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ÿoˆÁTˆEı YÁPˆy‘] ( B.D.P.) 
%X«`›_X Yy ( Assignment) : ◊Qˆ„a∂ëˆÃ[˝, 2014 C L«X, 2015 

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

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

Y…SÔ]ÁX  f 50  ]Á„XÃ[˝ mÃ[˝”±ºˆ  f 30%  
Full Marks : 50 Weightage of Marks : 30%  

 
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) 
0111
10
10
10

ba
ca
cb

=Δ  ◊XSÔÁÃ^Eı◊ªRÙOÃ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X 

A[˝e AÃ[˝ aÁc˜Á„^Ó %U[˝Á %XÓ =YÁ„Ã^ ÂVFÁX Â^ 

  

3
111

111
111

2222
2222
2222

baaccb
babaab
acaacc
cbbccb

+++
+++++
+++++
+++++

 

                              2)( abcabc ++= . 5 

(F) %Ã[˝„UÁ„GÁXÁ_ ]ÓÁ◊ÆœÙ„jÃ[˝ aep˚Á ◊VX* 33)( ×= ijaA  

AEı◊ªRÙO %Ã[˝„UÁ„GÁXÁ_ ]ÓÁ◊ÆœÙj c˜„_ ÂVFÁX Â^ 

21ax = , 22ay = , 23az =  ]ÁXm◊_ 

0131211 =++ zayaxa , 

1232221 =++ zayaxa ,

0333231 =++ zayaxa  

 a]›EıÃ[˝Sy„Ã^Ã[˝ a]ÁW˝ÁX c˜„[˝* 1 + 4 

2* (Eı) 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−
−
−−−
−−

=
7036
2313
4211
1132

A

 

]ÓÁ◊ÆœÙj◊ªRÙO„Eı AEı◊ªRÙO aÁ◊Ã[˝ 

a]T«ˆ_Ó c˜O◊`_X ]ÓÁ◊ÆœÙ„j Y◊Ã[˝STˆ EıÃ[˝”X A[˝e Âa◊ªRÙOÃ[˝ 

]ÁyÁ ◊XSÔÃ^ EıÃ[˝”X* 5 

 (F) AEı◊ªRÙO aa›] Â\ˆkÙÃ[ ÂV„`Ã[˝˝ [˝◊XÃ^Á„VÃ[˝ aep˚Á ◊VX* 

ÂVFÁX Â^ ÂEıÁX AEı◊ªRÙO aa›] Â\ˆkÙÃ[˝ ÂV„`Ã[˝ Â^ ÂEıÁX 

V«◊ªRÙO [˝◊XÃ^Á„VÃ[˝ Â\ˆkÙ„Ã[˝Ã[˝ aeFÓÁ a[˝ÔVÁ a]ÁX c˜„[˝* 

   1 + 4 
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3* (Eı) c˜O=◊zı◊QˆÃ^ Â\ˆkÙÃ[˝ ÂV„`Ã[˝ aep˚Á ◊VX* AEı◊ªRÙO 

c˜O=◊zı◊QˆÃ^ Â\ˆkÙÃ[˝ ÂV„` Â^ ÂEıÁX V«◊ªRÙO Â\ˆkÙÃ[˝ 
→→
βα, -

AÃ[˝ LXÓ ÂVFÁX Â^ 
→→→→
β+α≤β+α .2 + 3 

 (F) EıFX AEı◊ªRÙO ◊•HÁT ˆÃ[˝÷Y ◊X◊∏JÙTˆ W˝XÁ±¡Eı c˜„[˝ ? 
zxyzzyx 124186 222 −−++  ◊•HÁT ˆÃ[˝÷Y◊ªRÙOÃ[˝ 

Y“E ı◊Tˆ ◊XSÔÃ^ EıÃ[˝”X* AÃ[˝ ]ÁyÁ EıTˆ c˜„[˝ ◊_F«X*  

   1 + 3 + 1 

4* (Eı) a, b, c  %a]ÁX [˝Áÿôˆ[˝ aeFÓÁ* ÂVFÁX Â^ 

  ))()((4
2

2
2

baaccb
ccbca
cbbba
cabaa

+++=
−++
+−+
++−

. 

