Multivariable Calculus
Quiz 14 SOLUTIONS

1) Compute the scalar surface integral / / (xzy + z2) dS where S is the open cylinder
S
22 +y? = 9 in the range 0 < 2 < 2.

Solution: We can parametrize the cylinder by (6, z) = (3cos(f), 3sin(d), z) with
—7m <0 <7mand 0 <z < 2. Since this is a scalar surface integral, the order we cross
the partials is irrelevant

i i  k
r.(0,2) X re(0,2) = 0 0 1
—3sin(f) 3cos(d) 0

= (—3cos(f), —3sin(6), 0)
[7.(0,2) x 19(0,2)] = 3

// 2’y + 2°%) dS = / / (27 cos*(0) sin(0) + 2*) dz db

2
= 54/ cos?(0) sin(0)dO + 27?/ 2 dz
- 0
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TURN OVER



2) Compute the flux integral // F - dS for the vector field F(x,y, z) = <:c, Y, z4> where
s

S is the open cone z = /22 + 9?2 in the range 0 < z < 1 with the upward orientation.
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Solution: We can parametrize the cone by 7(r,8) = (rcos(), rsin(d),r)
with 0 < 0 <27 and 0 < r < 1. To get an upward point normal, we need

i j i
T (1r,0) X ro(r,0) = | cos(6) sin(d) 1
—rsin(0) rcos(f) 0
= (—rcos(#), —rsin(0), r)
F(r(r,0)) = (rcos(d), rsin(9), r*)
F(r(r,0)) - (r.(r,0) x v4(r,0)) = —1r? +1°

27 1
//F-dS:/ /(r5—r2) drdf
S 0 0
1 1
=27 (7”6 — 17“3)
6 3 0
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