Quiz # 3

1. Use a surface integral to find the surface area of a sphere of radius a centered at (0,0, 0).
Solution. We use spherical coordinates to parameterize the sphere,
T = asinycosf
S': y =asinpsing |
Z=acosy
where 0 < ¢ < 7 and 0 < 0 < 27. Notice that the radius « is fixed.
We define & (¢, ) = (asin @ cosd, asin gsin b, a cos ), where D = {(¢,0) |0 < p < 7,0 < 0 < 27},

We want to compute
:// dS:// 1T, x Tp|| dg df.
S D

We have .
T, = (acosypcosh, acospsind, —asingy)
p = (—asinpsinf, asinpcosh,0) ’
then
o i i k
T, xTy=| acospcosf acospsinh —asinep = (a®sin®  cos 6, —a? sin® psin A, a® sin ¢ cos ).
—asinpsinf asin p cosd 0
Thus,

T, x Ty|| = a®|sin | = a®sin g,

2r pm
= / / a?sin p do df = 4ma’.
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2. Find // F - dS, where ﬁ(m,y,z) = (0,y,—z) and S is the surface bounded by the paraboloid
S
y=a’4+22,0<y<1andthedisk 2? +22<1,y=1.

Solution. Let S; be the paraboloid y = 22 + 22, 0 <y < 1 and S5 the disk 22 4+ 22 < 1, y = 1. Since
S = 51U S is a closed surface, we use the outward orientation. On S1: F(7(z,2)) = (0, 2% + 22, —2),
where 7 is a parametrization of S1. We have 7, x 7, = (2z,—1,2z2). Then

2 rl
// F-dS:// [—(x2+22)—222]dA:—/ / (r? + 212 cos® O)r dr df = —n.
S1 x2422<1 0 0

On So: F(7(x,2)) = (0,1,—2) and 7, x 7, = (0,1,0). Then

//FdS // 1dA = 7.
So 2422<1
//ﬁ-d§:—7w—7r:0.
S

since 0 < ¢ < 7. Hence,

Hence,

Question: Is F' a curl field?



