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Question 1  

Find a general solution for each of the following differential equations. 

a) 
2

2
2 7 3 0

d y dy
y

dxdx
+ + =  

b) 
2

2
4 4 0

d y dy
y

dxdx
+ + =  

c) 
2

2
4 0

d y
y

dx
+ =  

d) 
2

2
4 8 0

d y dy
y

dxdx
+ + =  

1
23e e

xx
y A B

−−
= + , 2 2e ex xy A Bx− −

= + , cos 2 sin 2y A x B x= + , 

( )2e cos 2 sin 2x
y A x B x

−
= +  
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Question 2  

Find a general solution for each of the following differential equations. 

a) 
2

2
4 8 5 0

d y dy
y

dxdx
− + =  

b) 
2

2
2 0

d y dy
y

dxdx
− − =  

c) 
2

2
4 4 0

d y dy
y

dxdx
− + =  

d) 
2

2
4 13 0

d y dy
y

dxdx
+ + =  

( )1 1e cos sin
2 2

x
y A x B x= + , 2e ex xy A B−

= + , 
1 1
2 2e e

x x
y A Bx= + , 

( )2e cos3 sin3x
y A x B x

−
= +  
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Question 3 

Find a general solution for each of the following differential equations. 

a) 
2

2
6 9 3

d y dy
y x

dxdx
+ + =  

b) 
2

2
5 6 36

d y dy
y x

dxdx
+ − =  

c) 
2

2
2 17 17 36

d y dy
y x

dxdx
+ + = +  

3 3 1 2e e
3 9

x x
y A Bx x

− −
= + + − , 6e e 6 5x xy A B x−

= + − − , 

( )e cos4 sin 4 2x
y A x B x x

−
= + + +  
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Question 4 

Find a general solution for each of the following differential equations. 

a) 
2

2
2 5 10sin

d y dy
y x

dx dx
+ + =  

b) 
2

2
2 17 17 36

d y dy
y x

dx dx
+ + = +  

c) 
2

2
4 12cos

d y
y x

dx
+ =  

( )e cos2 sin 2 2sin cosx
y A x B x x x

−
= + + − , ( )e cos 4 sin 4 2x

y A x B x x
−

= + + + , 

cos 2 sin 2 4cosy A x B x x= + +  
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Question 5  

Find a general solution for each of the following differential equations. 

a) 
2

2
6 sin

d y dy
y x

dxdx
− − =  

b) 
2

2

2
4 8 9sin

d y
y x x

dx
+ = +  

c) 
2

2
4 3 10sin

d y dy
y x

dxdx
+ + =  

( )3 2 1e e cos 7sin
50

x x
y A B x x

−
= + + − , 2cos 2 sin 2 3sin 2 1y A x B x x x= + + + − , 

3e e sin 2cosx xy A B x x− −
= + + −  
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Question 6  

Find the solution of each of the following differential equations. 

a) 
2

2
6 9 cos3

d y dy
y x

dxdx
+ + = , 

subject to the conditions 
1

2
y = , 0

dy

dx
=  at 0x = . 

b) 
2

2
2 5 10

d y dy
y

dxdx
+ + = , 

subject to the conditions 0y = , 0
dy

dx
=  at 0x = . 

c) 
2

3

2
2 8e xd y dy

y
dxdx

+ + = , 

subject to the conditions  1y = , 2
dy

dx
=  at 0x = . 

3 31 4 1e e sin 3
2 3 18

x x
y x x

− −
= + + , ( )2 e 2cos 2 sin 2x

y x x
−

= − − , 

31 1e e e
2 2

x x xy x− −
= + +  
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Question 7   

Find the solution of each of the following differential equations. 

a) 
2

2

34 10e xd y
y

dx
− = , 

subject to the conditions 3y = , 8
dy

dx
=  at 0x = . 

b) 
2

2

2
2 3 15e xd y dy

y
dx dx

+ − = , 

subject to the conditions 9y = , 4
dy

dx
=  at 0x = . 

c) 
2

3

2
2 8e xd y dy

y
dx dx

+ + = , 

subject to the conditions 0x = , 1y = , 2
dy

dx
=  

2 3e 2ex xy = + , 3 24e 2e 3ex x xy −
= + + , 32e e 5 ex x xy x− −

= − −  
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Question 8  

Find the solution of each of the following differential equations. 

a) 
2

2
2 5 2 2 9

d y dy
y x

dx dx
+ + = + , 

subject to the conditions 3y = , 1
dy

dx
= −  at 0x = . 

b) 
2

2
6 9 27

d y dy
y x

dx dx
− + = , 

subject to the conditions  2y = , 6
dy

dx
=  at 0x = . 

c) 
2

2
2 3

d y dy
x

dx dx
+ = + , 

subject to the conditions  2y = , 5
dy

dx
= −  at 0x = . 

