Math 53 Worksheet 260225 Spring 2026

All the previous worksheets are available in seewoo5.github.io/teaching/2026Spring.
Keywords: Partial derivatives

1. Compute f; and f, for the following functions:
(a) f(z,y) =In(z+y+1)
(b) flz,y) =V1—2®—y?
2. For f(z,y) =™, compute fo, fy, fau: fyys frys fyo- Check whether foy = fyo.
oz

3. Use implicit differentiation to compute 5% and g—f}.

(a) zy+yz+zx=1
(b) €* = ayz

4. For

. 2, 2 r+y sin(z/y)
f(xay) _ytan (LE )+ (z2+y2)3/26

find f(1,0) and f,(0,1).
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1. (a) For f(z,y) =In(z+y+1):
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(b) For f(x,y) = m =(1—22— y2)1/2:
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2. For f(z,y) = e™":
fo =y, fy = 2aye™
Joz = y4exy27 foy = (22 + 4x2y2)e”2.

fzy = (2y + 2xy3)eﬂcy27 fu;r = (2y + 2Iy3)emyz.
Hence fry = fya-
3. Let z = z(z,y).

(a) From zy +yz + zax = 1:

+ %+z+x%—02>%——y+z
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T+z+ %+x%_0:>%__x+z
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(b) From e* = xyz:

L0z 0z 0z Yz
e %:yz—i—xy%:%: ez—xy.
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e a—yzxz+xya—y:>a—y: e —ay

4. For
z+y esin(mﬂ)

_ 2.2
f(xay) *ytan (.’E )+ ($2+y2)3/2
use the definition of partial derivatives.

First, along y = O:
g(z) = f(z,0) =0+ Lesm(o) = i.
x

Near z =1, z > 0, so g(z) = %. Hence f,(1,0) =g¢/(1) = —2.
Next, along z = 0:

- _ 2 Y sin(0) __ Yy
h(y) == f(0,y) = ytan (0)+W6 0 = e

Near y =1,y > 0, so h(y) = yl—z Therefore f,(0,1) = h'(1) = —2.



