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ÿoˆÁTˆEı YÁPˆy‘] ( B.D.P.) 
◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘Á ( Term End Examination ) : 

 ◊Qˆ„a∂ëˆÃ[˝, 2015 C L«X, 2016 

G◊STˆ ( Mathematics ) 
B◊¨K˜Eı YÁPˆy‘] ( Elective ) 

Yá˚] Yy ( 5th Paper : Linear Algebra & 
Transformation ) 

a]Ã^  f ªV«c˜O H∞RÙOÁ Y…SÔ]ÁX  f 50 
Time : 2 Hours Full Marks : 50 

( ]Á„XÃ[˝ mÃ[˝”±ºˆ  f 70% ) 
( Weightage of Marks : 70% ) 

Y◊Ã[˝◊]Tˆ C ^UÁ^U =w¯„Ã[˝Ã[˝ LXÓ ◊[˝„`b ]…_Ó ÂVCÃ^Á c˜„[˝* 
%£à˘ [˝ÁXÁX, %Y◊Ã[˝¨K˜~TˆÁ A[˝e %Y◊Ã[˝õıÁÃ[˝ c˜ÿôˆÁl˘„Ã[˝Ã[˝ Âl˘‰y X∂ëˆÃ[˝ 

ÂEı‰ªRÙO ÂXCÃ^Á c˜„[˝* =YÁ„‹ôˆ Y“‰`¬Ã[˝ ]…_Ó]ÁX a…◊ªJÙTˆ %Á‰ªK˜* 
Special credit will be given for accuracy and relevance 

in the answer. Marks will be deducted for incorrect 
spelling, untidy work and illegible handwriting. 

The weightage for each question has been 
indicated in the margin. 

 

◊[˝\ˆÁG — Eı 
Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 10 × 2 = 20 

1* (Eı) i) A A[˝e B V«◊ªRÙO AEıc˜O ]ÁyÁÃ[˝ %Ã[˝„UÁ„GÁXÓÁ_ 

]ÓÁ◊ÆœÙj A[˝e 0|||| =+ BA c˜„_ ÂVFÁX Â^  

0|| =+ BA . 

  ii) P A[˝e Q V«◊ªRÙO AEıc˜O ]ÁyÁÃ[˝ %Ã[˝„UÁ„GÁXÓÁ_ 

]ÓÁ◊ÆœÙj c˜„_ ÂVFÁX Â^ TQPQ  ]ÓÁ◊ÆœÙj◊ªRÙOC 

%Ã[˝„UÁ„GÁXÓÁ_ c˜„[˝* 3 + 2 

 (F) nnijaA ×= )(  A[˝e  0|| ≠A ,  

  ^◊V n
m IAadjAA ||=  c˜Ã^ Tˆ„[˝ m-AÃ[˝ ]ÁX    

EıTˆ ? AÃ[˝ ÂU„Eı %U[˝Á %XÓ =YÁ„Ã^ ÂVFÁX Â^,  

  i) 1|||| −= nAadjA  A[˝e 

  ii) AAadjAadj n .||)( 2−= . 1 + 2 + 2  

2* (Eı) a, b, c ◊TˆX◊ªRÙO %`…XÓ [˝Áÿôˆ[˝ aeFÓÁ c˜„_ ÂVFÁX Â^  
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 (F) AEı◊ªRÙO ]ÓÁ◊ÆœÙ„jÃ[˝ ]ÁyÁÃ[˝ (rank) aep˚Á ◊_F«X*  
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A  ]ÓÁ◊ÆœÙj◊ªRÙO„Eı aÁ◊Ã[˝ a]T«ˆ_Ó 

c˜O◊F_X (Echelon) ]ÓÁ◊ÆœÙ„j Y◊Ã[˝[˝◊Tˆ¤Tˆ Eı„Ã[˝ AÃ[˝ ]ÁyÁ 

◊XSÔÃ^ EıÃ[˝”X* 1 + 4 
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3* (Eı) Y“]ÁS EıÃ[˝”X Â^ ÂEıÁX aa›] Â\ˆkÙÃ[˝„V„`Ã[˝ AEı◊ªRÙO 

[˝«◊XÃ^ÁV (basis) UÁEı„[˝* 5 

 (F) AEı◊ªRÙO [˝Áÿôˆ[˝ ◊•HÁTˆÃ[˝÷Y EıFX W˝XÁ±¡Eı ◊X◊V¤rÙ 

%ÁEıÁ„Ã[˝Ã[˝ c˜„[˝ ?  

