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1. (5 points) Solve the differential equation: 

 
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233






yx

yx

dx

dy
 

(Hint: You can use the transformation yxz  ) 
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2. (14 points) Find the orthogonal trajectories of the family of curves 

042  ycxx . 
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3. (8 points) Find the general solution of the differential equation 

1
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
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4. (8 points) Find the general solution of the system 

 

yxy

yxx

62

134




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5. (6 points) Find the Laplace transform of  

 
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t
th

sin
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6. (6 points) Find the function  tf , which verifies the equation 

   duutfuttf
t

 .sin 
 

0 

3
  .  
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7. (7 points) Given   









2

1
1ln

s
sF , find Laplace inverse of  sF . 
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8. (8 points) Use Laplace transform to solve the following initial – value problem 

 12  tyyy  ; with   20 y ,   30 y . 
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9. (18 points) Use Laplace transform to find solution of the given linear system that 

satisfies the given initial conditions  

 
teyxx 343   

032  yyx ; with   00 x ,   10 y  
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10. (20 points) Given the differential equation   01  yyxyx . Show that 00 x  

is a regular singular point, then use the method of Frobenius to find solutions of the 

given equation in some interval Rx 0 . 
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