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Question 1  Complete the following  : 

(a)A square matrix  A  is called non singular  if  ………………………………………. 

(b)The eigenvalues of a symmetric matrix of real numbers are ……………………….. 

(c)If  λ1, λ2 , … , λn  are all eigenvalues of a matrix A, then trace A is………………….... 

(d)The linear system  AX = 0  has zero solution if …………………………………….. 

(e)If  f z = u + iv  is analytic complex function , then u and v are…………………… 

Question 2 

(a)Find the eigenvalues and the eigenvectors of the matrix :  A =  
2 3
3 2

 .                   

   Also, Find the trace of A, Write the Hamilton equation and the diagonal form. 

    Show that the eigenvectors are orthogonal. 

(b)Solve the linear systems : 

    (i) 𝑥 − 2𝑦 + 2𝑧 = 3,     2𝑥 + 𝑦 − 𝑧 = 2,   3𝑥 − 𝑦 + 𝑧 = 6 

    (ii) 𝑥 − 2𝑦 + 2𝑧 = 2,   2𝑥 − 𝑧 = 3,           3𝑥 − 𝑦 + 2𝑧 = 7 

Question 3 
 

 a Find the integrals ∶  i  
x

 x3 − 1

2

1

dx                   (ii)  
1

 1 + x6

∞

1

dx   

(b)Find the curves :  y = a + b ln x ,   y = a + bx + cx2  that fit the data : 

     (2, 3), (4, 4), (6, 7), (8, 9), (10, 12) 

Question 4 

(a)Find  u  and  v of  the function : 𝑓 𝑧 = cos 2𝑧   and show that they are harmonic. 

(b)Show that the image of the circle  |z| = 3  is the line  𝑢 = ln 3  under the function  

    𝑓 𝑧 = ln 𝑧. 

(c)Determine and sketch the image of the region G : 0 ≤ 𝑥 ≤
𝜋

2
, 0 ≤ 𝑦 ≤ 4 under the 

    function  𝑓 𝑧 = sin 𝑧. 

Question 5 

 a If  C  is  z = 3,   find  i  
sin 2z

z2 + 16
C

dz                   ii  
e2z

z2

C

dz                     (iii)  
(z + 4)2

z2 − 4
C

dz 

(b)Find the integral     
cos 𝑥

𝑥2 + 4

∞

−∞

𝑑𝑥 

(c) Find  c such that the function f(x) is p.d.f  :  f x =  
c 2x − x2 ,    0 ≤ x ≤ 2
0,                       otherwise

  

  Also, find :  (i) F(x)                             (ii) F(0),  F  
1

2
 , F 2 , P(

1

2
< 𝑥 ≤ 1)   
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                              Good Luck                                                                       Dr. Mohamed  Eid 


