
Math 212 Worksheet 10 Oct 29 2020, Instructor: Jiuya Wang

Problem 1 : Surface Integral Part 1: Area, Mass
Given a curve C defined by z = (x � 1)2 in xz-plane with 1  x  2. Rotate the curve by
z-axis and get a surface R.

1. Give a parametrization of the surface R.

2. Compute the normal vector.

3. What is the area by surface integral?

4. Suppose the density function µ(x, y, z) = z, compute the total mass of the surface?

5. What is the average z-coordinate?

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

1. Given the vector field ~v =
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A, compute the flux?

2. Given the vector field ~v =

0
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A, compute the flux?

Solution:

Solution:

 

x E3

sina.fr S y
S

x f is
teas

v2 Zr 0
Zr

of tf
s

J r iddo
Z
Z

22 J 1 sdv
2 z

u
za 4515 it
zu4E g rdrE Stu4 mJ J r r TE dr du Fdr f

e Z ddensity

J r r r i dr
s E

z s ICHI
m drdo
r

SES 3 grisso LIao droeo za5 re id
r2

pick Frito to be outward
22 J 2C V r z l 5 r dr



Problem 3: Line Integral: Flux
Compute the following line integral:

1. ~v =

✓
x+ y
2y

◆
, C : ~�(t) = (t, t2), 0  t  1, ~N the upward normal

2. ~v =

✓
xy2

x2y

◆
, C: unit circle, ~N the outward normal
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