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1. (20%) Solve the given differential equation : 

  (a)       (b) 2 3 0,  (0) 2,  (0) 14.y y y y y′′ ′ ′− − = = =
2 13 ,  (1)x y xy y 1

x
′ + = = − .  

 
2. (15%) Using the convolution theorem, solve: 
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3. (15%) Find the Fourier series of 2( ) ,  if  1 1,   and  ( 2) ( )f x x x f x f x= − < < + = , period p =2π. 

  

4. (15%) A complex function  is defined as )(zf
)1(
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valid for (a) 
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10 << z  and (b) 110 <−< z . (c) Also, evaluate the integral ∫C
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)( , where  is 

the counterclockwise oriented circle 

C

2=z .                                                      
 
5. (15%) Consider a 1-D wave equation with a forcing term and homogeneous initial and boundary 

conditions: 
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xuxu , for π≤≤ x0 , and 0) ,() ,0( == tutu π , for . 0>t

(a) By applying an ansatz of the form )() ,() ,( xwtxvtxu +=  with a suitably chosen function )(xw , 
transform the wave equation into a problem for ) ,( txv , where ) ,( txv  satisfies a homogeneous 
wave equation with inhomogeneous initial conditions.                                      

(b) Solve the problem for ) ,( txv  by separation of variables. 
(c) Show explicitly that the expression for ) ,( txu  obtained in this way satisfies all the conditions 

mentioned in this problem.                                                        
 
6. (20%)  

(a) Express the real quadratic form  in terms of a real symmetric matrix  

and column vector  as 
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  (b) Find the eigenvalues and normalized eigenvectors of . A

  (c) By performing an orthogonal transformation to a new vector ,  with ⎟⎟
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can be written in the diagonal form . If F 2
2

2
1 byayF += ba < , what are the constants  and ? a b

  (d) Express  and  in terms of  and .                                                  1y 2y 1x 2x
 