  zxyzzyx 124186 222 −−++ -ÂEı ÿëˆÁ\ˆÁ◊[˝Eı 

%ÁEıÁ„Ã[˝ Ã[˝÷YÁ‹ôˆ◊Ã[˝Tˆ Eı„Ã[˝ A◊ªRÙOÃ[˝ %ÁEıÁÃ[˝ ◊XÃ[˝÷YS 

EıÃ[˝”X* A◊ªRÙOÃ[˝ ]ÁyÁ Â[˝Ã[˝ EıÃ[˝”X* 1 + 3 + 1 

4* (Eı) ÂVFÁX Â^ 
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bbcab
aaabc
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                                                abccba 3333 −++= .  
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 (F) ∈= ),,,({ tzyxS  IR 4; 02 =−+− tzyx } .     

ÂVFÁX Â^ S, IR 4-AÃ[˝ AEı◊ªRÙO =Y„V` c˜„[˝*  

  A◊ªRÙOÃ[˝ AEı◊ªRÙO [˝«◊XÃ^ÁV C ]ÁyÁ Â[˝Ã[˝ EıÃ[˝”X* 3 + 1 + 1 

◊[˝\ˆÁG — Fı 

Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 6 × 3 = 18 

5* AEı◊ªRÙO ]ÓÁ◊ÆœÙ„jÃ[˝ %Ác˜O„GX ]Á„XÃ[˝ aep˚Á ◊VX*  

 AEı◊ªRÙO Y“◊Tˆa] ]ÓÁ◊ÆœÙ„jÃ[˝ %Ác˜O„GX ]ÁXm◊_ [˝Áÿôˆ[˝ c˜„[˝ 

ÂVFÁX*  

 %ÁÃ[˝C ÂVFÁX Â^ A◊ªRÙOÃ[˝ ◊[˝◊\ˆ~ %Ác˜O„GX ]Á„XÃ[˝ %X«bÜ› 

%Ác˜O„GX Â\ˆkÙÃ[˝m◊_C YÃ[˝&Ã[˝ _∂ëˆ*  

 ⎥⎦
⎤

⎢⎣
⎡

−11
02  ]ÓÁ◊ÆœÙj◊ªRÙOÃ[˝ %Ác˜O„GX ]ÁX V«◊ªRÙO ◊_F«X*  

  1 + 2 + 2 + 1 

6* _∂ëˆ ]ÓÁ◊ÆœÙj Yà˘◊TˆÃ[˝ ac˜ÁÃ^TˆÁÃ^ 

0166727 22 =−+++− yxyxyx -ÂEı ÿëˆ\ˆÁ[˝› %ÁEıÁ„Ã[˝ 

Ã[˝÷YÁ‹ôˆ◊Ã[˝Tˆ Eı„Ã[˝ Eı◊SEı◊ªRÙOÃ[˝ Y“E ı◊Tˆ ◊XSÔÃ^ EıÃ[˝”X* 

7* 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

0111
1011
1101
1110

A , ÂVFÁX Â^ 032 4
2 =−− IAA  (`…XÓ 

]ÓÁ◊ÆœÙj) c˜„[˝*  

 AÃ[˝ aÁc˜Á„^Ó 4A  ]ÓÁ◊ÆœÙj◊ªRÙO Â[˝Ã[˝ EıÃ[˝”X A[˝e ÂVFÁX Â^     

A ]ÓÁ◊ÆœÙj◊ªRÙOÃ[˝ ]ÁyÁ 4 c˜„[˝* 3 + 2 + 1 



 EMT-V (UT-221/16) EMT-V (UT-221/16) 2  

B.Sc.-7603-B   [ Y„Ã[˝Ã[˝ Y úˆÁÃ^ V–rÙ[˝Ó B.Sc.-7603-B  

8* =VÁc˜Ã[˝Sac˜ c˜O=◊zı◊QˆÃ^ Â\ˆkÙÃ[˝ ÂV„`Ã[˝ aep˚Á ◊VX*  

 IR 3-AÃ[˝ V«◊ªRÙO Â\ˆkÙÃ[˝ ),,( 321 aaaa =
→

; ),,( 321 bbbb =
→

 

AÃ[˝ %‹ôˆÃ[˝mSX ||)( 332211 babababa ++=
→→

 •ÁÃ[˝Á 

◊XSfiTˆ c˜„_ IR 3 AEı◊ªRÙO c˜O=◊zı◊QˆÃ^ ÂV` c˜„[˝ ◊Eı ? ^«◊N˛ac˜ 

=w¯Ã[˝ ◊VX* 3 + 3 

9* 1T  :  IR 3 →  IR 2 A[˝e ),(),,( 2
1 zxyzyxT = ;          

2T  :  IR 3 →  IR 2; )3,(),,(2 zyxzyxT += .               

