MATH 234 WORKSHEET 14 1 MAy 2017, TA: JiuyA WANG

Problem 1 : Surface Integral Part 1: Area, Mass
Rsin ¢ cos

Given the sphere Z(0,¢) = | Rsingsing |, 0<¢ <, 0 <0 < 2m,
Rcos¢

1. What is the normal vector @y x Ty 7
2. What is the area by surface integral?
3. What is the unit normal?

4. Suppose the density function u(6,¢) = cos® 6, compute the total mass of the this unit
sphere?

5. What is the average z-coordinate for the upper sphere, i.e., z > 07

Problem 2 : Surface Integral Part 2: Flux
Consider the same sphere as in part 1 with outward normal,

x
1. Given the vector field ¥ = | y |, compute the flux?
z
Yy
2. Given the vector field ¥ = | —z |, compute the flux?

z



Problem 3 : Divergence Theorem
Consider the same question in part 2 using divergence theorem

1. Problem 2.1
2. Problem 2.2

Yz
3. Given the vector field v = | zz |, what is the flux?

Ty

Problem 4 : Stokes Theorem
Consider the same sphere, and take v to be the boundary of the upper sphere with counter-
clockwise condition,

bz —cy
1. Given the vector field F = [ cz — az , use Stoke’s theorem to compute fv F.ds.
ay — bx

2. Consider = is the triangle with vertex to be (1,0,0), (0,1,0) and (0,0, 1), and
z+y?
F = y+ 2% |, what is fvﬁ-d??
2+ x?



