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

Question 4

Problem
The curve x = 2, y = ¢ joins (0,0) to (4,8). Find the area between it and the chord joining those
endpoints.
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Calculus 1I Section 3-3: Area with Parametric Equations

Question 4 — Solution

Solution

1. The endpoints correspond to t = 0 and ¢ = 2. The chord through (0,0) and (4, 8) has slope

8§—-0
m=-——=2,
4-0
so its equation is y = 2.
2. Along the parametric curve, z = 2 and y = t3. The chord’s height at the same z-coordinate is
Ychord = 2z = 2t2~

For 0 <t <2 2t2—3=1%(2—t) > 0, so the chord lies above the curve.

3. Since dz/dt = 2t, the area between them is
2 2
A= / (ychord - ycurve) dr = / (2t2 - t3)(2t) dt.
0 0

4. Evaluate: )
A= / (4t® — 2t*) dt
0
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=|t* -2 =16— === |
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