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ÿoˆÁTˆEı YÁPˆy‘] ◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘Á 
 ( BDP Term End Examination ) 

 ◊Qˆ„a∂ëˆÃ[˝, 2017 C L«X, 2018 
( December-2017 & June-2018 ) 
B◊¨K˜Eı YÁPˆy‘] ( Elective Course ) 

G◊STˆ ( Mathematics ) 
Yá˚] Yy ( 5th Paper ) 

Linear Algebra & Transformation : EMT-5 
a]Ã^  f ªV«c˜O H∞RÙOÁ (Time : 2 Hours)  
Y…SÔ]ÁX  f 50 (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) ]„X EıÃ[˝”X nnijaA ×= )( ; n > 2 A[˝e .0|| ≠A ^◊V 

n
m IAAAadj ||=  c˜Ã^ Tˆ„[˝ m-AÃ[˝ ]ÁX  EıTˆ ? 

A◊ªRÙOÃ[˝ aÁc˜Á„^Ó [˝Á %XÓ =YÁ„Ã^ ÂVFÁX Â^            

(i) 1|||| −= nAadjA  A[˝e  

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

 (F) ÂVFÁX Â^  

 3

222

222

222

)(2
)(

)(
)(

abcabc
baab

aacc
bccb

++=

+

+
+

,  

   )0( ≠abc .  

   5 

2* (Eı) V Â\ˆkÙÃ[˝ ÂV„` Y“]ÁS EıÃ[˝”X Â^ Vn ∈ααα ..., 21

Â\ˆkÙÃ[˝m◊_ YÃ[˝&Ã[˝ ◊X\ˆ¤Ã[˝`›_ c˜„[˝ ^◊V A[˝e 

ÂEı[˝_]Áy ^◊V A„VÃ[˝ ÂEıÁ„XÁ AEı◊ªRÙO Â\ˆkÙÃ[˝ Y…[˝Ô[˝Tˆfi 

Â\ˆkÙÃ[˝m◊_Ã[˝ aÁ„U ÈÃ[˝◊FEı [˝μ˘„X %Á[˝à˘ UÁ„Eı* 3 + 2 

 (F) =VÁc˜Ã[˝Sac˜ AEı◊ªRÙO c˜O=◊zı◊QˆÃ^ ÂV„`Ã[˝ aep˚Á ◊VX* ]„X 

EıÃ[˝”X V AEı◊ªRÙO %‹ôˆÃ[˝ mSZı_ ÂV` A[˝e Vzy ∈, . 

^◊V aEı_ˆ Vx ∈ -AÃ[˝ LXÓ ),(),( zxyx =  c˜Ã^, Tˆ„[˝ 

ÂVFÁX Â^ y = z. 3 + 2 

3* (Eı) ÂVFÁX Â^ 

  
1
1
1

)(
1
1
1

2
2
2

23
23
23

cc
bb
aa

cabcab
cc
bb
aa

++==Δ . 

  AÃ[˝ ÂU„Eı ÂVFÁX Â^ 

))()()(( accbbacabcab −−−++=Δ . 2 + 3  
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 (F) 1W  A[˝e 2W  AEı◊ªRÙO Â\ˆkÙÃ[˝ ÂV` V-AÃ[˝ V«◊ªRÙO Â\ˆkÙÃ[˝ 

