12.7: 8,12, 20, 32, 38
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20. The parzboloid = = »% + =% intersects the plane = = 16 in the circle y? + 2% = 16, 2 = 16,
Thus, £ = {(z,y.2) " +2° <z <16,y° +2* = lf}'}.
Let [} = {(H. )|y 42t < lﬁ}. Then using polar coordinates

3y = reosl and =z = rsinf, we have

V= [, (S22 dz) da = [f,06 - (7 +2%)dA
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= [0]7 [8r% — r']] = 27 (128 — 64) = 128x
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The projections of £ onto the ry- and xz-planes are as in the first two diagrams and so
1pl—z® pl—x o -1 v’ﬁ 1—4' :
Ll T Al z)dydzde = [ [ flz.y.z) dy dz dz

= ju 01 Y 1_' Moy 2)dzdedy = f“ 1o nl_r flooy, 2) de dy da

Now the surface z = 1 — =* intersects the plane y = 1 — = in a curve whose projection in the yz-planeis z = 1 — (1 —y)*
orz = 2y — 4. So we must split up the projection of /¥ on the yz-plane into two regions as in the third diagram. For (y. z)
in#,0<x<1—yandfor{y z)in H:, 0 < & < /1 — z, and so the given integral is also equal to
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= fnlj;”_"?j;_” Slo,y. z) dedz dy +_|l"jllj;1#_ e .In 1== flr y, z) de dz dy.
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Hence (7,%.2) = {é' é %}



