
Calculus II Section 6-13: Spherical Coordinates

Question 5

Convert ρ = 2 sinϕ sin θ to rectangular coordinates and identify the surface. Which coordinate axis contains
its center?
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Calculus II Section 6-13: Spherical Coordinates

Question 5 – Solution

Strategy Recognize ρ sinϕ sin θ = y, multiply the equation by ρ, and complete a square.

x

y

z

center on the y-axis

Conversion
ρ2 = 2ρ sinϕ sin θ = 2y.

Thus
x2 + y2 + z2 = 2y ⇐⇒ x2 + (y − 1)2 + z2 = 1 .

Geometry This is a sphere of radius 1 centered at (0, 1, 0) , so its center lies on the positive y-axis. The
sphere is tangent to the origin.
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