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Exercise 1
z =

�
y2 + 2x

� �
y3 � y2

�
Solution 1

@z

@x
= 2

�
y3 � y2

� @z

@y
= 2y

�
y3 � y2

�
+
�
y2 + 2x

� �
3y2 � 2y

�
Exercise 2 Let f (x; y) = x+ 2y: Find f (0; 1), f (2;�1), f (a; a), and
f (a+ h; b)� f (a; b).

Solution 2

a) f (0; 1) = 2

b) f (2;�1) = 0

c) f (a; a) = 3a

d) f (a+ h; b)� f (a; b) = h

Exercise 3 Calculate the partial derivatives of

a) z = 5y5 + 4x4y + 3x2y3 + 2xy4 + 2x+ 3y + 5

b) z =
xy2

x2y3 + 1

c) z =
�
x9y + 1

� �
xy8 + 1

�
Solution 3

a)
@z

@x
= 16x3y + 6xy3 + 2y4 + 2

a)
@z

@y
= 25y4 + 4x4 + 9x2y2 + 8xy3 + 3

b)
@z

@x
=

y2 (x2y3 + 1)� xy2 (2xy3)
(x2y3 + 1)2

=
y2 � x2y5

(x2y3 + 1)2

b)
@z

@y
=

2xy (x2y3 + 1)� xy2 (3x2y2)
(x2y3 + 1)2

=
�x3y4 + 2xy
(x2y3 + 1)2

c)
@z

@x
=

�
9x8y

� �
xy8 + 1

�
+
�
x9y + 1

� �
y8
�
= 10x9y9 + 9x8y + y8

c)
@z

@y
=

�
x9
� �
xy8 + 1

�
+
�
x9y + 1

� �
8xy7

�
= 9x10y8 + x9 + 8xy7



Exercise 4 Find all second derivatives @2z
@x2
, @2z
@y@x

, @2z
@x@y

and @2z
@y2

of

a) z = 5x2y + 3x2y2 + 5y3

b) z =
�
x2 + y3

�5
Solution 4 a)

@z

@x
= 10xy + 6xy2

@z

@y
= 5x2 + 6x2y + 15y2"

@2z
@x2

@2z
@y@x

@2z
@x@y

@2z
@y2

#
=

�
10y + 6y2 10x+ 12xy
10x+ 12xy 6x2 + 30y

�
b)

@z

@x
= 10

�
x2 + y3

�4
x

@z

@y
= 15

�
x2 + y3

�4
y2"

@2z
@x2

@2z
@y@x

@2z
@x@y

@2z
@y2

#
=

�
80 (x2 + y3)

3
x2 + 10 (x2 + y3)

4
120 (x2 + y3)

3
y2x

120 (x2 + y3)
3
y2x 180 (x2 + y3)

3
y4 + 30 (x2 + y3)

4
y

�
Exercise 5 For the production function

Q = K
1
3L

2
5 + 3K + 2L2

determine the marginal product of labour and capital.

Solution 5

@Q

@K
=

1

3
K� 2

3L
2
5 + 3

@Q

@L
=

2

5
K

1
3L�

3
5 + 4L

2


