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PART A — (10  1 = 10 marks) 
Answer ALL questions. 

 Choose the correct answer : 

1. If 5dim V  then ),(Homdim FV  is 

 (a) 1   (b) 25 

 (c) 5   (d) 6 

2. If 
v
v

w   then ),( ww  is  

 (a) 0   (b) 1 

 (c) v    (d) 
v
1
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3. Suppose A  is an algebra of dimension m over f. 
Which one of the following holds? 

 (a) any m elements in A are linearly dependent  

 (b) any m elements in A are linearly 
independent 

 (c) any )1( m  elements in A are linearly 

dependent 

 (d) any )1( m  elements in A are linearly 

independent 

4. If 









43
21

)(Sm  and 









32
01

)(Tm  then 

)(STm  is  

 (a) 







129
63

  (b) 







83
00

 

 (c) 







32
63

  (d) 







125
63

 

5. )(, VATS   are said to be similar if there exists 

an invertible element )(VAC   such that  

 (a) 1 SCST   (b) CSST 1  

 (c) 1 CSCT   (d) CSCT   
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6. 3M  will denote the 3  3 matrix  

 (a) 
















100
010

001

  (b) 
















010
001

000

 

 (c) 
















011
101

110

  (d) 
















000
100

010

 

7. If A  is the transpose of A , which one of the 
following is not true.  

 (a) AA )(   (b) BABA  )(  

 (c) BAAB )(  (d) 11 )()(   AA  

8. The secular equation of 







03
21

 is  

 (a) 62  xx   (b) 62  xx  

 (c) 62  xx   (d) 62  xx  

9. If T  is unitary and it   is a characteristic root of 
T then 

 (a)   is real   (b) 1  

 (c)   1  (d) 0  
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10. If i1  is a characteristic root of the normal 
transformation N and if viVN )1(   then 

xvNvN   

 (a) v2    (b) iv2  

 (c) vi)22(    (d) v  

PART B — (5  5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (a) Show that ),(Hom WV  is a vector space 
under suitable operations.  

Or 

 (b) It W  is a subspace of V , define W  and 
show that W  is a subspace of V and 

10 WW . 

12. (a) If V  is finite dimensional over F , prove that 
)(VAT   is invertible if and only if the 

constant term of the minimal polynomial for 
T  is not 0.  

Or 

 (b) If F  is a characteristic root of )(VAT  , 
prove that for any polynomial ][)( xFxq  , 

)(q  is a characteristic root of )(Tq .  

[P.T.O]
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13. (a) If V  is n-dimensional over F  and if 

)(VAT   has all its characteristic roots in 

F , Prove that T  satisfies a polynomial of 
degree n over F.  

Or 

 (b) If )(VAT   us nilpotent, prove that 
m

mTT   ...10  where the Fi  , is 

invertible if 00  . 

14. (a) For all nFBA , , prove that ABAB )( .  

Or 

 (b) Prove that every nFA   satisfies its secular 

equation.  

15. (a) Define a Hermitian linear transformation. If 
)(VAT   is Hermitian, prove that all its 

characteristic roots are real.  

Or 

 (b) Define a unitary linear transformation. If T 
is unitary and if   is a characteristic root of 

T, prove that 1  
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PART C — (5  8 = 40 marks) 

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

Each answer should not exceed 600 words. 

16. (a) For finite dimensional vectors spaces V and 
W, find the dimension of ),(Hom WV  

Or 

 (b) Let F be the real field and let V be the set of 
polynomials, in a variable x, over F degree  
2 or less. If Vxqxp )(),( , define 





1

1

)()())(),(( dxxqxpxqxp . Find an 

orthonormal basis from the basis 
2

321 ,,1 xvxvv   of V .  

17. (a) Define (i) right invertible (ii) left invertible 
linear transformations. Give an example of a 
right invertible, element in )(VA  but is not 
invertible with justification.  

Or 

 (b) If V is n-dimensional over F and if )(VAT   
has the matrix )(1 Tm  in the basis 

nvvv ,...,, 21  and the matrix )(2 Tm  in the 
basis nwww ..,, 21  of V over F, prove that 
there is an element nFC   such that 

1
12 )()(  cTcmTm . 
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18. (a) With usual notations, prove that for each 
ki ,2,1 , )0(iV  and kVVVV  ...21 . 

Also find the minimal polynomial of iT . 

Or 

 (b) Prove that two nilpotent linear 
transformations are similar if and only if 
they have the same invariants.  

19. (a) For nFBA ,  and F , prove that  

  (i) AtAt rr  )(   

  (ii) BtAtBAt rrr  )(   

  (iii) )()( BAtABt rr   and 

  (iv) CtAAt rr   )( 1  if A  is invertible.  

Or 

 (b) If nFA  , define det A with an example and 
show that 0det A  if two rows of A are 
equal.  

20. (a) If )(VAT   is such that 0),( vvT  for all 
Vv  prove that 0T . 

Or 

 (b) Prove that the linear transformation T  on V 
is unitary it and only if it takes an 
orthonormal basis of V into an orthonormal 
basis of V.  

——————— 


