Calculus II1 Section 2-2: Partial Derivatives

Question 1
Let

fz,y) = 4°y* — 5a*y + 7y° — 6.
Tasks

1. Find f; and f,.
2. Evaluate both at (1,—2).

3. Verify that each differentiation treats the other variable as constant.
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Calculus II1 Section 2-2: Partial Derivatives

Question 1 — Solution

Strategy. Differentiate term by term, holding the non-differentiated variable fixed.
Step 1: Differentiate with respect to x

fo = 122%9% — 102y.
The terms 7y> and —6 are constant with respect to z.

Step 2: Differentiate with respect to y

fy = 8%y — 5% + 2142

Step 3: Evaluate

fo(1,—2) = 12(1)(4) — 10(1)(—-2) = [68],
fu(1,=2) = 8(1)(=2) — 5(1) + 21(4) =63 ]

Verification. The z-derivative lowers only powers of x; the y-derivative lowers only powers of y. Substi-
tution gives 48 + 20 = 68 and —16 — 5 + 84 = 63.
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