1T  A[˝e 2T  ◊Eı ÈÃ[˝◊FEı Ã[˝÷YÁ‹ôˆÃ[˝ c˜„[˝ ? ^«◊N˛ac˜ =w¯Ã[˝ 

◊VX*  

 T  :  IR 3 →  IR 3 , Â^FÁ„X  )1,1,2()0,1,0( =T , 

)2,2,2()0,1,1( =T , )4,6,4()2,1,1( =T , ),,( zyxT  ◊ªRÙO 

◊XSÔÃ^ EıÃ[˝”X* 4 + 2 

10* nnijaA ×= )(  AEı◊ªRÙO ◊[˝Y“◊Tˆa] ]ÓÁ◊ÆœÙj* ÂVFÁX Â^    

||A -AÃ[˝ ]ÁX `…XÓ c˜„[˝ ^FX n AEı◊ªRÙO %^«GΩ Y…SÔaeFÓÁ 

A[˝e n ^«GΩ Y…SÔaeFÓÁ c˜„_ ||A Y…SÔ[˝GÔ %ÁEıÁ„Ã[˝Ã[˝ c˜„[˝* 

)40( ≤< n . 

◊[˝\ˆÁG — Gı 

Â^-ÂEıÁ„XÁ ªJÙÁÃ[˝◊ªªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 3 × 4 = 12 

11* 'a'-AÃ[˝ ÂEıÁXÀ [˝Áÿôˆ[˝ ]Á„XÃ[˝ LXÓ ( 1, 2, 1 ) A[˝e ( 2,,1 aa ) 

Â\ˆkÙÃ[˝•Ã^ YÃ[˝&Ã[˝ _∂ëˆ c˜„[˝ ? Ac˜O Â\ˆkÙÃ[˝m◊_˝ ◊X„Ã^ IR 3-AÃ[˝ 

AEı◊ªRÙO _∂ëˆ [˝◊XÃ^ÁV ◊XSÔÃ^ EıÃ[˝”X* 

12* a, b, c [˝Áÿôˆ[˝ aeFÓÁyÃ^ m„SÁw¯Ã[˝ Y“G◊Tˆ„Tˆ UÁEı„_ 

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

bac
acb
cba

 ]ÓÁ◊ÆœÙj◊ªRÙOÃ[˝ ]ÁyÁ ◊TˆX c˜„[˝ ÂVFÁX* 

13* ÂVFÁX Â^ %Ã[˝„UÁ„GÁXÓÁ_ ]ÓÁ◊ÆœÙ„jÃ[˝ %Ác˜O„GX ]ÁX a[˝ÔVÁ     

1 %U[˝Á –1 c˜„[˝* 

14* T  :  IR 3 →  IR 3 A[˝e ,2{),,( zyxzyxT +−=

}2,2 zyxzyx −+−−  c˜„_ )(TKer  Â[˝Ã[˝ EıÃ[˝”X* 

15* 
5000
0211
40cossin
30sincos

−
−= αα

αα
Δ  c˜„_ Δadj -AÃ[˝ ]ÁX ◊XSÔÃ^ 

EıÃ[˝”X* 

16* 'a'-AÃ[˝ ÂEıÁXÀ [˝Áÿôˆ[˝ ]Á„XÃ[˝ LXÓ 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

aa
aa

aa

1
1

1
]ÓÁ◊ÆœÙj◊ªRÙOÃ[˝ 

]ÁyÁ (i) AEı c˜„[˝, (ii) V«c˜O c˜„[˝, (iii) ◊TˆX c˜„[˝ ? 
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17* 'a'-AÃ[˝ ÂEıÁXÀ ]Á„XÃ[˝ LXÓ 1=++ azayx , 

42 =++ azyax , 42 =−− zayax  a]›EıÃ[˝Sy„Ã^Ã[˝ 

%a›] aeFÓEı a]ÁW˝ÁX UÁEı„[˝ ?  

18* c˜O=◊zı◊QˆÃ^ Â\ˆkÙÃ[˝ ÂV` V-ÂTˆ, V∈βα, -AÃ[˝ LXÓ ÂVFÁX Â^ 

βαβα +≤+ , ◊ªJÙc˜‘m◊_ Y“ªJÙ◊_Tˆ %„UÔ [˝Ó[˝c˜÷Tˆ* 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

( English Version ) 
Group – A 

   Answer any two questions. 10 × 2 = 20 
1. a) i) A and B are two orthogonal matrices 

of same order and 0|||| =+ BA . Show 

that 0|| =+ BA . 
  ii) P and Q are two orthogonal matrices 

of same order. Show that TQPQ  is 
also orthogonal. 3 + 2 

 b) nnijaA ×= )(  and 0|| ≠A .  

