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1.  a) Find the rank of the matrix  A=   
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 by reducing it to normal form 

 
   b) Test for consistency and solve the following equation  

                             [8+8] 
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2.  Verify Cayley- Hamilton theorem for the matrix A =  
1 2 4
1 0 3
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 and hence find     1A−    
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3.  a) Prove  that the matrix A= 
1 2 2

1 2 1 2
3

2 2 1

⎛ ⎞
⎜ ⎟−⎜
⎜ ⎟−⎝ ⎠

⎟

2

   is orthogonal  

b) Find the nature, index and signature of         [8+8]        
2 2 2 2

1 2 2 3 2 3 3 1 12 3 3 2 2 2x x x x x x x x x+ + + + − + x  
 
4. a) Find  Fourier series for  1 cos x−    for   xπ π− ≤ ≤  
    b) Find the half-range cosine series for   ( ) 0f x x in x T= < < .   [8+8] 
 

   5. a) Form the partial differential equation by eliminating the ability function of from the relation 
2 12 logz y f y
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   b) Solve PDE where   ( ) 2 2( )x y zp x y zq x y+ + − = + .    [8+8] 
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6.    Solve the following partial differential equation by the method of separation of variables.   
     a)    ( ) 54 3 0, y

x y and y eμ μ μ μ −+ = =

     b)           [8+8] 2xx x yZ z z− + = 0
   
 
 
7.  a) Find the Fourier transform of 

             F(x)  =   
2 2
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      b)  Find the Fourier transformer of e-ax sin ax.     [8+8] 
  
 
8.  a) Find   i)   ( ){ }nz a−          ii)   { }nz na  

     b)  If  ( ) ( )nz μ μ= z   prove that   ( ) ( )n
nz a azμ μ− =              [8+8] 
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