Calculus II Section 3-5: Surface Area with Parametric Equations

Question 6

Problem
Rotate z = e, y = ¢7%, 0 < t < In2, about the z-axis. Write the exact surface-area integral in simplest

form.

< axis of rotation
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Calculus II Section 3-5: Surface Area with Parametric Equations

Question 6 — Solution

axis of rotation

Solution

1. Differentiate:

Therefore,

ds = \/e2t + e2t dt.
2. The curve lies above the z-axis because y = e~% > 0, so the radius of rotation is y = e~*.

3. Multiply the radius by ds and simplify:

yds = e ty/e2t +e2t gt
= /e 2t(e?t + e %) dt

=1/14 e 44t

4. Hence the requested exact integral is

In2

S =2r V14 e 4tdt|
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