   5 

 (F) 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

0111
1011
1101
1110

A . ÂVFÁX Â^ 4
2 32 IAA −−

AEı◊ªRÙO `…XÓ ]ÓÁ◊ÆœÙj c˜„[˝* AÃ[˝ aÁc˜Á„^Ó ÂVFÁX Â^

0|| ≠A  A[˝e 1−A  ◊XSÔÃ^ EıÃ[˝”X* 3 + 1 + 1 

 ◊[˝\ˆÁG – Fı 

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

5* (Eı) AEı◊ªRÙO [˝GÔ ]ÓÁ◊ÆœÙ„jÃ[˝ %Ác˜O„GX ]Á„XÃ[˝ aep˚Á ◊_F«X* 

  A A[˝e B V«◊ªRÙO [˝GÔ ]ÓÁ◊ÆœÙj A[˝e 0|| ≠A  c˜„_ 

ÂVFÁX Â^ B A[˝e 1−ABA  ]ÓÁ◊ÆœÙj•„Ã^Ã[˝ %Ác˜O„GX 

]ÁXm◊_ AEıc˜O c˜„[˝* 

 (F) A AEı◊ªRÙO %Ã[˝„UÁ„GÁXÁ_ ]ÓÁ◊ÆœÙj A[˝e λ  A◊ªRÙOÃ[˝ AEı◊ªRÙO 

%Ác˜O„GX ]ÁX c˜„_ ÂVFÁX Â^ tA -AÃ[˝ AEı◊ªRÙO %Ác˜O„GX 

]ÁX 
λ
1  c˜„[˝* ( 1 + 3 ) + 2 

6* a A[˝e b-AÃ[˝ ÂEıÁXÀ ÂEıÁXÀ [˝Áÿôˆ[˝ ]Á„XÃ[˝ LXÓ 

 1=++ zyx  

 bzyx =−+ 2           a]›EıÃ[˝S y„Ã^Ã[˝ 

 275 bazyx =++  

 (i) ÂEı[˝_]Áy AEı◊ªRÙO a]ÁW˝ÁX %Á‰ªK˜, (ii) %aeFÓ a]ÁW˝ÁX 

%Á‰ªK˜, (iii) ÂEıÁX a]ÁW˝ÁX UÁEı„[˝ XÁ, ◊XSÔÃ^ EıÃ[˝”X A[˝e 

=w¯„Ã[˝Ã[˝ Y„l˘ ^«◊N˛ ◊VX* 2 + 2 + 2 

7* T : IR 3→ IR 3 AEı◊ªRÙO ÈÃ[˝◊FEı %„Yl˘Eı A[˝e T-AÃ[˝ •ÁÃ[˝Á     

{ ( 1, 2, 1 ), ( 2, 1, 0 ), ( 1, –1, –2 ) } [˝◊XÃ^ÁV◊ªRÙO           

{ ( 1, 0, 0 ), ( 0, 1, 0 ), ( 1, 1, 1 ) } [˝◊XÃ^Á„V Ã[˝÷YÁ‹ôˆ◊Ã[˝Tˆ 

c˜„_ ),,( zyxT  ◊XSÔÃ^ EıÃ[˝”X A[˝e )2,1,2(T  ◊XSÔÃ^ 

EıÃ[˝”X* 5 + 1 

8* ÂVFÁX Â^ 3E -AÃ[˝ ( 1, 2, –2 ) ,( 2, 0, 1 ), ( 1, 1, 0 ) 

