Calculus II1 Section 1-13: Spherical Coordinates

Question 2

Convert (p, 8, ¢) = (8,57/6,7/3) to Cartesian and cylindrical coordinates.
Tasks

1. Find (z,y, z) exactly.
2. Find the corresponding principal cylindrical coordinates.

3. Verify both radial identities.
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Calculus II1 Section 1-13: Spherical Coordinates

Question 2 — Solution

Strategy. Use r = psin¢ and z = pcos ¢, then resolve r using 6.

Step 1: Cylindrical data
r = 8sin(r/3) = 4V/3, z = 8cos(m/3) = 4.

Thus the principal cylindrical coordinates are

(r,0,2) = (4v/3,57/6,4) |

Step 2: Cartesian data
x=rcosh = (4V/3)(—V3/2) = —6, y =rsinf = (4v/3)(1/2) = 2/3.

Therefore

(z,y,2) = (—6,2\/§, 4) |

Verification. 22 +92=364+12=48 =72, and 2?2 + 32 + 22 = 48 4+ 16 = 64 = p>.
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