
10.2 - Calculus with Parametric Curves

10.2a
Calculus with curves defined by parametric equations 𝑥 = 𝑓 (𝑡), 𝑦 = 𝑔(𝑡)
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Area of a surface of revolution
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Exercises:

10.2b
Find an equation of the tangent to the curve at the point corresponding to the
given value of the parameter.

𝑥 = 𝑒
𝑡
sin 𝜋𝑡 , 𝑦 = 𝑒

2𝑡 , 𝑡 = 0



10.2c
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10.2d
Find points on the curve where the tangent is horizontal or vertical.
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10.2e
Find the area of the region enclosed by the astroid 𝑥 = 𝑎 cos

3
𝜃, 𝑦 = 𝑎 sin

3
𝜃.

Use a graphing device to graph the curve for 0 ≤ 𝜃 ≤ 2𝜋 and an 𝑎-value of your
choosing.



Example: What about 𝑥 = 𝑎 cos 𝜃, 𝑦 = 𝑎 sin 𝜃, 0 ≤ 𝜃 ≤ 2𝜋?

10.2f
Find the exact length of the curve.

𝑥 = 3 cos 𝑡 − cos 3𝑡 , 𝑦 = 3 sin 𝑡 − sin 3𝑡 , 0 ≤ 𝑡 ≤ 𝜋



Example: What about 𝑥 = 𝑎 cos 𝜃, 𝑦 = 𝑎 sin 𝜃, 0 ≤ 𝜃 ≤ 2𝜋?



10.2g
Find the exact area of the surface obtained by rotating the given curve about the
𝑦-axis.

𝑥 = 3𝑡
2, 𝑦 = 2𝑡

3, 0 ≤ 𝑡 ≤ 5


