Calculus III

Section 2-1: Limits

Question 10

Define

F(z,y) =
Tasks

1. Determine lim,, ) (0,0 F'(, y) using polar coordinates.
2. Find the unique value of ¢ making F' continuous at the origin.

3. Verify the estimate uniformly in angle.
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Calculus II1 Section 2-1: Limits

Question 10 — Solution

Strategy. Recognize the cubic numerator’s polar form and isolate one factor of radial distance.
Step 1: Convert With x = rcosf and y = rsin#,
23 — 32y = r3(cos® O — 3 cos Osin 0) = 73 cos 36.

Since 2% + y? =12, for r > 0,
F(z,y) = rcos36.

Step 2: Uniform estimate For every angle,

|F(z,y)| = 7| cos30] < r = /22 +y% —> 0.

Hence

lim F(x,y) =0]|
(z,)—(0,0) (.9)

Step 3: Continuity value Continuity requires the assigned value to equal the limit, so the unique choice

1S
=0

The bound is independent of @, verifying that no directional or curved approach can change the result.
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