in the figure, and can be described by R = {(7,0) | 0 < r < 2,7/4 < § < 7/2}. Thus

J)x(2z —y)dA = ://42 foz(2rc059 —rsinf)rdrdf Y Payie
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f://f (2 cos @ — sin6) do f02 r?dr
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9. [[sin(z® +y°)dA = f’r/z f13 sin(r?) rdr df = fﬂ/z do ff’ rsin(r?) dr = [9]3/2 -1 cos(r2)]?

= (%) [~%(cos9 —cos1)] = Z(cos1 — cos9)
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Xt y=2x = 0"/ r2cos O drdf — f"/ Lo <" r? cos 0 dr do

= [7/% 1(8cos0) dd — [7/* L(8cos* 6) db
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17. In polar coordinates the circle (z — 1) +y* =1 & 2’ +y* =2z is 72 =2rcosf = 7 =2cos0,
and the circle 2 +y> = 1 is 7 = 1. The curves intersect in the first quadrant when

2cos =1 = cosf =73 = 0=m/3,so the portion of the region in the first quadrant is given by

D ={(r,0)]|1<r<2cos0,0 <6 < n/3}. By symmetry, the total area o=m/3
is twice the area of D: r=1 =2 cos
2A(D):2ffDdA:2f"/3f2C059 drd9_2f7r/3[ ]::?coseda

= J3"* (dcos®0 1) do = [7° [4- 5(1 + cos20) 1] k&i/

= f0"/3(1+2cos29)d9: [9+sin20]g/3 =%+ 3?




24, The paraboloid z = 1 4 2% + 2y? intersects the plane z = 7 when 7 = 1 + 222 + 2% or 2% + y* = 3 and we are restricted

to the first octant, so

V= // [7—(1+212+2y2)]dA:/0"/2/0ﬁ[7—(1+2r2)]rdrd9

2?4+y° <3,
z>0,y>0
= f0"/2 do fo‘/g (6r —2r) dr = [0]3/2 [3r2 — %r‘l]f =2-2=2r
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25. The cone z = /22 + y?2 intersects the sphere z° + 3 + 22 = 1 when 22 + y* + (\/12 +y2) =lorz®+y* =13 So

V= // (\/l—zz—yQ—\/12+y2)dA:/02ﬂ/01/ﬁ(m-r)rdrd9

22 +y2<1/2
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