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Exercise 1. Determine the domain of definition of each of the following functions:

1. f(x, y) =
x3y + y2x

x+ y

2. f(x, y) =
√

1− x2 − y2,

3. f(x, y) = ln(1 +
x

y
)

Exercise 2. For each of the following functions:

a) f(x, y) = x2 − 6xy − 6y2 + 2x+ 24y

b) f(x, y) = sin(xy)

c) f(x, y) = ln(x+ y)

d) g(x, y) =
x3y + y2x

x+ y

1. Calculate the first-order partial derivatives:

∂f(x, y)

∂x
,

∂f(x, y)

∂y

2. Calculate the second-order partial derivatives:

∂2f(x, y)

∂x2
,

∂2f(x, y)

∂y2
,

∂2f(x, y)

∂x∂y
,

∂2f(x, y)

∂y∂x

3. Calculate the partial derivatives
∂g(x, y)

∂x
,

∂g(x, y)

∂y
and

∂2g(x, y)

∂x∂y
of the function g.

Additional Exercises
Exercise 3. Let f, g, h, ℓ be functions defined by:

a) f(x, y) =
x3y + y2x

x+ y

b) g(x, y) = ln

(
1 +

x

y

)
c) h(x, y) =

√
xy

d) ℓ(x, y) =
lnx

x2 + y2 − 9

1. Determine the domain of definition of f, g, h, and ℓ.

2. Calculate the first-order partial derivatives of f and g.

3. Calculate the second-order partial derivatives of g.
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