Calculus III Section 2-4: Higher Order Partial Derivatives

Question 8

Let f(z,y) = 2%y?/(2* + y?) away from (0,0) and £(0,0) = 0.
Tasks

1. Find f;(0,y) and fy(z,0) from definitions.
2. Compute fz4(0,0) and f,(0,0).

3. Explain why axis data suffice here.
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Calculus III Section 2-4: Higher Order Partial Derivatives

Question 8 — Solution

Strategy. Restrict first derivatives to an axis, then differentiate that restriction at zero.

Step 1: Axis first partials For y # 0,

AU hy?
. = 1. B 1' _— =
fJL (Oa y) hl_}IIlO h hg% h2 + y2
At y = 0 it is also zero. By symmetry, f,(z,0) =0 for every z.

Step 2: Mixed values
f2(07 k) — fm(ov 0)

fmy(ovo) = gg% L =0,
1 fy(h70)_fy(0’0) _
fy.L(O7O) = }llli% h =0.

Thus

Fey(0,0) = f,0(0,0) =0,

Verification. Each definition uses only the relevant axis restriction, so off-axis values do not enter these
two particular quotients.

© 2026 Stem-Master.com, All rights reserved.



