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SECTION A — (5 × 5 = 25 marks)  

Answer any FIVE questions. 

1. Show that the vectors (1, 3, 2), (1, –7, –8), (2, 1, –1) of  RV3  are linearly dependent. 

  RV3  (1, 3, 2), (1, –7, –8), (2, 1, –1) 

2. If S, T are subsets of  FV , then prove that  

  FV    S, T 

 (a)    TLSLTS   

 (b)      TLSLTSL  . 

3. If  ,,  are linearly independent vectors of  FV  where F is the field of complex 

numbers then so also are   ,, . 

  FV    ,,     ,,  

4. Find the coordinates of  iii 5,43,2   w.r.t. the basis       1,1,1,0,1,1,0,0,1S  of 

 CC3 .  

  CC3        1,1,1,0,1,1,0,0,1S   iii 5,43,2   

5. Show that the mapping    RVRVT 32:   defined as    bbababaT ,,,   is a 

linear transformation from  RV2  into  RV3 . 
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    RVRVT 32:      bbababaT ,,,    T   RV2  

 RV3  

6. If n ...,, 21  are the characteristic roots of A then prove that 22
2

2
1 ...,, n  are 

characteristic roots of 2A . 

A n ...,, 21  2A  22
2

2
1 ...,, n   

7. State and prove triangle inequality. 

  

8. Prove that 
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SECTION B — (5 × 10 = 50 marks) 

Answer ALL the questions  

9. (a) Prove that the necessary and sufficient condition for a non empty subset W of a  

                vector space  FV  to be subspace of V are  

 (a) W , WW    

 (b) WaWFa  , . 

   FV  W V W 

 (a) W , WW    

 (b) WaWFa  ,  

           

Or 

(b) If 1W  and 2W  are two subspaces of a vector space  FV  then prove that  

  2121 WWWWL  .  
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  FV  1W  2W  

  2121 WWWWL   

10. (a) Let 1W  and 2W  be two subspaces of a finite dimensional vector space  FV . 

Then prove that    212121 dimdimdimdim WWWWWW  .   

 FV  1W  2W  

   212121 dimdimdimdim WWWWWW   

Or 

(b) Let  FV  be a finite dimensional vector space of dimension ‘n’ and W be the 

subspace of V. Then prove that W is a finite dimensional vector space, if nW dim . 

 

             FV   ‘n’   W 

V    nW dim   W 



11. (a) If    FVFUT :  be a linear transformation and U is finite dimensional then 

prove that Range of T is a finite dimensional subspace of  FV .  

    FVFUT :  U

T  FV  

Or 

          (b) State and prove Rank – Nullity theorem.   

     

12. (a) Find the eigen values and eigen vectors of the matrix 
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        (b) State and prove Cayley – Hamilton theorem.    

  

13. (a) State and prove Cauchy – Schwarz inequality.  

 

Or 

        (b) State and prove Gram – Schmidt orthogonalization process.     
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