MATH 353
Handout #5 Solution

Forl)

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

S = {z =V2—22—y% (x,y) € D}Where D={z*+¢y*<1}
and normal n =+ (Vz,—1) = <\/2 e \/27?;27%, 1>

and [|n|| = ,/ﬁ Jfinally the surface area

dxdy
A://dS://ndxdy:\/i// polar
[as = [ m s = (pola)

—2nv2 [ 2 —2Var [-VE=7, —2n 2= V).

For 2)

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

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

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

r=2cosu y=2sinu z=v wué€l0,2nx],ve]l0,3]

& — (—2sinu,2cosu,0) % =(0,0,1) and the normal vector
n=d=4 (— X %) = (2cosu,2sinu,0) ( |n| =2)

for outward take +

F-n =2(cosu +sinu)
2 3

// F-dS=2 // cosu + sinu) dvdu = 0 because of the periodicity.

The top could be descrlbed as z2=3

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

the field on the top is F = (1,1, 3(2? + 3?)?) and F - n =3(z? + y?)?
the flux comming out from the top is

//F ds = //39& + y?)%dzdy = ( polar)= / rPdr = 3 - 257.

top
The bottom could be described as  z =0

(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 =102r.

S
For 3 a)
the surface S is vertical so parametrize:
x=2cosu,y =2sinu, u € [O, 2} ,and 0 < z <5 — 2z — y (below the plane)
necessary condition 2x + y < 5 is satisfied inside the circle



r(u,v) = (2cosu,2sinu,v) and D = { {O,g} ,0<v<h —4cosu—2sinu}

or or or Or
£y = (—2sinu,2cosu,0), >w =(0,0,1) son =g X 81}

5—4cosu—2sinu
thus |n] = 2 and SA = /dS // In|| dudv = 2 / ( / dv) du =

0

= (2cosu,2sinu, 0)

3
=2 /(5—4cosu—2sinu)du: 5m + [—8sinu + 4 cosu|§ = 5m —8 —4 = 5r — 12.

0
For 3 b)

this time S is givenas z=5—-2x—y ,(x,y) € D= {22 +9y* <4}
then n = —1,—1) and ||n|| = V6

SA = // ds = // |n|| dzdy = v/6area of D = 41/6m.

For 4)

S:z=V4—y% (z,y) € D= {a?+ y* < 4} since z > 0

)

Vi

since upward means positive z-coordinate

F =(2?yz,y,2z) on S F :( WY, A —y ) and

//FdS //F ndxdy—//[4_ —I—xﬂ]dwdy—

9 V/4—y? 2 \/4—y?

normal vector n = (—Vz,1) = {0,

2
:/( 4y 2 dx)dyqt/\/m / xdx | dy =

/ : 2 32
:2/ 4y 2'QMdy-l—O(xisanoddf):4/y2dy:3.823_

Y

; 0
For 5)
S:iz=% (xy)ED {2? +y* <1,z >0,y <0}

normal Vector n=(Vz,—1)=(z,0,—-1) and ||n|| = Va2 + 1

and
g/zde:é/ x\/rdmdy—;/ W/ﬂy)dx:

1
:%/xg\/xQ—l—l\/l—xQda: :%/m?’\/l—x‘ldm:

0 0
1
311 1
(u=1-—2 du=—4z3dr) :%{\/ﬂdu:%gm]ozﬁ,
For 6)
Evaluate where S : z=2—z—yfor (z,y) € D= {2®+2y* < 1}

since for z = 0 the line  + y = 2 is outside the ellipse
son=(Vz,—1) = (~1,-1,-1) and ||n|| = v/3



and [[ 2%dS = / / 22/3 dady ( modified polar . or cartesian coord.)
3
D

1 1
x =rcosf = ——rsiné drdy = —=rdrdf 22+ 2% =1r?
Yy \/5 Yy \/5 Yy
then D* = {0 <r < 1,0 <0 <27} and the integral

2w 1 4 1 27
1+ cos 26 NEYS
:\/3//7"200529rd9dr:\/§[T—] / df =
2 2
00 4o 0 2 42
OR ze[-1,1]andyce€ —%\/1 —x%%\/l —xQ] :




