w82, The region of integration is given in cylindrical coordinates by
E={(r,6,2)|0<0</2,0<r<2,0<2z<9~r2}. This represents the solid region in the first octant
enclosed by the circular cylinder 7 = 2, bounded above by z = 9 — r2, a circular paraboloid, and bounded below by
the zy-plane. :

) 0~ L dzdrdd = S22 (r2)7=5" drdg
‘ = o"/z f: r(9 - 1'2) dr df
072 do f2 (9r —r®)dr

= ;{913/2 [8r2 - ir4]2 .

X

1— 4*The region of integration is given in spherical coordinatz# by
* E={(p0,4)|1<p<20<0<2m7/2<¢< 7). 'I'lnsrcprescntsthesohdreglonbetweenthesphems
= 1 and p = 2 and below the zy-plane.

foz* f:/z f12 PP singdpdpds = fmr‘wfqz-r/23i-‘3¢d‘3S f12 P’ dp
= (613" [~ cos ¢z [%Ps]:
~ () (3) = 2

=F(8-4)=

w10, In cylindrical coordinates, E is bounded by the cylinder r = 1 and the planes z = 0, z = y = rsin 8 withy > 0

= 0<6<LmsoFisgivenby {(r,0,2z) |[0<8 <7, 0<r<1,0< z< rsinb}. Thus
[[fgzzdV = [T [} [ r2zcos0dzdrdf = [ [ [4 2]::;'"’9 2 cosf dr df

=5 J7Jg r*sin 8 cosfdrds = § [ [§r°] 72  sin’ fcosfdf

=3 [7 (sin®fcosb) dd = %a‘nsﬁ]a =0

| s 16. In spherical coordinates, H is represented by {(5,0,6) |0 < p< 1,0 <9< 2r,0< $ < & }. Thus
|

| JI 5 @+ av = [§7 [772 [5 (" sin® ¢) * sin g dpdp dd = [7™ db [5/*sin® $do [ p*dp
‘ = (65" [—Wﬂ'%e“sﬂ:ﬂ_{%ﬂ’]; =

l—ao TheregxonofmtegratlonExsthereglonabovetheconez—\/ +y’andbelowthespherez +yi+22=18
mthcﬁrstoctant.BccauscElsmtheﬁrstoctantwehave0<0< z ‘Iheoonehmequahond:—— .

(asmExamplc4)andsoO<¢< -Als00< p < I8=33. Sothcmtegralbecomes
for/2 oﬂ/‘ 3\/_,)4 sin pdpdg df = fr/2 do f"/‘sin¢d¢ f3\/' ‘d
= 10137 [~ cos 4137 [3,°]22
= (01 4) () - aor( )




