
Math 324, Spring 2013. Quiz #2

Problem 1 (10 Pts). Let S be the helicoid given by the following parametric equation

r(u, θ) = (u cos θ, u sin θ, θ), 0 6u 6 3
√

, 0 6 θ 6 π.

Calculate the surface integral
∫ ∫

S

ydS

ru(u, θ) = (cos θ, sin θ, 0) rθ(u, θ) = (−u sin θ, u cos θ, 1)

|ru × rθ |= |( sin θ ,−cos θ, u cos2θ + u sin2θ)|= 1 +u2
√

∫ ∫

S
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3
√

∫
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π

u sin θ 1+ u2
√

dθdu
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3
√

2u 1 +u2
√
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=
2
3
(1 +u2)3/2

∣

∣
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=
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(23− 1 )

=
14
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Answer =
14

3
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Problem 2 (15 Pts). Answer each by filling in the boxes. Show your work.

(a) Maximum rate of change of f(x, y)= y x
√

at (1, 2) is 2
√

∇f(x, y) =

(

y

2 x
√ , x

√ )

∇f(1, 2) = (1, 1)

|∇f(1, 2)| = 2
√

(b) If z(s, t) = t cos (s ln t), then
dz

ds
is

dz

ds
= −t (ln t ) sin (s ln t)

(c) Let C be the curve given by parametric equations x = t, y = t2, z = t3, 0 6 t6 2.

Evaluate the line integral

∫

C

3xyzdz = 29

∫

C

3xyzdz =

∫

0

2

3tt2t33t2 dt

=

∫

0

2

9t8 dt

= t9|02
= 29
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