Mast 219 Midterm Test Solutions March 2016
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Given the sphere 22 + 92 + 22 = 4, when z = I, we get2> +y?> =3so D = {(1’ y) |22 +4% < 3} and
2= f(z,y) = \/4 — 2% — y2. Thus
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(2) (b)

The upper limit on r*2 is now 4 - h”2,and S(h) =4 pi (2-h).
Thus, a slice of a sphere has the same surface area as an equally thick slice of a
surrounding cylinder. If tis the thickness of a slice, the areas are both S=4pit.
For a sphere of radius a, the surface areas are givenby S=2piat.

(3)
Place the center of the base at (0,0, 0). then the density is p(x, y, 2) = K=z, K a constant. Then
m= 02" "/2f0 (Kpcos o) p*sinpdpdpdd = 2rK f ™/2 cos ¢sin ¢ - —a tdo = %frlxa“ [—% cos?@];/z = %Ka4.

By the symmetry of the problem M., = M. = 0, and
Mzy = 2 "/2f0 pr cos> osinodpdodd = 571'I\a f"/z cosZ ¢sin o do = %n‘Ka [—§ cos 0]"/2 = 125 rKa®.

Hence (7,7.%) = (0,0, Za).
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