Calculus 1I Section 3-3: Area with Parametric Equations

Question 3

Problem

A loop is traced by = t2 — 1, y = t3 — t. Find the exact area enclosed by the loop.
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Calculus 1I Section 3-3: Area with Parametric Equations

Question 3 — Solution

Solution

1. Locate the parameter values at which the loop closes. Since
r=t*—1, y=t{t*-1),
both ¢t = —1 and ¢ = 1 produce the point (0,0). The interval —1 < ¢ <1 traces the loop once.

2. Differentiate x:

The signed area integral is

3. Simplify and integrate:
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2t — 2 dt = | 245 — 243
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