Â\ˆkÙÃ[˝yÃ^ ÈÃ[˝◊FEı %◊X\ˆ¤Ã[˝`›_* Ac˜O ◊TˆX◊ªRÙO Â\ˆkÙÃ[˝ ÂU„Eı 

Gram-Schmidt Yà˘◊TˆÃ[˝ aÁc˜Á„^Ó 3E -AÃ[˝ AEı◊ªRÙO 

%Ã[˝„UÁXÃ[˝]ÓÁ_ [˝◊XÃ^ÁV ◊XSÔÃ^ EıÃ[˝”X* 2 + 4 



 EMT-V (UA-133) EMT-V (UA-133) 2  

B.Sc.-AU-7117   [ Y„Ã[˝Ã[˝ Y úˆÁÃ^ V–rÙ[˝Ó B.Sc.-AU-7117  

9* 012446 22 =+−−+− yxyxyx  ◊•HÁTˆ a]›EıÃ[˝S◊ªRÙO„Eı 

ÿëˆ\ˆÁ[˝› %ÁEıÁ„Ã[˝ Y◊Ã[˝[˝◊Tˆ¤Tˆ EıÃ[˝”X A[˝e Eı◊SEı◊ªRÙOÃ[˝ Y“E ı◊Tˆ 

◊XSÔÃ^ EıÃ[˝”X* 6 

10* ]ÓÁ◊ÆœÙj ◊[˝bÃ^Eı Cayley-Hamilton-AÃ[˝ =YYÁVÓ◊ªRÙO ◊[˝[˝ Tˆ 

EıÃ[˝”X A[˝e Y“]ÁS EıÃ[˝”X* 1 + 5 

◊[˝\ˆÁG – Gı 

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

11* 
⎭
⎬
⎫

⎩
⎨
⎧ ∈⎟

⎠
⎞⎜

⎝
⎛= IRbaab

baV ,; ;  ÂVFÁX Â^ V, aEı_ 2 × 2 

[˝Áÿôˆ[˝ ]ÓÁ◊ÆœÙj ÂV„`Ã[˝ =Y„\ˆkÙÃ[˝ ÂV` c˜„[˝* AÃ[˝ AEı◊ªRÙO 

[˝◊XÃ^ÁV ◊XSÔÃ^ EıÃ[˝”X* 2 + 1 

12* ÂVFÁX Â^ ( 1, 2, 1 ), ( 2, 2, 1 ) Â\ˆkÙÃ[˝•Ã^ IR 3 [˝◊XÃ^ÁV 

GPˆX Eı„Ã[˝ XÁ* A◊ªRÙO„Eı [˝◊W˝ÔTˆ Eı„Ã[˝ IR 3-AÃ[˝ [˝◊XÃ^ÁV GPˆX 

EıÃ[˝”X* 2 + 1 

13* 
⎭
⎬
⎫

⎩
⎨
⎧

≠
∈

⎟
⎠
⎞⎜

⎝
⎛= 0

,;22 ab
IRba

ab
baM . 2M -AÃ[˝ Â^ ÂEıÁX V«◊ªRÙO   

]ÓÁ◊ÆœÙj A, B-AÃ[˝ Âl˘‰y ÂVFÁX Â^,  
22))(( BABABA −=−+ . 3 

14* 
0)()(

)(0)(
)()(0

33

33

33

xzyz
zxxy
zyyx

−−
−−
−−

 ◊XSÔÁÃ^„EıÃ[˝ ]ÁX ◊XSÔÃ^ 

EıÃ[˝”X* 3 

15* ÂEıÁX c˜O=◊zı◊QˆÃ^ Â\ˆkÙÃ[ ÂV„` Â^ ÂEıÁX %`…XÓ %Ã[˝„UÁ„GÁXÁ_ 

Â\ˆkÙÃ[˝ ÂaªRÙO ÈÃ[˝◊FEı %◊X\ˆ¤Ã[˝ c˜„[˝, ÂVFÁX* 3 

16* nnijnnij bBaA ×× == )(,)(  ]ÓÁ◊ÆœÙj•Ã^ Y“◊Tˆa] %U[˝Á 

◊[˝Y“◊Tˆa] ^Ác˜O Âc˜ÁEı XÁ ÂEıX, ÂVFÁX Â^ )( BAAB +  a[˝ÔVÁ 

Y“◊Tˆa] c˜„[˝* =VÁc˜Ã[˝S ◊V„Ã̂  ÂVFÁX Â^ V«◊ªRÙO Y“◊Tˆa] 

]ÓÁ◊ÆœÙ„jÃ[˝ Â^ÁGZı_ AEı◊ªRÙO Y“◊Tˆa] ]ÓÁ◊ÆœÙj XÁC c˜„Tˆ YÁ„Ã[˝*  

  2 + 1 

17* T : IR 2 → IR 2 A[˝e ),(),( yxyxyxT −+=  c˜„_ T 

AEı◊ªRÙO ÈÃ[˝◊FEı %„Yl˘Eı c˜„[˝ ◊Eı‹ô«ˆ )1,1(),( ++= yxyxT

c˜„_ Ac˜O %„Yl˘Eı ÈÃ[˝◊FEı c˜„[˝ XÁ, ÂVFÁX* 3 

18* 
⎟
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜
⎜

⎝

⎛

=

4
3
2
1

a
a
a
a

A , )( 4321 bbbbB = ; ^◊V %‹ôˆTˆf 03 ≠a ,

02 ≠b  c˜Ã^ Tˆ„[˝ AB ]ÓÁ◊ÆœÙ„jÃ[˝ ]ÁyÁ ◊XSÔÃ^ EıÃ[˝”X* 3 
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English Version 

Group – A 
  Answer any two questions. 10 × 2 = 20 

1. (a) 
0111
10
10
10

ba
ca
cb

=Δ  .  Find the value of Δ  and 

use it or otherwise show that    

  

3
111

111
111

2222
2222
2222

baaccb
babaab
acaacc
cbbccb

+++
+++++
+++++
+++++

 

                              2)( abcabc ++= . 5 

(b) Define orthogonal matrix. If 33)( ×= ijaA  be 

an orthogonal matrix then show that 

21ax = , 22ay = , 23az =   is a solution of 

the equations 0131211 =++ zayaxa , 

1232221 =++ zayaxa , 0333231 =++ zayaxa .  