=Y„V`* ÂVFÁX Â^ 
},);({ 22112121 WWWW ∈∈+=+ αααα           

V-AÃ[˝ AEı◊ªRÙO =Y„V` c˜„[˝* =VÁc˜Ã[˝S ◊V„Ã^ ÂVFÁX, 

21 WW ∪ , V AÃ[˝ =Y„V` XÁ c˜„TˆC YÁ„Ã[˝* 3 + 2 

4* (Eı) A ]ÓÁ◊ÆœÙj◊ªRÙOÃ[˝ aÁ◊Ã[˝ ]ÁyÁ A[˝e ÿôˆ½ ]ÁyÁ ◊XSÔÃ^ EıÃ[˝”X 

A[˝e ]ÓÁ◊ÆœÙj◊ªRÙOÃ[˝ ]ÁyÁ ◊_F«X*  

  
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−
−
−−
−−−

=
7036
2313
1132
4211

A  2 + 2 + 1 

 (F) yzzxxyzyx 12641052 222 +++++  ◊•HÁTˆ 

Ã[˝÷Y◊ªRÙOÃ[˝ aÁ„U a+◊EÔıTˆ ]ÓÁ◊ÆœÙj◊ªRÙO ◊_F«X* A„Eı 

ÿëˆ\ˆÁ[˝› %ÁEıÁ„Ã[˝ Y◊Ã[˝STˆ Eı„Ã[˝ Âa◊ªRÙOÃ[˝˝ ]ÁyÁ ◊XSÔÃ^ 

EıÃ[˝”X A[˝e ◊•HÁTˆ◊ªRÙOÃ[˝ Y“E ı◊Tˆ ◊XSÔÃ^ EıÃ[˝”X*1 + 2 + 2 

◊[˝\ˆÁG — Fı 

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

5* ]ÓÁ◊ÆœÙj a+◊EÔıTˆ ÂEıc˜O◊_-c˜ÓÁ◊]_ªRÙOX (Cayley-Hamilton)   

-AÃ[˝ =YYÁVÓ◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X C Y“]ÁS EıÃ[˝”X* 1 + 5  

6* AEı◊ªRÙO Â\ˆkÙÃ[˝„V„`Ã[˝ ◊\ˆ◊w¯Ã[˝ aep˚Á ◊VX* V AEı◊ªRÙO aa›] 

Â\ˆkÙÃ[˝ ÂV`; Vr ∈ααα ..., 21  ÈÃ[˝◊FEı %◊X\ˆ¤Ã[˝ Â\ˆkÙÃ[˝a]…c˜* 

ÂVFÁX Â^ ÂaªRÙO }...,,{ 21 rααα  ◊X„Lc˜O V-AÃ[˝ AEı◊ªRÙO ◊\ˆ◊w¯ 

GPˆX EıÃ[˝„[˝ %U[˝Á A„VÃ[˝ [˝◊W˝ÔTˆ ÂaªRÙO AEı◊ªRÙO ◊\ˆ◊w¯ c˜„[˝*2 + 4 

7* _∂ëˆ ]ÓÁ◊ÆœÙ„jÃ[˝ aÁc˜Á„^Ó 6542 22 =+− yxyx -ÂEı ÿëˆ\ˆÁ[˝› 

%ÁEıÁ„Ã[˝ Y“EıÁ` EıÃ[˝”X A[˝e Eı◊SEı◊ªRÙO ◊Eı Y“EıÁ„Ã[˝Ã[˝ TˆÁ ◊XSÔÃ^ 

EıÃ[˝”X* 2 + 2 + 2 

8* λ  A[˝e μ -AÃ[˝ [˝Áÿôˆ[˝ ]ÁX ◊XSÔÃ^ EıÃ[˝”X, ^Á„Tˆ 

1=++ zyx , μ=−+ zyx 2 A[˝e 275 μλ =++ zyx

a]›EıÃ[˝STˆ„‹óˆÃ[˝ (i) AEı◊ªRÙO ]Áy a]ÁW˝ÁX, (ii) %aeFÓ a]ÁW˝ÁX, 

(iii) ÂEıÁ„XÁ a]ÁW˝ÁX UÁEı„[˝ XÁ* 2 + 2 + 2 

9* 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−−

−

020
212
022

 ]ÓÁ◊ÆœÙj◊ªRÙOÃ[˝ %Ác˜O„GX (eigen) ]ÁXm◊_ 

◊XSÔÃ^ EıÃ[˝”X A[˝e @SÁ±¡Eı %Ác˜O„GX (eigen) ]Á„XÃ[˝ %X«bÜ› 

%Ác˜O„GX (eigen)  Â\ˆkÙÃ[˝m◊_C ◊_F«X* 3 + 3 

10* :T  IR 2  → IR 2AEı◊ªRÙO ÈÃ[˝◊FEı Ã[˝÷YÁ‹ôˆÃ[˝ ^Á„Tˆ 

)3,2()1,1( −=T , )5,4()1,1( =−T * IR 2 -AÃ[˝ ◊\ˆ◊w¯            

{ (1,0), (0,1) }-AÃ[˝ aÁ„Y„l˘ T-AÃ[˝ ]ÓÁ◊ÆœÙj◊ªRÙO ◊_F«X* 6 

◊[˝\ˆÁG — Gı 

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

11* 'a'-AÃ[˝ ÂEıÁXÀ [˝Áÿôˆ[˝ ]Á„XÃ[˝ LXÓ IR 3 -ÂTˆ (1,–2,1) A[˝e    

( 2,,1 aa ) Â\ˆkÙÃ[˝•Ã^ YÃ[˝&Ã[˝ _∂ëˆ c˜„[˝ ? Ac˜O Â\ˆkÙÃ[˝•Ã^ ◊X„Ã^ 

IR 3 -AÃ[˝ AEı◊ªRÙO _∂ëˆ ◊\ˆ◊w¯ (orthogonal basis) GPˆX 

EıÃ[˝”X* 1 + 2 
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12* 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

