MATH 353
Handout #5 Solution

Forl)

let’s find the intersection of two given surfaces
z=a22+y? — 2+ 22 =250 22+ 2 — 2 =0 has positive sol. z =1
and we can describe the surface

S = {z =/2—a22—9y% (z,y) € D}Where D={2*+¢y*<1}
and normal n =+ (Vz,—1) =+ (\/2223,,2’ \/273;27242, 1)

and ||n|| =

2

A= [[;dS=[[,|n|dzdy = ﬁffD\/% = ( polar)

=22 [} L = 2v/2r [-V2— 7] =27 [2 - V3.

For 2)

the field on the lateral part of S; is F = (1,1, 162)

but since this part is vertical 2% +y? =4,z € [0, 3]

we cannot describe it as z = f(x,y) so parametrize r(u,v) :

\/ %_yg Jfinally the surface area

r=2cosu y=2sinu z=v wué€l0,2x],v¢€]0,3]
g—; = (—2sinwu,2cos u, 0) g—; = (0,0,1) and the normal vector
n=+(Zx%E) = (2cosu,2sinu,0) (|n]|=2)

for outward take +

F - n =2(cosu +sinu)

[[gF-dS=2 fOQW f03 (cosu + sinu) dvdu = 0 because of the periodicity.
The top could be described as 2z =3

(z,y) € D ={2>+y*> <4} n = (0,0,1) upward

the field on the top is F = (1,1, 3(2? + 3?)?) and F - n =3(2? + ¢y?)?

the flux comming out from the top is

J Jio, -dS =] [, 3(2* + y?)*dzdy = ( polar)= 67 f02 rodr = 257.

The bottom could be described as 2z =10

(r,y) € D ={2*+y*> <4} n= (0,0, —1) downward

the field on the bottom is F =(1,1,0) and F-n = 0.

Therefore the only contribution to the flux is out from the top and

[ [ F-dS =192r.

For 3 a)



the surface S is vertical so parametrize:

x = 2cosu,y = 2sinu, u € [0, g] ,and 0 < z <5 =2z — gy (below the
plane)

necessary condition 2x + y < 5 is satisfied inside the circle

r(u,v) = (QCosu,Qsinu,v) andD ={ue[0,5],0<v<5—4cosu—2sinu}

g—Z:(—Qsinu 2cosu 0) = (0,0, 1)8011—8 a’r—(2(:osu 2sinu, 0)

thus ||n|| = 2and SA = fdeS [ [ In|| dudv = 2f0 <f5 deosu2sinu gy, )du:

:2f0 5—4cosu—25mu)du:57r—|—[—8smu+4cosu]0% =br—8—4=
om — 12.

For 3 b)

this time S is given as ~ 2=5—2z —y ,(x,y) € D = {2? +y? < 4}

then n = (=2, —1,—1) and ||n| = V6

SA= [ [4dS = [ [, |n| dxdy = V6area of D = 4/67.

For 4)

S:z=+/4—12 (v,y) € D= {2? +y* < 4} since z > 0

Y

normal vector n =(—Vz, 1) = (0, i 1

since upward means positive z-coordinate

F =(2?yz,y,2z) on S F :<...,y,x\/4—y2> and
[ J;FdS= [ [ F- ndxdy—ffp[ iy — 4+ 2/4 — y}d:cdy:

:f—22 (\/Zi?ﬁ f\</4_ dz) dy+f V4 —y? (f_\/\/;mlx) dy =

:2f0 -2¢/4 — y%dy + O0(x is an odd f)= 4f02y2dy:§-8:%
For5)

S:z= 2,(9cy)€D {22 +92 < 1,2 >0,y <0}

normal vector n = (Vz, —1) = (2,0, —1) and ||n|| = V22 + 1

and

[ JgzxdS = ffD_xV$2 d:vdy—2f0 f\/ﬁdy)d =
—2f01 2322 + 11 — 22dx :2 0 \/1—x4dx:

1
— 1 -2 du=—d2*d =Ly Vadu =1 [208) =4

(u 2t du x?dr) s [y Vudu 5 (327, = 1

For 6)

Evaluate where S : z=2—x—yfor (z,y) € D= {2*+2y* < 1}

since for z = 0 the line z + y = 2 is outside the ellipse



son=(Vz,—1)=(~1,-1,-1) and ||n| = V3

and ffoQdS =/ 2%\/3 daxdy ( modified polar . or cartesian
coord.)

x =rcosf y = \%r sin 0 dxdy = \%rdrd@ 2%+ 2y% = r?

then D* = {0 <r < 1,0 <60 < 27} and the integral

1
= \/g fo% 01 r? cos? 0 rdfdr = \/g [%}O f027r 1+c§_s2‘9d9 = %
OR =ze[-1,1]andye€ [—\/Li\/l—mQ,%\/l—x?] .




