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Question 1  

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

a) 2

2

2
5 1

1

dy xy
x

dx x
+ = −

−
 

b) ( )29 4 9 1
dy

x xy
dx

+ + =  

c) 
ln

5 , 0
dy x

x y x
dx x

+ = >  
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2 1

A
y x x

x
= − +

−
, 2 3

3 9 4 arsinh
2

y x x C
 

+ = + 
 

, 
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ln 1

4 16

x A
y

x x x
= − +  
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Question 2   

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

a) cot 2cos
dy

y x x
dx

+ =  

b) 2tan sec
dy

y x x
dx

− =  

c) 3 2cos 1 sin cos
dy

x y x x
dx

= +  

sin cosecy x x= + , ( )sec ln sec tany x x x C= + + , sec tan secy x x C x= +  
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Question 3  

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

a) tanh sinh 2
dy

y x x
dx

− =  

b) tanh
dy y

x x
dx x

− =  

c) sech
coth

dy xy
x x

dx x
+ =  

22cosh coshy x A x= + , ( )ln coshy x x Cx= + , ln sechy x C x= +  
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Question 4   

Find a solution for each of the following differential equations, subject to the boundary 

conditions given. 

a) 
dy y

x
dx x

+ = , subject to 1x = , 1y =  

b) 
lndy y x

dx x x
+ = , subject to 1x = , 0y =  

c) 
2

exdy y

dx x
+ = , subject to 1x = , 1 e

2
y =  

 21 2

3
y x

x

 
= + 

 
, 

1
1 lny x

x
= − + , 

2
e

2

x

y
x

=  
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Question 5   

Find a solution for each of the following differential equations, subject to the boundary 

conditions given. 

a) 2dy y
x

dx x
− = , subject to 1x = , 1y =  

b) ( )
1
243

3
dy y

x
dx x

+ = + , subject to 1x = , 
1

5
y =  

c) 32 e xdy
y

dx

−
+ = , subject to 0x = , 1y =  

( )1 1
2

y x x= + , ( )
5
23 410 3 30yx x= + − , 2 32e ex xy − −

= −  
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Question 6   

Find a solution for each of the following differential equations, subject to the boundary 

conditions given. 

a) 
sin 2

2
dy x

x y
dx x

+ = , subject to 
4

x
π

= , 
2

8
y

π
=  

b) tan sin
dy

y x x
dx

+ = , subject to 0x = , 0y =  

c) 3tan 4 sec
dy

y x x x
dx

− = , subject to 0x = , 1y =  

( )
2

2 2

1 sin
1 cos 2

2

x
y x

x x
= − = , cos ln secy x x= , ( )4 1 secy x x= +  

 

 

 

 

 

 

 

 

 

 

 

 