321
321
321

ccc
bbb
aaa

A  AEı◊ªRÙO _∂ëˆ ]ÓÁ◊ÆœÙj c˜„_ ÂVFÁX Â^ 

 
0
1
0

332211
332211
332211

=++
=++
=++

xcxcxc
xbxbxb
xaxaxa

      a]›EıÃ[˝Sy„Ã^Ã[˝ AEı◊ªRÙO 

 a]ÁW˝ÁX UÁEı„[˝* 3 

13* ]„X EıÃ[˝”X T : IR 3 → IR 3 AEı◊ªRÙO ÈÃ[˝◊FEı Ã[˝÷YÁ‹ôˆÃ[˝,               

Â^FÁ„X   T (0,1,0) = (2,1,1), T (1,1,0) = (2,2,2)  A[˝e 

T (1,1,2) = (4,6,4) * ),,( zyxT  ◊XSÔÃ^ EıÃ[˝”X, Â^FÁ„X 

∈),,( zyx  IR 3.       3 

14* AEı◊ªRÙO [˝Áÿôˆ[˝ %‹ôˆÃ[˝ mSZı_ ÂV` V ÂTˆ, V∈βα, -AÃ[˝ LXÓ 

ÂVFÁX Â^ βαβα +≤+ , ◊ªJÙc˜‘m◊_ Y“ªJÙ◊_Tˆ 

%UÔ[˝c˜* 3 

15* ⎥⎦
⎤

⎢⎣
⎡ −= 10

12A  ]ÓÁ◊ÆœÙj◊ªRÙOÃ[˝ LXÓ ÂEıc˜O◊_-c˜ÓÁ◊]_ªRÙOX (Cayley 

Hamilton)-AÃ[˝ =YYÁ„VÓÃ[˝ aTˆÓTˆÁ ^ÁªJÙÁc˜O EıÃ[˝”X A[˝e  
1−A  ◊XSÔÃ^ EıÃ[˝”X*  2 + 1 

16* ◊[˝ÿôˆÁÃ[˝ XÁ Eı„Ã[˝ ÂVFÁX Â^ 0
22
22
22

=
+
+
+

baabba
accaac
cbbccb

. 3 

17* 62 21 =+ xx  
 121 =+ xx  

 8321 =−+ xxx  

 a]›EıÃ[˝Sm◊_Ã[˝ [˝◊W˝ÔTˆ ]ÓÁ◊ÆœÙj◊ªRÙO„Eı (augmented matrix) 

aÁ◊Ã[˝ a]T«ˆ_Ó c˜O◊`_X (echelon) %ÁEıÁ„Ã[˝ Y◊Ã[˝STˆ Eı„Ã[˝ 

ÂVFÁX Â^ a]›EıÃ[˝S ◊TˆX◊ªRÙO a]ÁW˝ÁX„^ÁGÓ XÃ^* 3 

18* ∈
⎩
⎨
⎧

⎟
⎠
⎞⎜

⎝
⎛= dcbadc

baM ,,,;2 IR 

 ∈
⎩
⎨
⎧

⎟
⎠
⎞⎜

⎝
⎛
−= cbacb

baV ,,;  IR 

 ÂVFÁX Â^ V, 2M  Â\ˆkÙÃ[˝ ÂV„`Ã[˝ AEı◊ªRÙO =Y„V` c˜„[˝*     

V-AÃ[˝ AEı◊ªRÙO ◊\ˆ◊w¯ ◊_F«X* 2 + 1  
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 ( English Version ) 
Group – A 

   Answer any two questions. 10 × 2 = 20 
1. a) Let nnijaA ×= )( ; n > 2 and 0|| ≠A . If 

n
m IAAAadj ||=  then what will be the 

value of 'm' ? With the help of this or 

otherwise, show that (i) 1|||| −= nAadjA  

and (ii) AAAadjadj n .||)( 2−= . 1 + 2 + 2 

 b) Show that  

 3

222

222

222

)(2
)(

)(
)(

abcabc
baab

aacc
bccb

++=
+

+
+

,  

   )0( ≠abc .  

