Calculus III Section 2-4: Higher Order Partial Derivatives

Question 1

For
f(z,y) = a*y® — 32%y® + 2y,

Tasks

L. Find foa, foy, fyzs fyy-
2. Evaluate them at (1,—1).

3. Verify the mixed-partial equality algebraically.
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Calculus III Section 2-4: Higher Order Partial Derivatives

Question 1 — Solution

Strategy. Compute both first partials before differentiating again.

Step 1: First partials

fo = 423y? — 629> + 2y, fy= 22ty — 92%y% + 2x.

Step 2: Second partials

fow = 122%y% — 63|, foy = 823y — 182y* + 2|,
fye = 823y — 182> + 2|, fyy = 20" — 1827y |.
Step 3: Evaluate
oo, =1) = 18] [ fuy(1,=1) = fre(1,=1) = =24] | fy(1,~1) = 20}

The two mixed formulas coincide term by term, as expected for a polynomial.
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