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1. for a) p=x—\Jr?+y>+22=x

so x>0and 2 + 2 +22 =22, 92 +22=0
thus y = z = 0 and any point (z,0,0) for = > 0 - half of the x-axis

forb)  p=-2y— el yP+22=-2

so y <0 and 22+ y? + 22 = 492

2 2
x? + 22 = 3y? one part cone around the y - axis Yy = —u.
V3
for a)
3z + 2y
first B ={(v,y,2);2 >0,y >0,22>0, <z<2}

”bottom” must be below ”top”

3r + 2
% < 2 and we get

D ={(z,y);z >0,y > 0,3z + 2y < 12} a triangle
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for b)
0 <z <2 and for a fixed z
D, ={(z,y);z >0,y > 0,3z +2y < 62}

triangles with the base [0, 22] and the height [0, 32] and the area 322
2
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///dedyd 0/22 / /dy)da: dz = ..

B ={(z,y,2);22 +1y>+22<4;22 +4?> > 3,2 >0,y > 0}
for a)

the solid B is outside the cylinder and inside the sphere
x>0,y > 0 implies 0 € [O, g]

2?24y +22<4-50<p<2
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as iterated integrals
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(cos% = 1,c08 2 = —1 sin (both) = ‘[ :l:%)
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also from the symmetry I = 2 - (integral for z > 0) — 2. {¢ € [%, g]}

for b)

the solid B is outside the cylinder and inside the sphere

x>0,y >0 implies 0 € [0 ] 22?422 <4502 4+22<4

and 22 + 32 > 3 implies r >3
B*={0€[0,Z],r>V3r2+22<4}
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=2r— 3 [+V3+ 7 43|z +V3+ 27| =2r—F[2+3m3-3m V3] =
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the solid is a tetrahedron in the first octant under the plane 3z + 3y + 2z =6
S0 B={x>0,y>0,2>0,3x+3y+2 <6}

for z =0 we have a triangle (0,0),(2,0),(0,2) also Dy

for =6 r=y=0 point (0,0, 6)

for z € (0, 6) we have a smaller triangle

under the line 3z + 3y = 6 — z with vertices (0,0), (O, ng) , (652,0)
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={z>0,y>0,z+y < 652 ...triangle with area A, = % <
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2. B={2?+42+22<2,2>0,y >0,22 +¢% = 2}
for a)
the set is inside the sphere with radius v/2
below the paraboloid z = 22 + y2, and above the xy-plane z = 0
B* = {T2+22 <2,2>0,r>0,0¢€0,n],r>> z}

soI:///zdmdydz:///zrdrdﬁdz:ﬂ//rzdrdz
B B* D

where D = {r? +22<2,2>0,r > 0,7% > z}
the intersection of the circle and parabolais at z =r =1

it is easier to slice it horizontally in rz— plane

S0 ze[0,1]and r > /z , r < V2 — 22
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for b)
2+ +22<25p< V2
2>0—¢e[0,%] y>0—0¢€l0,n]
R rPR >z Rein’ > peosg — p > 50
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and

1= ///z dxdydz = ///p3cos¢sind> dpdpdh =
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B = {:L'2 +y2<z2<4—2?— 3y2} between two paraboloids
necessarily z2 +y? < 4 — 22 — 3y
so 2z% + 4y* < 4 that is (z,y) € Do = {z* + 2y* < 2} —ellipse

and
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///\/a;Q + 2y2dxdydz = //\/JC2 + 292 / dz | dedy =
B Do
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= //\/:132 +2y? (4 — 2 (2% + 2y?)) dady
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use modified polar coord. to evaluate

z=rcosl,y = —=rsinf
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then x? 4 2% = r? dxdy = %rdrd&

so Dg transforms into D* = {0 <r<+v2,0<6< 27r}
and the integral into
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and for a)

/ /B fdadydz = /D / < /0 o fdz) dxdy

for b)

0 <z <2 and for a fixed z Dz:{O§y§2—z,0§m§4—y2}
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