   5 

2. a) In a vector space V, prove that vectors 

Vn ∈ααα ..., 21  will be linearly dependent if 

and only if one of the vectors is a linear 

combination of the preceding vectors.  

   3 + 2 
 b) Define Euclidean space and give an 

example of it. Let V be an inner product 

space and Vzy ∈, . If ),(),( zxyx =  for all 

Vx ∈ , then show that y = z. 3 + 2 

3. a) Show that 

1
1
1

)(
1
1
1

2
2
2

23
23
23

cc
bb
aa

cabcab
cc
bb
aa

++==Δ . 

Hence show that 
))()()(( accbbacabcab −−−++=Δ . 2 + 3 

 b) 1W  and 2W   are two subspaces of a vector 

space V, show that 
},);({ 22112121 WWWW ∈∈+=+ αααα  is a 

subspace of V. Show by an example that 

21 WW ∪   may not be a subspace of V. 3 + 2 

4. a) Find row rank and column rank of A and 
write the rank of the matrix A. 

  
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−
−
−−
−−−

=
7036
2313
1132
4211

A  2 + 2 + 1 

 b) Write down the matrix related to the 
quadratic form 

yzzxxyzyx 12641052 222 +++++ ; 
reduce it to canonical form and find rank 
and nature of the quadratic form. 1 + 2 + 2 

Group – B 
   Answer any three questions. 6 × 3 = 18 
5. State and prove Cayley-Hamilton theorem related 

to matrices. 1 + 5  
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6. Define a basis of vector space. In a finite 
dimensional vector space V, Vr ∈ααα ..., 21  are  

linearly independent vectors. Show that the set 
}...,,{ 21 rααα  will form a basis of V or can be 

extruded to a basis of V. 2 + 4 

7. With the help of orthogonal matrices reduce 

6542 22 =+− yxyx  to canonical form and find 
the nature of the conic. 2 + 2 + 2 

8. Find the real values of λ  & μ , such that the 
system of equations  

 1=++ zyx  

 μ=−+ zyx 2   

 275 μλ =++ zyx  

 have (i) unique solution (one only), (ii) infinite 

 number of solutions, (iii) no solution.      2 + 2 + 2 

9. Find the eigenvalues of the matrix 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

−
−−

−

020
212
022

. 

Find also the eigenvectors corresponding to 
negative eigenvalue. 3 + 3 

10. Let :T  IR 2  → IR 2  be a linear transformation, 
such that )3,2()1,1( −=T , )5,4()1,1( =−T . 

Relative to the ordered basis { (1,0), (0,1) } of IR 2  
find the matrix of the transformation T. 6 

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 ) of IR 3   are orthogonal ? Taking these 

two vectors form an orthogonal basis of IR 3 .  

  1 + 2 

12. If 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

321
321
321

ccc
bbb
aaa

A   is an orthogonal matrix 

then show that the equations 

0
1
0

332211
332211
332211

=++
=++
=++

xcxcxc
xbxbxb
xaxaxa

     have a solution. 3 

13. Let T : IR 3 → IR 3 be a linear transformation    
such that T (0,1,0) = (2,1,1), T (1,1,0) = (2,2,2),             

T (1,1,2) = (4,6,4). Find ),,( zyxT , for ∈),,( zyx  IR3.  

  3       

14. In a real inner product space V, for V∈βα,  show 

that βαβα +≤+ , symbols have usual 

meaning. 3 

15. Verify Cayley-Hamilton theorem for
 

the matrix 

⎥⎦
⎤

⎢⎣
⎡ −= 10

12A  and find 1−A . 2 + 1 
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16. Without expanding show that 

0
22
22
22

=
+
+
+

baabba
accaac
cbbccb

. 3 

17. Transform the augmented matrix of  

 62 21 =+ xx  

 121 =+ xx  

 8321 =−+ xxx  

 to row reduced echelon form and show that the 
system is inconsistent. 3 

18. ∈
⎩
⎨
⎧

⎟
⎠
⎞⎜

⎝
⎛= dcbadc

baM ,,,;2 IR 

 ∈
⎩
⎨
⎧

⎟
⎠
⎞⎜

⎝
⎛
−= cbacb

baV ,,;  IR 

 Show that V is a subspace of 2M . Find a basis   

of V. 2 + 1 

    
 


