Calculus II1 Section 1-13: Spherical Coordinates

Question 3

Describe geometrically the coordinate surfaces p =5, 8 = 2x/3, and ¢ = 7 /4.

Tasks

1. Identify each full coordinate surface.
2. Describe the pairwise intersections.

3. Find their common point.
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Calculus II1 Section 1-13: Spherical Coordinates

Question 3 — Solution

Strategy. Interpret p as distance, 6 as azimuth, and ¢ as inclination from the positive z-axis.

pper cone

=mn/4

r

Step 1: Surfaces p =5 is the sphere of radius 5. The equation § = 27/3 is a vertical half-plane from the
z-axis in azimuth 27 /3. The equation ¢ = 7/4 is the upper nappe of the cone making angle 7/4 with the
positive z-axis.

Step 2: Pairwise intersections Sphere-half-plane and sphere—cone intersections are semicircle and hor-
izontal circle, respectively. Half-plane—cone is a ray from the origin.

Step 3: Common point Substitution gives

2y mseped =2, =22

v =50F)(-3) = -

Thus

P = (—5V2/4, 5V6/4, 5/2/2) |
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