
Math 2401 Quiz Six April 19, 2001

1. Find a vector description of the surface that results from rotating the curve y = fx, 0 < a ≤ x ≤ b,
around the y −axis.
_______________________
Let s and t be the usual polar coordinates in the x-z plane: s = r and t = θ. Then a vector description
Rs, t of the surface is

Rs, t = s cos ti + fsj + s sin tk;

a ≤ s ≤ b, and 0 ≤ t ≤ 2π.

2. Find the flux

∫∫
S

yi + xy j ⋅ dS

where S is the surface

z = 2
3
x3/2 + y3/2 , 0 ≤ x ≤ 1, 0 ≤ y ≤ 1 − x

with the orientation n such that n ⋅ k > 0.
_________________________
First, we get a vector description of S by simply letting s = x and t = y:

rs, t = si + tj + 2
3
s3/2 + t3/2 k, with domain
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We’ll need ∂r
∂s

× ∂r
∂t

:

∂r
∂s

× ∂r
∂t

=

i j k

1 0 s

0 1 t

= − s i − t j + k

Observe this normal points in the direction of the specified orientation. Thus

∫∫
S

yi + xy j ⋅ dS = ∫∫
D

ti + st j ⋅ ∂r
∂s

× ∂r
∂t

dA

= ∫∫
D

ti + st j ⋅ − s i − t j + kdA

1



= ∫∫
D

−t s − t s  = −2 ∫∫
D

t s dA

= −2 ∫
0

1

∫
0

1−s

t s dtds = −∫
0

1

s −1 + s2ds = − 16
105

Finis
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