5. fl I"I ze Vdydrdz = f12 2 [_Ie—y]zzlonz drdz = flz 2 (—ze™ ™" + 2¢°) du dz

= 1+ 2z)drdz = —x+ 122 v=2s dz
=[P (~1+a) Nl 2

=0
=f12(—2z+2zz)dz=[ z +2z3] 4+16+1 5

9. fffE ydV = f(;3 f: f;j; ydzdydr = f03 fox [y ]i zﬂ; dydx = fos foz 2y° dy dx

BB = [Pt = b = = T

0o~ 6 2
13. Here E = {(z,9,2) |0<2<1,0<y<z,0<z<1+z+y}so
J[[5 6xydV = fol Oﬁ f01+z+y 6zy dz dy dr = fol foﬁ [6xyz]§:(1)+z+y dy dx
= fol foﬁ 6zy(l1+ 2z +y)dyde = fol [3zy2+312y + 2zy ]y V= dr

—fo (322 4 32° + 22°/%) da = [z + 324 + 22 7/2]0_%

17. z The projection of E onto the yz-plane is the disk y? + 22 < 1. Using polar
coordinates y = r cos § and z = 7 sin 6, we get
[ffyzdv = [, [ffyz e zdz] dA =1 [[[42 — (49? +42?)?] dA
= Sf()hfol(l —rY)rdrdf = 8f027r d@fol(r —79)dr
=8(2m) [57% — 3], = 1
18. .
folf;z I PV 2dzdyde = folfssz 309 —y*) dyda

=y [By— 1]V 25, do

y =3z

—fo[— 24+ z]dx

:[950—27x2+ :v][l)—%

19. The plane 2z + y + z = 4 intersects the xy-plane when
2r+y+0=4 = y=4-2z50

E={(z,y,2) |0<2<20<y<4-22,0<z<4—2z—y}and

V= fo 04 2 4 e ydzdyd:c—fo 172 (4 — 20 — y) dy dx

= f02 [4y —2zy — ;yz]y 472

= f02 [4(4 —2z) — 2z(4 — 2z) — %(4 _ 21,)2] de

= f02 (22> — 8z +8) dr = [F2° — 4a? +8x]§ =16



21. E={(z,9,2) |0<2<1,0<2<1—-2,0<y<2—2z},
the solid bounded by the three coordinate planes and the planes

z=1—-z,y=2-2z.

N y=4—47 1 X’+42=4

D;
’ ,/ ’ _ZM_/Z '
—14

If D1, Do, D3 are the projections of E on the zy-, yz-, and zz-planes, then
Di={(zy)|-2<2<20<y<d4-2"}={(2,y) |0<y <4, —V/I-y<z< VI-y}
Dr={(y2) |0<y<4, —3vI-y<2<3VI-y}={(2) | -1<2<10<y <4427
Ds = {(z,2) | 2> + 42* < 4}

Therefore
E= {(zy,z)|—2<z<20<y<4—z —%\/4—12—y§z§% 4—12—y}
{@y2)0<y<a —VI—y<a<yi—y -}/i--y<:<i/i-2—y)
:{(:cy,z)|—1<z<10<y<4 422, \/4—y—4z2§z§\/4—y—422}
:{(xy,z)|0<y<4 AI—y<:<i/I—y, —\i—y-dZ<a< A-y- 4z2}
:{(my,z)|—2<z<2 ——\/ —z2<z§%\/4—12,0§y§4—12—422}
:{(zy,z)|—1<z<l \/4—4z2§m§\/4—422,0§y§4—12—4z2}
Then
24— Va—z2—y/2 Va—z2—y/2
fffEf(a:,y,z)dV:f_2f0 f\/AT/z zy,z)dzdydm—fof f\/“—2y/2f(z,y,z)dzdmdy
z 1/ z V V4 22
:f f44 f 4/—4yy442f($ y,z)dwdydz—fof 4,—y/32f 4,—4yy442f(z,y,z)d:vdzdy
x IZ—Z z 12—22
YAy 152 o Sy ) dydeda = [1 [V S [T (e, 2) dyde de



34. , . z=2y—y’or

| le B The projections of E onto the
k. zy- and xz-planes are as in the
1% first two diagrams and so
0 1y

folfol_z2 Ol_zf(:z,y,z) dydzdac:fo1 o 1=z 01_1 flz,y,2)dydzdz

2

= folfol_y 01_12 f(z,y,2)dzdxdy = fol 01—: 01_1 f(z,y,2)dzdy dx
Now the surface z = 1 — z? intersects the plane y = 1 — z in a curve whose projection in the yz-plane is z = 1 — (1 — y)?
or z = 2y — y>. So we must split up the projection of E on the yz-plane into two regions as in the third diagram. For (y, 2)
inR;,0 <z <1-—yandfor(y,z)in R2,0 < x < /T — z, and so the given integral is also equal to

fol 01_ l_zfo v f(Ly,z)dzdydz-l—folfll_ i Ol_yf(z,y,z)dzdydz

—y2 — -z
= Lo T @y, 2 dedzdy + [ [y, [T f(@,y,2) dudzdy.



