12.8: 4, 16, 28, 30(a), 34

4. "" The region of integration 1s given in sphernical coordinates by

={{p0.¢) |1 = p<2.0<8<27 7w/2< ¢ < w}. This represents the
solid region between the spheres p = 1 and p = 2 and below the ry-plane.
x fnh J-':“ J['l'-‘! P sineg dp e dt = I]";T ! j;,__; sin g "rl"? a2 dp

= :U‘::T [— C:Jstp]:“ [%ﬂ"]-f

=2n(1)(5) = 47

16. Since density is proportional to the distance from the z-axis, we can say p{z, v, 2) = K /27 + . Then

m=2 | il A At e de e df) = 2K [T O vy — r2 dr di

JOJo

= 2!{.[‘;7 [ r(2r® —a*)va? —r? 4 La® ~=111_1{;r,-"u]|] rJ'E?—‘EK_J I:l d]ll[;]l dit = ta'n*K
28. Place the center of the sphere at (0,0, 0), let the diameter of intersection be along the z-axis, one of the planes be the xz-plane
and the other be the plane whose angle with the xz-plane is # = . Then in spherical coordinates the volume is given by
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V= T’fﬂju J[n g sin ddp dey df) = rn- dfl .Ju sin ¢ g ju pPrdp = {lu }— Fa.
30. (a) The region enclosed by the torus is {{(p, @, @) |0 < 8 < 27,0 < & < 7, 0 < p < sin e}, so its volume is

Vo J' I =R 0 din g dpde df) = 2 Jy ssin® ddt = &x[56 — Lsin 2o + S sindg| ] = 27

(b} In Maple, we can plot the torus using the

plots [sphereplot] command, or with the

. 0.5
coords=spherical option in a regular plot commund.
In Mathematica, use ParametricPlotid. = 0
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34, The region of integration 1s the solid sphere ¥+ 1; + 22 < a, s00 LI 0 <o <amandD < p < a Also

lz +ytz 427 = l[.:: 4+t + z‘i}z = Ir.l Z= p‘ cos ¢, 50 the integral becomes

_J';J'_' {,rr cos rﬁ} P sin g dp df dey = fn sin ¢ cos ¢ di Jrn bl d) J[n p Tdp = [ sin? r'}] _(.‘:;Tr [%ﬂ“]: =1



