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(DIFFERENTIAL EQUATIONS)

Exercise 1 (Homogeneous linear equations of the 1st order) Solve the following di¤erential equations:

1):

�
�y + 4y = 0
y (0) = 2

2):

�
x�y + (1 + x) y = 0
y (1) = 1

3):

� �
1 + x2

�
�y � xy = 0

y (0) = 1

Exercise 2 (No homogeneous linear equations of the 1st order) Solve the following di¤erential equations:

1):

�
x�y + y = x
y (2) = 0

4):

�
�y + y = x exp(�x)
y (0) = 1

2):

�
x�y � 2y = x4
y (1) = 1

5): �y + 2y = x2

3):

8<: �y � 2y = �2
1 + exp(�2x)

y (0) = 2

Exercise 3 (Linear equations with separate variables) Solve the following di¤erential equations:

1):

�
2x+ y�y = 0
y (1) = 1

2):

(
�y =

1� y
1� 2x

y (0) = 0
3):

� �
4� x2

�
y�y = 2(1 + y2)

y (1) = 0

Exercise 4 Solve the following di¤erential equation on R:�
1 + x2

�
�y + 2xy = ex + x:

Exercise 5 (Homogeneous linear equations of the 2nd order) Solve the following di¤erential equations:

1): ½y+ y = 0 2): ½y-4y = 0 3): 2½y+ �y � y = 0 4): ½y� 6�y + 9y = 0:

Exercise 6 (No homogeneous linear equations of the 2nd order) Solve the following di¤erential equations:

1): ½y+ y = x2 � 1: 2): ½y-4y = 13 cos(3x):

3): 2½y+�y � y = 3 cos(2x)� sin(2x): 4): ½y� 6�y + 9y = e3x:
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