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 .Section No  رقم الشعبة

 Serial Number  الرقم التسلسلي

 
 هذا الجزء خاص بأستاذ المادة  

This section is ONLY for instructor 

# Course Learning Outcomes (CLOs) Related Question (s) Points Final Score 

1 Methods to solve system of linear equations  Qs 1  7      

40 

2 Basic operations on matrices, inverse, 

elementary matrices and determinants 
Qs 2 & 3      12     

3 - Vector Spaces: Properties and calculations  

- Inner product Spaces: Properties and    

   calculations 
Qs 4 & 5 14 

4 Eigenpairs problem and Diagonalization 
 

Qs 6  7 

 

40 
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 يمنع استعمال الالة الحاسبة بكافة أنواعها 
 

Answer all the six questions. 

 
Q.1. (7 marks) 

1. Determine whether the following equations are Linear or Non-Linear in x, y and z: 

a-     𝜋 x - √2 y + 
1

3
 z = 51/2 

b-     y = 
1

3
 z+e2 + sin(𝜋/3)                 

c-     
1

 x
 + 4z = 20   

                    

2. Solve the following system of linear equations using Gauss-Jordan elimination method. 

𝒙 + 𝟐 𝒚 − 𝟑𝒛 =  𝟔 

𝟐𝒙 − 𝒚 + 𝟒𝒛 =  𝟐 

𝟒𝒙 +  𝟑𝒚 −  𝟐𝒛 =  𝟏𝟒 

   

Q.2. (6 marks) 

    Use the following matrices to compute the indicated expressions: 
 

           𝐴 =  (
3 0

−1 2
1 1

)   , 𝐵 =  (
1 4 2
3 1 5

)  ,   𝐶 =  (
1 5 2

−1 0 1
3 2 4

)    

 
a-  (-AB)T  and  5CT 

b-  Deduce then the quantity  Tr{(- AB )T  + 5 CT } 

 

 
 Q.3. (6 marks) 

    Let A be the matrix:    
   
   

a- find the determinant of the matrix A using expansion method along the first column 

b- find the inverse of the matrix A by the adjoint method 
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Q.4. (7 marks) 

1. Determine whether the vectors U1(1, 2, 4), U2(2, -3, 1), U3(2, 1,-1) are basis  for R3 or not 
(provide detailed answer). 

 
2. Determine whether the following set of vectors S={(1, a, b); with a and b are real 

numbers}, with standard operations, is a subspace of R3 or not. 

 

 
Q.5. (7 marks) 

Consider the inner product space Pn of polynomials with inner product defined as: 
 
 
   and consider two vectors of the space:   f(x) = 5x2 and g(x) = 3x 

a- compute the norms of the vectors f(x) and g(x), then deduce the cosine of the angle 

between them. 

b-   determine which of the vectors h(x) = 5x2 – 3x + 5 or k(x) = 5x2 + 4 is the closest to f(x) 
                                                                       (hint: compare their relative distances) 

 

Q.6. (7 marks) 

  Consider the following matrix in M2×2:      𝐴 = [
1 1

−2 4
] 

a- find the eigenvalues of A. 

b- find the associated eigenvectors and deduce the dimensions of the corresponding 

eigenspaces. 

c- find a nonsingular matrix P such that P-1AP is diagonal. 
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