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1. Find the general solution: (10%) 
 

9 36 0yy x′ + =  
 
2. Find the general solution: (10%) 
 

( cos 1) ( sin 1) 0y x dx x y dy+ + + + + =  
 
3. Solve the initial value problem: (10%) 
 

4 2 0 (0) 0, (0) 1y y y y y′′ ′ ′+ + = = =  

 
4. Find the general solution: (10%) 
 

7 12 cos5y y y x′′ ′− + =  

 
5. Find the Laplace transform: (10%) 
 

2( ) 3 5 7 tf t t e= + −  
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6. Find the inverse Laplace transform: (10%) 
 

2( )
6

sF s
s s

=
− −

 

 
7. Solve by the Laplace transform: (10%) 
 

27 12 (0) 0, (0) 0ty y y e y y′′ ′ ′− + = = =  

 
8. Determine the inverse 1B−  of: (10%) 
 

2 1 1
1 3 1
1 3 3

B
− 

 = − 
−  

 

 
9. Find the Eigenvalues and Eigenvectors of: (10%) 
 

4 0 0
2 3 1
0 0 1

A
 
 =  
  

 

 

10. Find the directional derivative of 2 2 2( , , ) 2 3f x y z x y z= + +  at 

   : (2,1,1)A , in the direction of (2,0,3)a = : (10%) 

 
 

 


