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. The disk is bounded by r = 2 cos f, so the volume is fﬂ/2 ¢80 dr df
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. See diagram below. And [[[, psinfdV = fﬂ/4 fo psin 0p? sin ¢ dp de do

:( O’f/”‘smecw)( 0“/zsm¢d¢><f01p3dp) —(1—\/_/2)~1~1/4_1/4—\/_/8.

. Density is ¢y for some constant ¢, so mass is m = [ [, cy dy dx = foﬂ/g fol cr sin Or dr do
=c/3 foﬂm sinf df = c/3.

Also y—moment is My = [[,zcydyde = foﬂ /2 folrcosecr sin @ r dr d

= c/4 fo7r sinf cosf = ¢/16 fﬂ/ 2 sin 26 d9 = ¢/16(— cos20)7* = ¢/8;

and z-moment is M, = fnycydydx = 0 fo cr?sin®Qr drdf = c/4f7r/2sm 0 do
= ¢/4(30 — 1sin 20)7/% = 7¢/16. So center of mass is (M,/m, M,/m) = (3/8,37/16).

. Boundary of plane region D where paraboloid lies above plane is where 0 = 4 —
x2 — y?, circle of radius 2 So surface area is [[,, \/(02/0x)? + (0z/0y)? + 1dA =

[ VA4a? +4y? + 1dA = fo (4r2 + D)Y2rdrdf = 2 - 1—12f02%(47°2 + 1D)Y28r dr =
7r/6<(47~ + )3/2) - 7r/6(17\/_— 1).

. (a) < 0 by comparison to 0, since integrand = —(f — g)? < 0; (b) = 0 by symmetry:
since f(z)g(y) is an odd function of z, the triangle to the left of the y-axis makes a
contribution equal and opposite to that of the triangle to the right; (c) impossible to
tell: take e.g. f(x) =z and g(y) = y* or —y? to get two different signs.



