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1. Describe in the xyz - space the following sets

(a) where p==2x (p is from spherical coord.);

(b) where p = —2y.

for 1a)
V2 +12+22=xs0 v>0and 2? + 92 + 22 =22, 42 + 22 =0
thus y = z = 0 and any point (x,0,0) for x > 0 - half of the x-axis

for b)
\/m:—QySOySOand 22 4 4 2% = 4y

V2 1 22
22 + 2% = 3y?,one part cone around the y - axis y=—— "tz )

V3

2. Set up the integral / / / z dxdydz where B is the region in the first octant below the plane
B

z =2
and above the plane 3z 4+ 2y — 6z = 0 as iterated integrals
(a) with [dz inside ;

(b) with [ dz outside
then evaluate only once.

for 2a)
3z + 2y

first  B={(z,9,2);2>0,y>0,22>0, <z<2}

3z + 2y

”bottom” must be below ”top” < 2 and we get

D ={(z,y);x >0,y > 0,3z + 2y < 12} a triangle

12—3x

2

4 5 2
SO ///zdxdydz:// /zdz da:dy:/ / /zdz dy| dx = ..
B D

—a AN

for b)

0<2<2and for a fixed z

D, ={(z,y);2 >0,y > 0,3z + 2y < 62}

triangles with the base [0, 22] and the height [0, 32] and the area 322
2 2

2
///zd:cdydz:/z //dxdy dz:/z(areaosz)dz:3/z3dz:12
B 0 D. 0 0



OR

6z2—3x

///zdxdydz:7z 7(7 dy)dz | dz = ...
B 0 oo

dxdyd
. Set up the integral /// rayaz
B

Vaz+y? 4 22
where B = {(z,y,2);2% + y* + 2> <4 ;22 +y* > 3,2 > 0,y > 0}

as iterated integrals

(a) in spherical coordinates;

(b) in cylindrical coordinates,
then evaluate only once.

for 3 a)
the solid B is outside the cylinder and inside the sphere
x>0,y >0implies 6 € [0,5],22+y?+22<4—-0<p<2

v

andx2+y223impliespsinq§2\/§ Sn¢§p§2
i
so necessarily @ <sin¢ o€ {%’%ﬂ}
=<l ]¢€[3 3]’sin¢§p§2}

as iterated integrals

= 2

dedydz p?sinpdpdpdd w T il g —

[ = ] = 5 e | [ oo
B B 3 I

25
%/smcﬁ(él—sm ¢>d¢—7r[ cosqﬁ]%w £l [ln]csc¢—cot¢|];?ﬂ
3
(cos% = %,cos%’r = —%,sin (both) = 3@,00‘5 = i\%)
—7r——ln\/§:7r( —%ln?))
for b)
the solid B is outside the cylinder and inside the sphere
x>0,y > 0 implies 6 € [0, ]:E—i-y +22<4-r24+22<4
and 22 + y? > 3 implies r>3
B*={0¢€|0, ]r>\/§r2+22<4}
/// drdydz _/// rdrdzdo —377a 4/_’"2 i
[ VEsa A W e E ) Fm



Va—z2

Ve + 22 V3

=2r 5 [VET Z+3In|e+ V3T 2| =2r— 3 [243l3 - 3Inv3] =
m[1-3m3].

1 1
or=2[| [ _rdr az=n [ (VEF2)
0

dxdyd
. Evaluate / / / :_sz where B is the solid bounded by planes x =0,y = 0,2z = 0,
B

and 3z + 3y + z = 6. HINT: Iterate in such a way that [ dz is outside!
for 4)

the solid is a tetrahedron

in the first octant under the plane 3x 4+ 3y + z =6

SO 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 D

for =26 r=y=0

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

under the line 3z + 3y = 6 — z with vertices (0,0), (0, 6?) ) (%» O)

6 — 2
D,={x>0,y>0,x4+y < %} ...triangle with area A, = % ( Z)

3
drdydz T 1 %1 ‘
':L‘yz_ — . :i — =
/// P _/2—6 //da:dy dz_/z—6 A, dz 18/(2 6) dz
B 0 D, 0 0
6 _
O

. Set the integral ///z drdydz where B = {22 +y? + 22 < 2,2 >0,y > 0,22 + y*> > 2z}
B

as iterated integrals in both

(a) cylindrical and

(b) spherical coordinates then evaluate only one of the above .

for 5a)

the set is inside the sphere with radius v/2

below the paraboloid z = 22 + y2, and above the xy-plane z = 0
B*={r?+22<2,2>0,7r>0,0 € [0,7],r* > z}

soI:///zdxdydz:///zrdrd@dz:ﬂ//rzdrdz
B B* D

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

it is easier to slice it horizontally in zr— plane



SO ze[0,1]and r > /z , r < V2 — 22

1 V2=22 1 —
the integral I = 7r/z / rdr | dz = 7T/Z <[§}\/_ ) dz =
0 vz 0

=

1
W/Z([2—22—Z])d22%[22—%—%3];:%-(1—1—72>:2—5471'.
0

For b)

since 22 + 3% = p?sin ¢

B ={p<vaocom oc0.3].02 us

since 2 4 y% = p?sin® ¢ and z = pcos ¢

but necessarily V2 > sC1(1)182 5 — o€z, I
thus
I= ///z drdydz = ///p3cos¢sin¢ dpdodl =
B B*
™ B V2
= /d0 . / cos ¢ sin ¢ / pidp | do...
0 z %

. Evaluate / / / V22 + 2y? dxdydz where B is the solid bounded
B

by surfaces z = 2 + y?and z = 4 — 22 — 3y2.

For 6)
B = {a:2 +y2<z<4—2% - 3y2} between two paraboloids
necessarily ¥? + y? < 4 — 22 — 3y?

so 222 + 4y? < 4 that is (z,y) € Do = {2% + 2y* < 2}

and
4—g2 -3y
/// V2 + 2y2dxdydz = // V? + 2y? / dz | dedy =
B Dy z2+y?
= // Va2 +2y2 (4 — 2 (2% + 2¢?)) dady
Do
use modified polar coord. to evaluate x=rcosf,y= %r sin 0
then 22 + 2y = 1r? drdy = 2=rdrdf

NG
so Dg transforms into D* = {0 <r< \/i, 0<o< 27r}
and the integral into
27 \/5
= /d@/ (4r — 2r3) Tdr = V21
0

0

5

ad 28]V 32
BT



7. For the solid B in the first octant bounded by the coordinate planes,
the plane y + z = 2 and the surface z = 4 — 3.

set up two different ways of integration of / / / fdxdydz
B
(a) (double first,then single) / / ( / f dz) dzxdy; sketch Dy;
D,

b
(b) (single first,then double) / / / fdxdy | dz; sketch D,.
a D,

For 7)
B:{:L“20,y20,220,z§2—y,x§4—y2(oryg\/E)}
SO

Do={e>0,y>0,<4-y*(ory<vi-uz)}

and for a)
Fdrdydz — Y ) dedy
B D, 0
for b)

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

/// fdxdydz :/ // fdxdy | dz
B 0 \ D;