  1 + 4 

2. (a) 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−
−
−−−
−−

=
7036
2313
4211
1132

A . Reduce the matrix A 

to a row-reduced echelon form and find its 

rank. 5 

 (b) Define basis of a finite dimensional vector 

space. Show that in a finite dimensional 

vector space the number of vectors in any 

two bases is equal. 1 + 4 

3. (a) Definite Euclidean vector space. Show that 

in an Euclidean vector space for any two 

vectors 
→→
βα, ; 

→→→→
β+α≤β+α . 2 + 3 

 (b) When a quadratic form will be positive 

definite ? Find the nature of the quadratic 

form zxyzzyx 124186 222 −−++  and find 

its rank too. 1 + 3 + 1 

4. (a) a, b, c are unequal real numbers. Show that 

))()((4
2

2
2

baaccb
ccbca
cbbba
cabaa

+++=
−++
+−+
++−

. 

   5 

 (b) 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

0111
1011
1101
1110

A . Show that 4
2 32 IAA −−  

is a null matrix. Taking help of this show 

that 0|| ≠A  and find 1−A . 3 + 1 + 1 
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Group – B 
  Answer any three questions. 6 × 3 = 18 

5. (a) Define eigenvalue of a square matrix. 

  If A and B be two square matrices with 

0|| ≠A , show that B and 1−ABA  have 

same eigenvalues. 

 (b) A is orthogonal matrix and λ  is one 

eigenvalue of A. Show that tA  has 

eigenvalue 
λ
1 .  ( 1 + 3 ) + 2 

6. For what real values of a and b the equations  

 1=++ zyx  

 bzyx =−+ 2  

 275 bazyx =++  

 have (i) unique solution, (ii) infinite number of 

solutions, (iii) no solution ? Find and justify your 

answer. 2 + 2 + 2 

7. T : IR 3→ IR 3 is a linear transformation and by T 

the basis { ( 1, 2, 1 ), ( 2, 1, 0 ), ( 1, –1, –2 ) } is 

transferred to the basis  

 { ( 1, 0, 0 ), ( 0, 1, 0 ), ( 1, 1, 1 ) }. Find ),,( zyxT  

and write )2,1,2(T . 5 + 1 

8. Show that the vectors ( 1, 2, –2 ) ,( 2, 0, 1 ),          

( 1, 1, 0 ) are linearly independent. Apply Gram- 

Schmidt process to find an orthonormal basis of 

3E  from the above three vectors. 2 + 4 

9. Reduce the quadratic form 

012446 22 =+−−+− yxyxyx   

 to canonical form and find the nature of the 

conic. 6 

10. State Cayley-Hamilton theorem related to 

matrices and prove it. 1 + 5 

Group – C 

  Answer any four questions. 3 × 4 = 12 

11. 
⎭
⎬
⎫

⎩
⎨
⎧ ∈⎟

⎠
⎞⎜

⎝
⎛= IRbaab

baV ,; . Show that V is a 

subspace of the vector space of 2 × 2 real 

matrices. Find a basis of V. 2 + 1 

12. Show that the vectors ( 1, 2, 1 ), ( 2, 2, 1 ) can 

not form a basis of IR 3. Extend this to a basis     

of IR 3. 2 + 1 



 3 EMT-V (UA-133) EMT-V (UA-133) 4  

B.Sc.-AU-7117  [ Y„Ã[˝Ã[˝ Y úˆÁÃ^ V–rÙ[˝Ó B.Sc.-AU-7117  

13. 
⎭
⎬
⎫

⎩
⎨
⎧

≠
∈

⎟
⎠
⎞⎜

⎝
⎛= 0

,;22 ab
IRba

ab
baM .  

 For any two matrices  A, B of 2M  show that 

22))(( BABABA −=−+ . 3 

14. Find the value of the determinant  

 
0)()(

)(0)(
)()(0

33

33

33

xzyz
zxxy
zyyx

−−

−−
−−

. 3 

15. In an Euclidean vector space show that any set 

of non-null orthogonal vectors will be linearly 

independent. 3 

16. nnijnnij bBaA ×× == )()( . Show that the matrix 

)( BAAB +  is always symmetric in any case when 

the matrices A and B both symmetric or both 

skew-symmetric. Give an example to show that 

sum of two symmetric matrices may not be 

symmetric.  2 + 1 

17. T : IR 2 → IR 2 and if ),(),( yxyxyxT −+=  then T 

is a linear transformation and if 

)1,1(),( ++= yxyxT  then T is non-linear.    

Prove it. 3 

18. If 
⎟
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜
⎜

⎝

⎛

=

4
3
2
1

a
a
a
a

A , )( 4321 bbbbB = , where at least 

03 ≠a , 02 ≠b  then find the rank of the      

matrix AB. 3 
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