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Instructions to the candidates: 

1. All questions are compulsory 
2. Figures to the right indicate marks. 

Q.1 (a)  Prove that  is a subspace of . 03 

 (b)  Attempt any three of the following:  

  (i) Let  be a vector space over  and  be a non-empty subset of . Prove 

that  is a subspace of  if and only if  

 

04 

  (ii) Let V be an inner product space. For , show that 
 

04 

  (iii) Prove that  is an orthogonal set of  where 

 

04 

  (iv) Reduce the following matrix to its row echelon form: 

 

04 

  (v) Express  as a product of elementary matrices. 04 

Q.2 (a)  Find a matrix  such that  where 

 

03 

 (b)  Attempt any three of the following:  

  (i) Define Invertible matrix. Further, if  is an  invertible matrix, prove 

that  is invertible and . 

04 

  (ii) Let  be an  matrix. Show that can be expressed as a sum of a 

symmetric and a skew symmetric matrix. 

04 

  (iii) Define elementary matrix. Prove that elementary matrices are invertible.  04 

  (iv) Solve the following system of linear equations using Gauss Elimination 
method:     

 
 
 

P.T.O. 

04 



  (v) Find inverse of A using elementary row operations: 

 

04 

Q.3 (a)  Let be a vector space over . Let and  be subspaces of V. Prove that 
 is a subspace of V. 

03 

 (b)  Attempt any three of the following:  

  (i) Show that  is a basis of . 04 

  (ii) If  is a non-empty subset of a vector space V, then prove that  is the 

smallest subspace of  containing . 

04 

  (iii) Let  be a vector space over  and   be a linearly dependent set 
of . Prove that one of the vectors  or  is a linear combination of the 
remaining vectors. 

04 

  (iv) Find a basis of  and extend it to a basis 

of . 

04 

  (v) 
Find rank of .  

Hence determine whether  is invertible or not. 

04 

Q.4 (a)  Find the angle between  and  where  and  using inner 

product 

 

03 

 (b)  Attempt any three of the following:  

  (i) State and prove parallelogram law. 04 

  (ii) Let  be a subset of an inner product space  containing non-zero elements. 

If is an orthogonal set, then prove that it is a linearly independent set. 

04 

  (iii) Use Gram-Schmidt process to find the orthogonal set corresponding to the 
set  using usual dot product in . 

04 

  (iv) Define orthogonal complement  of a subspace . Also prove that  is 

a subspace of the vector space . 

04 

  (v) Check whether the function 

 

is an inner product or not. 

04 
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