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SECTION A — (5 × 5 = 25 marks)  

Answer any FIVE questions. 

Each question carries 5 marks. 

1. Show that the vector ( )3,5,2 −=α  in ( )RV3  can not be expressed as a linear 
combination of the vectors ( ) ( )1,4,2,2,3,1 21 −−=−= ee  and ( )7,5,13 −=e . 

 ( )RV3   ÌZ° ( )3,5,2 −=α  A ó̄þ çÜ¨Ôèýç̄ èþ$ ( ) ( )1,4,2,2,3,1 21 −−=−= ee  Ðèþ$ÇÄæý$$ 

( )7,5,13 −=e  A¯óþ çÜ¨ÔèýË Äñý$$MæüP º$$k çÜ…Äñý*VæüÐèþ$$V> {ÐéÄæý$ÌôýÐèþ$$ A° ^èþ*ç³…yìþ. 

2. If γβα ,,  are linearly independent vectors in ( )RV  then show that 
αγγββα +++ ,,  are also linearly independent. 

 ( )RV   ÌZ γβα ,,  Ë$ º$$k ÝëÓ™èþ…{™éÅÌñýO™óþ αγγββα +++ ,,  Ë$ Mæü*yé º$$k ÝëÓ™èþ…{™éÅË° 

^èþ*ç³…yìþ. 

3. Show that the mapping ( ) ( )RVRVT 23: →  defined as 
( ) ( )3121321 ,,, aaaaaaaT −−=  is a linear transformation. 

 ( ) ( )RVRVT 23: →  A¯óþ {ç³Ðóþ$Äæý*°² ( ) ( )3121321 ,,, aaaaaaaT −−= V> °ÆæÿÓ_õÜ¢ T ° 

º$$kç³ÇÐèþÆæÿ¢¯èþÐèþ$° ^èþ*ç³#Ðèþ$$. 

4.  Prove that ( )FU  and ( )FV  be two vector spaces and VUT →:  is a linear 
transformations, then the Null space ( )TN  is a subspace of ( )FV . 

 ( )FU   Ðèþ$ÇÄæý$$ ( )FV  Ë$ Æðÿ…yæþ$ çÜ¨Ô>…™èþÆ>âæýÐèþ$$Ë$ Ðèþ$ÇÄæý$$ VUT →:  º$$kç³ÇÐèþÆæÿ¢̄ èþÐðþ$O™óþ,  

( )FV  Mìü Ôèý*¯éÅ…™èþÆ>âæý… ( )TN  E´ë…™èþÆ>âæýÐèþ$° ^èþ*ç³…yìþ. 
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 A¯óþ¨ ( )RM 22×  Mìü B«§éÆæÿ…¯èþ$ HÆæÿμÆæÿ$çÜ$¢…§æþ° ^èþ*ç³…yìþ. 

6. Find the coordinates of ( )iii 5,43,2 +  w.r. to the basis ( ) ( ) ( ){ }1,1,1,0,1,1,0,0,1=S  of 

( )cc3 . 

 ( )cc3   Mìü ( ) ( ) ( ){ }1,1,1,0,1,1,0,0,1=S  B«§éÆæÿÐðþ$O™óþ ( )iii 5,43,2 +  Mæü$ °Ææÿ*ç³M>Ë¯èþ$ Mæü¯èþ$MøP…yìþ. 

7. State and prove parallelogram law in inner product space. 

 A…™èþÆæÿÏ»êªËÌZ çÜÐèþ$Ë…º ^èþ™èþ$Ææÿ$Âf °Äæý$Ðèþ*°² {ç³Ðèþ_…_, °Ææÿ*í³…^èþ…yìþ. 

8. Show that the system of equations ;1474 =+− zyx  ;13283 =−+ zyx  

52687 =+− zyx  are inconsistent. 

 ;1474 =+− zyx  ;13283 =−+ zyx 52687 =+− zyx  çÜÒ$MæüÆæÿ×êË$ ´÷…™èþ¯èþ °Äæý$Ðèþ*°² 

´ësìý… è̂þÐèþ° è̂þ*ç³…yìþ. 

SECTION B — (5 × 10 = 50 marks) 

Answer ALL the questions. 

Each question carries 10 marks. 

9. (a) Let ( )FV  be a vector space and let VW ⊆ . Prove that the necessary and 

sufficient condition for W  to be a subspace of V are  

  (i)  WW ∈−∈ βαβα ,  

  (ii) WaWfa ∈∈∈ αα,  

  ( )FV  çÜ¨Ô>…™èþÆæÿÐèþ$$ Ðèþ$ÇÄæý$$ VW ⊆ A è̄þ$Mö è̄þ$Ðèþ$$. V Mìü W E´ë…™èþÆ>âæýÐèþ$$ M>Ðèþyé°Mìü 

BÐèþÔèýÅMæü ç³Æ>Åç³¢ °Äæý$Ðèþ*Ë$. 

