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Question 1 (12 marks)  

(a)Show that the matrix  A =  
1 0 1
0 2 0
1 0 1

   is symmetric and find its eigenvalues and 

    eigenvectors. Also, find its inverse if exists. 

(b)Find  𝑓(A) = 2𝐴, where  A =  
0 1
6 1

 . 

(c)Write  P in matrix form and determine its type: 

    (i) P = z2 + 3y2 + 2x2 − 2xy + 2yz.                  (ii) P = (2x + y + 3z)2 − 4xy.  

 

Question 2 (10 marks)  

(a)Find the Laplace transform of the functions:   

   (i) f t = 2 + et + t cos t    (ii) f t = t2 + e2t . sin 3t      (iii)f t = (sin 2t − cos t)2 

(b)Find the inverse Laplace transform of the following:   

   (i) F s =
s2+3

s2+4
                     (ii) F s =

s+2

s2+2s+2
                 (iii) F s =

s

s2+4
e−2s 

 

Question 3 (12 marks)  

Solve the partial differential equations:   

(a) ux + uy = y                                      (b) 𝑢𝑥𝑦 − 𝑢𝑦𝑦 = 𝑒3𝑥−𝑦             

(c) 𝑢𝑥𝑥 − 9𝑢𝑦𝑦 = cos(2𝑥 + 𝑦)             (d) 𝑢𝑥𝑥 − 2𝑢𝑥𝑦 + 𝑢𝑦𝑦 = 𝑥2𝑦2
  

 

Question 4 (6 marks) 

By Laplace transformations, solve the differential equations: 

(a) y`` − 2y` = e2t ,         y 0 = 0, 𝑦` 0 = 1. 

(b) 𝑥 ux + ut = x e−t ,    u x, 0 = 0. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                              Good Luck                                                                   Dr. Mohamed  Eid 

 
 

 


