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WORKSHEET 5 - DUE 10/5

MATH 2110Q – Fall 2015
Professor Hohn

You must show all of your work to receive full credit!

1. Compute
Bf

Bx
,
Bf

By
,
B2f

Bx2
,
B2f

BxBy
,
B2f

ByBx
, and

B2f

By2
for the following functions at the indicated

point.

(a) fpx, yq “ xy; p1, 1q

Solution:
fxpx, yq “ y ùñ fxp1, 1q “ 1

fypx, yq “ x ùñ fyp1, 1q “ 1

fxy “ pfxqy “ 1 ùñ fxyp1, 1q “ 1

fyx “ pfyqx “ 1 ùñ fyxp1, 1q “ 1

fxx “ 0 ùñ fxxp1, 1q “ 0

fyy “ 0 ùñ fyyp1, 1q “ 0

(b) fpx, yq “
x

y
; p1, 1q

Solution:

fxpx, yq “
1

y
ùñ fxp1, 1q “ 1

fypx, yq “
´x

y2
ùñ fyp1, 1q “ ´1

fxy “ pfxqy “
´1

y2
ùñ fxyp1, 1q “ ´1

fyx “ pfyqx “
´1

y2
ùñ fyxp1, 1q “ ´1

fxx “ 0 ùñ fxxp1, 1q “ 0

fyy “
2x

y3
ùñ fyyp1, 1q “ 2

2. Compute
Bf

Bx
,
Bf

By
, and

Bf

Bz
for the following functions at the indicated point.

(a) fpx, y, zq “
a

x2 ` y2 ` z2; p3, 0, 4q
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Solution:

fxpx, y, zq “
1

2
px2 ` y2 ` z2q´3{22x

“
x

px2 ` y2 ` z2q3{2

Then,

fxp3, 0, 4q “
3

p32 ` 02 ` 42q3{2
“

3

253{2
“ 3{125.

fypx, y, zq “
1

2
px2 ` y2 ` z2q´3{22y

“
y

px2 ` y2 ` z2q3{2

Then,

fyp3, 0, 4q “
0

p32 ` 02 ` 42q3{2
“ 0.

fzpx, y, zq “
1

2
px2 ` y2 ` z2q´3{22z

“
z

px2 ` y2 ` z2q3{2

Then,

fzp3, 0, 4q “
4

p32 ` 02 ` 42q3{2
“

4

253{2
“ 4{125.

(b) fpx, y, zq “ cospxy2q ` e3xyz; pπ, 1, 1q

Solution:

fxpx, y, zq “ ´ sinpxy2qy2 ` 3yze3xyz ùñ fxpπ, 1, 1q “ ´ sinpπq ` 3eπ “ 3eπ

fypx, y, zq “ ´ sinpxy2q2xy ` 3xze3xyz ùñ fypπ, 1, 1q “ ´2π sinpπq ` 3πeπ “ 3πeπ

fzpx, y, zq “ 0` 3xye3xyz ùñ fzpπ, 1, 1q “ 3πeπ

3. Compute
Bu

Bx
,
Bu

By
, and

Bu

Bz
for the following functions at the indicated point.

(a) u “ exyzpxy ` xzq

Solution:

uxpx, y, zq “ exyzpy ` zq ` yzexyzpxy ` xzq “ exyzpy ` zqp1` xyzq

uypx, y, zq “ exyzx` xzexyzpxy ` xzq “ xexyzp1` xyz ` xz2q

uzpx, y, zq “ exyzx` xyexyzpxy ` xzq “ xexyzp1` xy2 ` xyzq
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(b) u “ ex cospyz2q

Solution:
uxpx, y, zq “ ex cospyz2q

uypx, y, zq “ ´e
x sinpyz2qz2

uzpx, y, zq “ ´e
x sinpyz2q2yz

4. Compute
B

Bλ

ˆ

cospλµq

1` λ2 ` µ2

˙

.

Solution:

B

Bλ

ˆ

cospλµq

1` λ2 ` µ2

˙

“
p1` λ2 ` µ2qp´µ sinpλµqq ´ cospλµqp2λq

p1` λ2 ` µ2q2

“
´µ sinpλµq

1` λ2 ` µ2
`
´2λ cospλµq

p1` λ2 ` µ2q2
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