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Show your work!

. Of of 0*f of
1. Find 2L, 91 2
ind Ox’ Oy’ 0x2 Oz0dy

@ f(z,y) = cos(zy®)v/x.

for the following functions:

of _ _ 2y, 2 1 o 1

9 —sin(zy*)y VT + 5 cos(zy )\/E

Z—ch =-2 sin(ny)g;%y

2 1 1 3
% = — cos(ay”)y' Ve Sin(ny)yQE 1 cos(zy®)z 2

2
aiéfy = —2cos(xy?)y*xr? — 3sin(zy®)yv/z




z—y
() f(z,y) "1y
of e ¥(a? 4y — 2x)
dr (P +y)
of e Y(—a?—y—1)
dy (2P +y)?
?f (P 4y (e V2x —2)+ e V(a® +y—2x)) — e V(2P +y —2x)-2(2® +y) - 2
ox* (22 +y)*
Pf (P 4y (e Y(—2z)+em V(-2 —y—1) —e" V(-2 —y—1)- 22" +y) 2z
oxdy (2% +y)*

© flr,y) =2, x>0.




2. Let f(x,y,2) = yz5". Find f,, and f,,. Then show that:

Proof:

Hence,

0 0

afxy = %fyz-

fo=1y*25"1n5
fey = 2y25™ In 5 + 2y*5™Y (In 5)?

—aéfzy = 2y5" In5 + 29°5"(In 5)?

fy = 25" + 2yz5"1n5
fyz = 5" +zy5"Inb
Ofy.
éfy— = y5%In 5 4 5" In 5 + 23?5 (In 5)*
X

= 2y5" In5 + 29°5" (In 5)?

0 0

&fwy - %fyz-



3. Let:

2 .
xy ify >0,

fx,y) = . .
—y°  ify <.

Find f,,(0,0) and f,,(0, 0), if they exist.

By definition:
Fory > 0
f2(0,y) = lim - = lim =y
fory <0
ROw=i= =%
Hence,
o 2

i 120 ) = £00,0) . o h7 0

h—0+ h h—0t+ h

h—0~ h h—0— h
So,

J(0,0) = A h = m h =0
Fory > 0,
£,(0,5) = 2(0 - 42) = 0
Yy 7y - dy y -
Fory = 0,
2 _
lim f(0,h) = £(0,0) _ i L0
h—0t h h—0t
_ _h3 _

h—0~ h h—0—

Hence,
£,(0,0) = lim, h = h =0

For y < 0,



Hence,

lim fy(0,h) — £,(0,0) — lim 0-0 —
h—07+ h h—0+ h
h) — —3h* —
o S0P = 1y(0.0) =300
h—0~ h h—0~ h

Hence,

Fiy(0.0) = tim DODZAOO0 ) HOR) = 40,0

h=07 h h—0~ h

= 0.






4. Let F(u,v) = ¢**°. Suppose u and v are themselves functions in two variables z, y,

with:
U( ) =3 VU, -2
uz(0,0) = —1 v,(0,0) =0
1, (0,0) =7 v,(0,0) = 4
oOF OF
Flnd a— and a— .
L (2,9)=(0,0) Y l(@y)=(0,0)

By the Chain Rule, we have

OF _orou  orou
or  Oudr Ov oz

At (z,y) = (0,0), we know that

a_F — 262u+5v — 26_4 a_F — 562u+5v — 56_4
O | (4 4=(0.0) 90 | (4 4)=(00)
0 0
o 2 0
Ll (@.)=(0,0) Ll (2.)=(0,0)
Therefore,
oF
= = (2e74)(=1) + (5e74)(0) = —2¢*
ox
Similarly,

OF _0Fou  0F oy
dy  Oudy v dy
At (z,y) = (0,0), we know that

Ou _g 0 .y

Wlam=00  ¥lewy=00)
Therefore,
or B

i (2¢~)(7) + (5 1) (4) = 34e™*



