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PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. Which one of the following is not true in a vector 

space V   

 (a) F  00.   

 (b) vvv  0.0  

 (c)    vuuv  .  

 (d)   vuvu    
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2. In a vector space, the set of all vectors under 
addition is a  

 (a) field   (b) ring 

 (c) group  (d) abelian group 

3. If 4dim A , 3dim B  and   6dim  BA  then 

  ?dim  BA   

 (a) 1   (b) 8 

 (c) 4   (d) 2 

4. If A  and B  are any two subspaces of a vector 
space V  then  

 (a) VBA dimdimdim   

 (b)   VBA dimdim   

 (c) VBA dimdimdim   

 (d) VBA dimdimdim   

5. If WVT :  is a linear transformation then   

 (a)  VTV dimdim   

 (b)  VTV dimdim   

 (c)  VTV dimdim   

 (d) None of these 
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6. If    
1

0

, dttgtfgf  and   2 ttf  then 

?f  

 (a) 
3
7

   (b) 
7
3

 

 (c) 
3
7

   (d) 
3

4
 

7. The rank of the matrix 



















0000
0110

0110
1221

 is  

 (a) 1   (b) 2 

 (c) 3   (d) 4 

8. Choose the matrix for which the inverse exists 

 (a) 







34
5.12

  (b) 







22
33

 

 (c) 








5
1

20
1

5
2

10
1

  (d) 







43
21
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9. The characteristics equation of the matrix 











13
21

A  is —————— 

 (a) 0722  xx  (b) 0522  xx  

 (c) 0522  xx  (d) 0522  xx  

10. The quadratic form of the matrix 







10
01

 is  

——————  

 (a) 22 yx    (b) xy2  

 (c) xyx 22    (d)  2yx   

PART B — (5  5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

11. (a) If A  and B  are subspaces of a vector space 
V then prove that BA   is also a subspace 
of V . In BA   a subspace of V ?  

Or 

 (b) If :T   defined by 
   bababaT 4,32,   then verify 

whether T  is a linear transformation or not. 

[P.T.O.]
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12. (a) Prove that    2,1,0,1,3,2{ S ,  }2,1,1  is 
a basis for 3V ( ). 

Or 

 (b) LetV  be a finite dimensional vector space 
over a field F  and A  be a subspace of V . 
Prove that there exists a subspace B  of V  
such that BAV  . 

13. (a) Prove that an orthogonal set of non-zero 
vectors in an inner product space is linearly 
independent. 

Or 

 (b) Find the linear transformation determined 

by the matrix 
















 111
110

111

 with respect to the 

standard basis  321 ,, eee  in 3V ( ). 

14. (a) Verify Cayley-Hamilton theorem for the 

matrix 



















110
432

433

. 

Or 

 (b) Find the rank of the matrix 



















0111
1032

1210

. 
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15. (a) Prove that the characteristic roots of a 
Hermitian matrix are real. 

Or 

 (b) Find the matrix of the bilinear form 
  1221, yxyxyxf   with respect to the 

standard basis in 2V ( ). 

PART C — (5  8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

16. (a) Prove that  is a vector space over . 
Or 

 (b) If A   and B  are two subspaces of a vector 
space V  over a field F  then prove that 

BA
B

A
BA





. 

17. (a) (i) Prove that any subset of a linearly 
independent  set in a vector space V  is 
linearly independent. 

  (ii) Let V  be a vector space over a field F . 
Let VTS , . Prove that 
     TLSLTSL  . 

Or 

 (b) Let V  be a finite dimensional vector space 
over a field F . If W  is a subspace of V  then 
show that   WVWV dimdim/dim  . 
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18. (a) Prove that every finite dimensional inner 
product space has an ortho-normal basis. 

Or 

 (b)  If V  and W  are vector spaces of dimensions 
nm,  respectively over F  then show that 
 WVL ,  is a vector space of dimension nm.  

over F . 

19. (a) State and prove Cayley-Hamilton theorem. 
Or 

 (b) Find the inverse of 






















1230
2121

0020
1211

 by 

elementary transformation. 

20. (a) Find the eigen values and eigen vector of the 

matrix 



















134
244

110

. 

Or 

 (b) Reduce the quadratic form  

  434232413121 22 xxxxxxxxxxxx   to 
the diagonal form using Lagrange's method. 

 

 ——————  