2e 2xy x−
= + + , ( )33 1 e 2x

y x= + + , 2 4 6e xy x x −
= + − +  
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Question 9    

Find the solution of each of the following differential equations. 

a) 
2

2
2 7 4 8sin 19cos

d y dy
y x x

dx dx
− − = − ,  

subject to the conditions 0y = , 11
dy

dx
=  at 0x = . 

b) 
2

2
2 7 4 8sin 19cos

d y dy
y x x

dx dx
− − = − , 

subject to the conditions 0y = , 11
dy

dx
=  at 0x = . 

c) 
2

2
2 7 4 8sin 19cos

d y dy
y x x

dx dx
− − = − , 

subject to the conditions 0y = , 11
dy

dx
=  at 0x = . 

2e 2xy x−
= + + , ( )33 1 e 2x

y x= + + , 
1
242e 4e sin 2cos
xxy x x= − + +  
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Question 10    (harder PIs) 

Find the solution of each of the following differential equations. 

a) 
2

2

2
3 2 2e xd y dy

y
dxdx

−
+ + = , 

subject to the conditions  2y = , 0
dy

dx
=  at 0x = . 

b) 
2

2
9 cos3

d y
y x

dx
+ = , 

subject to the conditions  0y = , 3
dy

dx
=  at 0x = . 

c) 
2

2

d y dy
x

dxdx
+ = , 

subject to the conditions  1y = , 3
dy

dx
=  at 0x = . 

( ) 26e 2 2 ex x
y x

− −
= − + , 1sin3 sin3

6
y x x x= + , 21 5 4e

2
xy x x −

= − + −  

 

 



Created by T. Madas 
 

Created by T. Madas 

Question 11   (harder PIs) 

Find the solution of each of the following differential equations. 

a) 
2

2
3 4 10exd y dy

y
dx dx

+ − = , 

subject to the conditions 1y = , 3
dy

dx
=  at 0x = . 

b) 
2

2
16 8cos 4

d y
y x

dx
+ = , 

subject to the conditions 2y = , 0
dy

dx
=  at 0x = . 

c) 
2

2
100 2cos10

d y
y x

dx
+ = , 

subject to the conditions 0y = , 0
dy

dx
=  at 0x = . 

 

( )e 2 1x
y x= + , 2cos 4 sin 4y x x x= + , 1

10
sin10y x x=  
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Question 12   (harder PIs) 

Find the solution of each of the following differential equations. 

a) 
2

2
2 exd y dy

y
dx dx

− + = , 

subject to the conditions 1y = , 2
dy

dx
=  at 0x = . 

b) 
2

2
2 e xd y dy

y
dx dx

−
+ + = , 

subject to the conditions  1y = , 1
dy

dx
= −  at 0x = . 

c) 
2

2
5 100

d y dy
x

dx dx
− = , 

subject to the conditions  2y = , 1
dy

dx
=  at 0x = . 

( )21
2

1 exy x x= + + , ( )21
2

1 e xy x −
= + , 5 2e 1 4 10xy x x= + − −  
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Question 1   

Find the solution of each of the following differential equations. 

a) 
2

2

2
6 12 0

d y dy
x x y

dx dx
− + = , 

subject to the conditions 1x = , 1y = , 0
dy

dx
=  

b) 
2

2

2
2 4 0

d y dy
x x y

dx dx
− − = , 

subject to the conditions 1x = , 3y = , 7
dy

dx
=  

c) 
2

2

2
4 4 0

d y dy
x x y

dx dx
− + = , 

subject to the conditions 1x = , 5y = , 8
dy

dx
=  

3 44 3y x x= − , 41
2y x

x
= + , 44y x x= +  
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