HOMEWORK SOLUTIONS MULTIVARIABLE CALCULUS
Section 15.7 - 7, 13, 17, 20, 27, 30, 33, 36
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17. z The projection of E on the yz-plane is the disk y* + = < 1. Using polar

coordinates y = reosf and = = rsin 8, we get
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20. The paraboloids intersect when % + z? =8 =27 = 2 & 2% 4 =% = 4, thus the intersection is the circle #* + =% = 4,
y = 4. The projection of E onto the z=-plane is the disk = + =% £ 4, 50
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D ={(x,z) | #* + = < 4}. Then using polar coordinates = = r cos 8 2
and z = rsin#, we have
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N E={(z,y4.2)|0<€<2<1,0< =<1 =2,0<y<2=2:]}
the solid bounded by the three coordinate planes and the planes
t=l=z,y=2=2z
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If D1, D, D are the projections of £ on the xy-, yz-, and zz-planes, then
Dy={(z.y)|=-2<x<2 =-3<y<3}

Dy = {(y.2) | * + =% <9}
Dy={{z.z)|-2<z£<2 =-3<:-<3}
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The diagrams show the projections

r=1—x or
r=(l=zf

of £ on the xy-, y=-, and x:z-planes.
Therefore
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j}:f:f; flz g, z)dedzdy = [[[ flz,y.2)dV where E = {(z.p.2) |0 <z <zy<:z<1L 0=y <1}
Motice that & is bounded below by two different surfaces, so we must split the projection of £ onto the zy-plane into two

regions as in the second diagram. If [, Dy, and Dy are the projections of E on the xy-, y=- and zz-planes then
Di=RiUR: ={lz.y) [0 <10y <z}lU{{ry) [0<r<LrZy <1}
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Dy ={{g,z}) |0y £ Ly L2251} ={(p2) |[0£2<1, 05y £z}, and
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Thus we also have
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={(£,4.2)|0£:<1,05x<:0<y <3}
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