  (i)  WW ∈−∈ βαβα ,   

  (ii) WaWfa ∈∈∈ αα, A° °Ææÿ*í³…^èþ…yìþ. 

Or 
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 (b) Prove that the union of two subspaces of a vector space is a subspace if and 

only if one is contained in the other. 

  çÜ¨Ô>…™èþÆ>âæý… Äñý$$MæüP Æðÿ…yæþ$ E´ë…™èþÆ>âæý…Ë çÜÐèþ$$ è̂þaÄæý$… E´ë…™èþÆ>âæý… M>Ðèþyé°Mìü BÐèþÔèýÅMæü 

ç³Æ>Åç³¢ °Äæý$Ðèþ$Ðèþ$$ JMæ sìý Æÿ$$…MöMæü §é°° MæüÍW Ðèþ#…yæþ$¯èþ° °Ææÿ*í³…^èþ…yìþ. 

10. (a) Let ( )FV  be a finite dimensional vector space. Prove that any two basis of V 

have the same number of elements. 

  ( )FV   ç³ÇÑ$™èþ ç³ÇÐèþ*×ý çÜ¨Ô>…™èþÆ>âæýÐèþ$$ AÆÿ$$™óþ V Äñý$$MæüP H Æðÿ…yæþ$ B«§éÆ>ÌZÏ AÆÿ$$¯èþ 

çÜ¨ÔèýË çÜ…QÅ çÜÐèþ*¯èþÐèþ$° °Ææÿ*í³…^èþ…yìþ. 

Or 

 (b) If 1w  and 2w  are two sub- spaces of finite dimensional vector space ( )FV , 

then show that ( ) ( )212121 dimdimdimdim wwwwww ∩−+=+ . 

  ç³ÇÑ$™èþ çÜ¨Ô>…™èþÆ>âæý… ( )FV  ÌZ 1w  Ðèþ$ÇÄæý$$ 2w  Ë$ Æðÿ…yæþ$ E´ë…™èþÆ>âêË$ AÆÿ$$™óþ 

( ) ( )212121 dimdimdimdim wwwwww ∩−+=+  A° °Ææÿ*í³…^èþ…yìþ. 

11. (a) State and prove Rank-Nullity theorem. 

  Møsìý& Ôèý*¯èþÅ™èþ íÜ§é®…™é°² {ç³Ðèþ_…_ °Ææÿ*í³…^èþ…yìþ.      

Or 

 (b) Let ( ) ( )RVRVT 33: →  be defined by ( ) ( )cbabaacbaT ++−= 2,,3,, then 

prove that ( ) ( ) 032 =−− ITIT . 

  ( ) ( )RVRVT 33: →  ° ( ) ( )cbabaacbaT ++−= 2,,3,, V> °ÆæÿÓ_…_ è̄þ 

( ) ( ) 032 =−− ITIT  A° °Ææÿ*í³…^èþ…yìþ. 
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12. (a) Find the eigen values and eigen vectors of the matrix  
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A  Äñý$$MæüP Ìê„æ ×ìýMæü Ðèþ$*ÌêË$ Ðèþ$ÇÄæý$$ Ìê„æü×ìýMæü çÜ¨Ôè Ë$ Mæü¯èþ$Vö¯èþ…yìþ. 

Or 

 (b) State and prove Cayley – Hamilton theorem. 

  MóüÎ& àÑ$Ët¯Œþ íÜ§é®…™èþ…¯èþ$ {ç³Ðèþ_…_, °Ææÿ*í³…^èþ…yìþ. 

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

  MøíÙ & ÝëÓÆŠÿj AçÜÐèþ* è̄þ™èþ è̄þ$ {ç³Ðèþ_…_, °Ææÿ*í³… è̂þ…yìþ. 

Or 

 (b) Applying Gram- Schmidt process, find an orthnormal basis ( )RR3  from the 
basis ( ) ( ) ( ){ }2,4,0,5,1,3,1,0,2 − . 

  ( )RR3   B«§éÆæÿÐèþ$$ ( ) ( ) ( ){ }2,4,0,5,1,3,1,0,2 −  Mæü$ {V>ÐŒþ$Ã&íÜÃyŠþ¢ ç³§æþ®†° Eç³Äñý*W…_ 

Ë…»êÀË…º çÜÑ$†° Mæü¯èþ$Vö¯èþ$Ðèþ$$. 

––––––––––––– 


