Calculus III Section 1-12: Cylindrical Coordinates

Question 5

Find a cylindrical parametrization of the curve where 22 + y?> =9 and z = z + y.

Tasks

1. Express both surfaces cylindrically.
2. Parametrize the entire intersection once.

3. Find its highest and lowest points.
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Calculus III Section 1-12: Cylindrical Coordinates

Question 5 — Solution

Strategy. The cylinder fixes r; let 6 be the curve parameter and use the plane for z.

-

m | closed curve

Step 1: Constraints The cylinder gives » = 3. The plane becomes
z=rcosf +rsinf = 3(cosf + sin6).

Thus

‘r(ﬁ) = (3cos0,3sin6,3(cos + sin b)) ‘, 0<0<2m.

Step 2: Extrema Use cos@ +sinf = v/2cos(f — /4). Hence zyax = 3v2 at 0 = 7/4, and zpin = —3v/2
at 0 = 5w /4.

Step 3: Points

Prax = (3/V2,3/V2,3V2) |, Puin = (—3/V2,-3/v2,-3V2) |

Both satisfy the original cylinder and plane equations.
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