
Chapter 16

Vector Calculus
16.6 Parametric Surfaces



Generic surfaces in 3D.

Example.Using Python, draw the surface described by the equation
x2 + y2 + z2 = 1.
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r⃗(u, v) = ⟨x(u, v), y(u, v), z(u, v)⟩
�
(u, v) ∈ D

�
Vector function
or
parametrization

where 0 ≤ s ≤ 2, and 0 ≤ t ≤ 2π.
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Grid curves.

• C1 : r⃗(v) = r⃗(u0, v)
• C2 : r⃗(u) = r⃗(u, v0)
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https://www.desmos.com/3d/fb472f71c5
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Tangent Planes.

Equation of the tangent plane at P0 :

• u = u0 (constant). r⃗(v) = r⃗(u0, v) represents the curve C1.
Hence, r⃗v is the tangent vector to C1 at P0.

• v = v0 (constant). r⃗(u) = r⃗(u, v0) represents the curve C2.
Hence, r⃗u is the tangent vector to C2 at P0.

r⃗(u, v) = ⟨x0, y0, z0⟩+ ur⃗u(u0, v0) + vr⃗v(u0, v0)

where −∞ < u < ∞,−∞ < v < ∞.
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https://www.desmos.com/3d/dfc50f1356


