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Q1(a) When two vectors are called linearly independent? [2] 
Q1(b) Explain the properties of a vector space by taking an example. [3] 
Q1(c) Determine whether or not the vector  belong to the subspace  spanned by  and   

    
[5] 

   
   
Q2(a) Explain Hermitian and Skew-Hermitian Matrices with suitable examples. [2] 
Q2(b) Prove the following relation for three matrixes A, B and C of equal dimension. 

Tr(ABC)=Tr(BCA)=Tr(CAB) 
[3] 

Q2(c) Find the LU decomposition of the following matrix. 
 
 

[5] 

   
   
Q3(a) By considering one example, explain whether we can define a matrix by the functions of a matrix. [2] 
Q3(b) Find the eigen values and eigen vectors of the following matrix. 

A= 
 

[3] 

Q3(c) Prove that eigen vectors of a Hermitian matrix corresponding to two different eigen values are 
orthogonal. 

[5] 

   
   
Q4(a) What do you mean by a tensor? Is vector a tensor? [2] 
Q4(b) Explain sum, difference and product of two tensors. [3] 
Q4(c) Explain inverse transformation for a cartesian tensor of rank 2. [5] 
   
   
Q5(a) Define symmetric and anti-symmetric tensors.  [2] 
Q5(b) Explain whether you can define these for a tensor of rank 1. Give reason. [3] 
Q5(c) If Ai

j is mixed tensor of rank 2 and  Bkl
m is mixed tensor of rank 3, prove that Ai

j Bjl
m is a mixed tensor 

of rank 3. 
[5] 
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