
MATH 2670: Quiz #2 – SOLUTIONS

/5 Problem 1: Use Green’s Theorem to evaluate

∮
C

F ·dr where F(x, y) = (e−x+y2)̂ı+(e−y+x2)̂ and C consists

of the arc of the curve y = cosx from (−π2 , 0) to (π2 , 0) and the line segment from (π2 , 0) to (−π2 , 0).
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We have F(x, y) = P ı̂ +Q̂ where P (x, y) = e−x + y2 and Q(x, y) = e−y + x2. Green’s Theorem gives∮
C

F · dr = −
∮
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F · dr = −
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P dx+Qdy = −
∫∫
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= −
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(2x− 2y) dA

= −
∫∫
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2x dA︸ ︷︷ ︸
0 by symmetry

+
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2y dA

=
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∫ cos x
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2y dy dx

=
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cos2 x dx =

π

2

/5 Problem 2: Find the area of the surface z = 2
3 (x

3/2 + y3/2) above the square where 0 ≤ x ≤ 1 and 0 ≤ y ≤ 1.

Parameterize the surface as r(u, v) = (u, v, 23 (u
3/2 + v3/2)) with (u, v) ∈ D = [0, 1]× [0, 1]. Then

ru = (1, 0, u1/2)

rv = (0, 1, v1/2)
=⇒ ru × rv =

∣∣∣∣∣∣
ı̂ ̂ k̂

1 0 u1/2

0 1 v1/2

∣∣∣∣∣∣ = −u1/2 ı̂− v1/2̂ + k̂ =⇒ |ru × rv| =
√
u+ v + 1

so

A =

∫∫
S

dS =

∫∫
D

|ru × rv| du dv

=

∫ 1

0

∫ 1

0

(u+ v + 1)1/2 du dv

=

∫ 1

0

2
3 (u+ v + 1)3/2

∣∣∣∣u=1

u=0

dv

= 2
5

[
2
3 (u+ v + 1)5/2

∣∣∣∣u=1

u=0

]v=1

v=0

= 4
15

[
(v + 2)5/2 − (v + 1)5/2

]v=1

v=0

= 4
15

([
35/2 − 25/2

]
−
[
25/2 − 1

])
= 4

15

(
35/2 − 2 · 25/2 + 1

)
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