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Tangents to parametric curves
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Second derivatives
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A curve C is defined by x = t2, y = t3 − 3t.

• Find the tangents at (3, 0).

• Find the points where the tangent is horizontal or vertical.

• Determine where the curve is concave up or concave down.
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Find the tangent to the cycloid x = r(θ− sin θ), y = r(1− cos θ) at the point
θ = π/3. At what points is the cycloid horizontal/vertical.
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Area under parametric curves
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Find the area under one arch of the cycloid x = r(θ− sin θ), y = r(1− cos θ).
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Arclength of parametric curves
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Find the arclength of one arch of the cycloid x = r(θ− sin θ), y = r(1−cos θ).

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey



Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey



Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey

Jeffrey





Surface area
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Show that the surface area of a sphere with radius r is 4πr2.
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