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15.5 Question #17 (p. 936)

Find the total charge on the surface

r = eu cos v~ı + eu sin v~ + u~k, (0 ≤ u ≤ 1, 0 ≤ v ≤ π).

if the charge density on the surface is δ =
√

1 + e2u.

We want to find
∫∫

S
δ dS. We already have a parameterization for the surface S, so we only

need to calculate the area element dS. Since
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we have
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du dv =
√

e2u cos2 v + e2u sin2 v + e4u =
√

e2u + e4u = eu

√

1 + e2u

Therefore,

∫∫

S

δ dS =

∫∫

S

√

1 + e2ueu

√

1 + e2u dS =

∫∫

S

(1 + e2u)eu dS
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