  If n
m IAadjAA ||= then what is value       

of m ?  With the help of this or otherwise 
prove that  

  i) 1|||| −= nAadjA  

  ii) AAadjAadj n .||)( 2−= . 1 + 2 + 2  
2. a) a, b, c are three non-zero real numbers. 

Show that 

        3

222

222

222

)(2
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cbaabc
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bacb
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++=
+

+
+

.  

   5 
 b) Define rank of a matrix.  

  Transform the matrix 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡ −−
=

0211
2113
1101
1310

A  

to row reduced echelon form and find its 
rank. 1 + 4 
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3. a) Prove that a finite dimensional vector space 
has a basis. 5 

 b) When a quadratic form will be positive 
definite ?  

  Reduce the quadratic 

zxyzzyx 124186 222 −−++  to normal 
form and find its nature.  

  What is rank of this quadratic form ? 
   1 + 3 +1 
4. a) Show that  

            
bbb
ccc
aaa

cabcc
bbcab
aaabc

−
−

−
÷

−
−

−

222
222
222

2
2

2
                 

                                                abccba 3333 −++= .  
  5 

 b) ∈= ),,,({ tzyxS  IR 4; 02 =−+− tzyx } .     

Show that S is a sub-space of IR 4.           
Find its rank and a basis.

 
3 + 1 + 1 

Group – B 
   Answer any three questions. 6 × 3 = 18 
5. Define eigenvalue of a matrix.  
 Show that eigenvalues of a symmetric matrix are 

all real and eigenvectors corresponding to 
distinct eigenvalues are orthogonal.  

 Write down the eigenvalues of ⎥⎦
⎤

⎢⎣
⎡

−11
02 .  

  1 + 2 + 2 + 1  

6. Apply method of orthogonal matrices to reduce 

0166727 22 =−+++− yxyxyx  to canonical 
form and find the nature of the conic. 

7. For 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

0111
1011
1101
1110

A , show that 

032 4
2 =−− IAA   (null matrix). Use this to show 

that rank of A is 4. Also find 4A . 3 + 2 + 1 

8. Define Euclidean space with an example.               
Inner product of two vectors               

),,( 321 aaaa =
→

; ),,( 321 bbbb =
→

 in IR 3 is defined 

by ||)( 332211 babababa ++=
→→

. Check whether 

IR 3 will be Euclidean space or not. Give reason 
for your answer. 3 + 3 

9. 1T  :  IR 3 →  IR 2 and ),(),,( 2
1 zxyzyxT = ;           

2T  :  IR 3 →  IR 2; )3,(),,(2 zyxzyxT += .              

Are 1T  and 2T  linear transformations ?           

Answer with reason. T  :  IR 3 →  IR 3 and 
)1,1,2()0,1,0( =T , )2,2,2()0,1,1( =T , 

)4,6,4()2,1,1( =T . Find ),,( zyxT . 4 + 2 

10. nnijaA ×= )(  is a skew-symmetric matrix. Show 

that 0|| =A  if n is odd integer and ||A  is a 
perfect square if n is even integer, 40 ≤< n . 
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Group – C 

   Answer any four questions. 3 × 4 = 12 

11. For what real values of 'a' the vectors ( 1, 2, 1 ) 

and ( 2,,1 aa ) are orthogonal ? Form an 

orthogonal basis of IR 3 with these vectors. 

12. If a, b, c are three real numbers in Geometric 

progression then show that rank of 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

bac
acb
cba

 is 

three. 

13. Show that the eigenvalues of an orthogonal 
matrix are 1 or –1. 

14. If T  :  IR 3 →  IR 3 and ,2{),,( zyxzyxT +−=

}2,2 zyxzyx −+−− , then find )(TKer . 

15. If 
5000
0211
40cossin
30sincos

−
−= αα

αα
Δ , then find the value 

of Δadj . 

16. For what real values of 'a' the rank of the matrix 

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

aa
aa

aa

1
1

1
 will be (i) one (ii) two (iii) three ? 

17. For what values of 'a' the equations 
1=++ azayx , 42 =++ azyax , 42 =−− zayax

will have infinite number of solutions ? 

18. For any two vectors V∈βα, , in Euclidean space, 

show that βαβα +≤+ , symbols have 

their usual meaning. 

    
 


