
EXERCISES 9 – Partial derivatives

1. Find partial derivatives f
′
x =

∂f

∂x
and f

′
y =

∂f

∂y
of the given function f(x, y).

a) f(x, y) = (5x− y)4. [f
′
x = 20(5x− y)3 , f

′
y = −4(5x− y)3.]

b) f(x, y) = xy2 − y

x
+ 2
√
x.

[
f

′
x = y2 +

y

x2
+

1√
x
, f

′

y = 2xy − 1

x
, x > 0.

]
c) f(x, y) =

xy

y − x
.

[
f

′
x =

y2

(y − x)2
, f

′

y =
−x2

(y − x)2
, x 6= y.

]
d) f(x, y) = ln(y + x2).

[
f

′
x =

2x

y + x2
, f

′

y =
1

y + x2
, y + x2 > 0.

]
e) f(x, y) = e−xy. [f

′
x = −ye−xy , f

′
y = −xe−xy.]

f) f(x, y) = x
√
x2 + y2.

[
f

′
x =

2x2 + y2√
x2 + y2

, f
′

y =
xy√
x2 + y2

, y2 + x2 6= 0.

]

g) f(x, y) = ln(x− yex).

[
f

′
x =

1− yex

x− yex
, f

′

y =
−ex

x− yex
, x− yex > 0.

]
h) f(x, y) = (x− y) ln(2x+ y).[

f
′
x = ln(2x+ y) +

2(x− y)

2x+ y
, f

′

y = − ln(2x+ y) +
x− y

2x+ y
, 2x+ y > 0.

]
i) f(x, y) =

3x+ y

1− xy
.

[
f

′
x =

3 + y2

(1− xy)2
, f

′

y =
1 + 3x2

(1− xy)2
, 1− xy 6= 0.

]
2. Find partial derivatives f

′
x =

∂f

∂x
, f

′
y =

∂f

∂y
and f

′
z =

∂f

∂z
of the given function f(x, y, z).

a) f(x, y, z) = x2ey sin z.

[f
′
x = 2xey sin z , f

′
y = x2ey sin z , f

′
z = x2ey cos z , (x, y, z) ∈ R3.]

b) f(x, y, z) = ln(x2 − y + 3z).[
f

′
x =

2x

x2 − y + 3z
, f

′

y =
−1

x2 − y + 3z
, f

′

z =
3

x2 − y + 3z
, x2 − y + 3z > 0.

]
c) f(x, y, z) = (cos xy)xyz. f

′
x = (cos (xy))xyzyz(ln cos(xy)− xytan (xy)) ,
f

′
y = (cos (xy))xyzxz(ln cos(xy)− xytan (xy)) ,

f
′
z = (cos (xy))xyzxy ln cos(xy) , cos(xy) > 0.


d) f(x, y, z) = z sin(xyz)− y cos(yz) + sin(xz). f

′
x = yz2 cos(xyz) + z cos(xz) ,
f

′
y = xz2 cos(xyz)− cos(yz) + yz sin(yz) ,

f
′
z = sin(xyz) + xyz cos(xyz) + y2 sin(yz) + x cos(xz) , (x, y, x) ∈ R3.
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