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LÃ[˝”Ã[˝› ◊X„V¤` / Important Instruction 

%ÁGÁ]› ◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘ÁÃ^ (T.E. Exam.) XT«ˆX [˝Ó[˝ÿöˆÁ %UÔÁd Y“`¬ac˜ =w¯Ã[˝ Y«◊ÿôˆEıÁ (QPAB) Y“[˝Tˆ¤X EıÃ[˝Á c˜„[˝* 
Ac˜O XT«ˆX [˝Ó[˝ÿöˆÁÃ[˝ aÁ„U YÃ[˝›l˘ÁUfi„VÃ[˝ %\ˆÓÿöˆ EıÃ[˝ÁÃ[˝ LXÓ [˝Tˆ¤]ÁX %X«`›_X Y‰y Y“◊Tˆ◊ªRÙO Y“‰`¬Ã[˝ ◊X„V¤` %X«^ÁÃ^› 
◊X◊V¤rÙ ÿöˆÁ„Xc˜O =w¯Ã[˝ ◊V„Tˆ c˜„[˝* 
New system i.e. Question Paper Cum Answer Booklet (QPAB) will be introduced in the 
coming Term End Examination. To get the candidates acquainted with the new system, 
now assignment answer is to be given in the specific space according to the instructions. 

Detail schedule for submission of assignment for the 
BDP Term End Examination December-2019 & June-2020 

1. Date of Publication : 14/02/2020 
2. Last date of Submission of answer script  by the student to the study 

centre 
: 07/03/2020 

3. Last date of Submission of marks by the examiner to the study centre : 08/04/2020 
4. Date of evaluated answer scripts distribution by the study centre to 

the students (Students are advised to check their assignment marks 
on  the evaluated answer scripts and marks lists in the study centre 
notice board. If there is any mismatch / any other problems of marks 
obtained and marks in the list, the students should report to their 
study centre Co-ordinator on spot for correction. The study centre is 
advised to send the corrected marks, if any, to the COE office within 
five days. No change / correction of assignment marks will be 
accepted after the said five days. 

 
 
 
 
 
 
 
 
: 18/04/2020 

5. Last date of submission of marks by the study centre to the 
Department of C.O.E. on or before 

 
: 20/04/2020 

 

 

 

 

 

 

AFÁ„X ◊EıªK«˜ ◊_F„[˝X XÁ 
Do Not Write Anything Here   
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◊[˝\ˆÁG — Eı 

Group – A 

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

Answer any two questions :  

1. a) T ˆTˆ›Ã^ y‘„]Ã[˝ AEı◊ªRÙO %`…XÓ ◊[˝Y“◊Tˆa] ]ÓÁ◊ÆœÙ„jÃ[˝ =VÁc˜Ã[˝S ◊VX* Ac˜O ]ÓÁ◊ÆœÙj◊ªRÙOÃ[˝ ◊XSÔÁÃ^„EıÃ[˝ ]ÁX EıTˆ ? 

^◊V A AEı◊ªRÙO Y“◊Tˆa] ]ÓÁ◊ÆœÙj A[˝e B AEı◊ªRÙO ◊[˝Y“◊Tˆa] ]ÓÁ◊ÆœÙj c˜Ã^, ÂVFÁX Â^ BAAB +  AEı◊ªRÙO 

◊[˝Y“◊Tˆa] ]ÓÁ◊ÆœÙj* 1 + 1 + 2 

  Give example of a non-null skew-symmetric matrix of third order. What is the value 
of the determinant of this matrix ? If A is a symmetric matrix and B is a skew-
symmetric matrix of same order, then show that BAAB +  is a skew-symmetric 
matrix.  

 b) ^◊V A A[˝e B V«◊ªRÙO A]X ]ÓÁ◊ÆœÙj Â^ AAB =  A[˝e  BBA =  c˜Ã^, Tˆ„[˝ ÂVFÁX Â^ 2)( TT AA = .  

   2 
  If A and B are two matrices such that AAB =  and BBA = , then show that 

2)( TT AA = .  

 c) ÂVFÁX Â^ A ]ÓÁ◊ÆœÙj◊ªRÙO AEı◊ªRÙO _∂ëˆ ]ÓÁ◊ÆœÙj, Â^FÁ„X 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−−

−
=

122
212
221

3
1A . 

  A-AÃ[˝ ◊[˝YÃ[˝›Tˆ ]ÓÁ◊ÆœÙj◊ªRÙO ◊_F«X* A-AÃ[˝ Ã[˝ÓÁ·¯ EıTˆ ? 2 + 1 + 1 

  Show that the matrix A is an orthogonal matrix, where 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−−

−
=

122
212
221

3
1A . 

  Write down the inverse of A. What is the rank of A ?  

2. a) ÂEıÁ„XÁ Â\ˆkÙÃ[˝ ÂV„`Ã[˝ AEı◊ªRÙO =Y„V„`Ã[˝ aep˚Á ◊VX* ^◊V F Âl˘‰yÃ[˝ =YÃ[˝ V AEı◊ªRÙO Â\ˆkÙÃ[˝ ÂV` c˜Ã^, 

Y“]ÁS EıÃ[˝”X Â^ V-AÃ[˝ V«◊ªRÙO =Y„V„`Ã[˝ ÊªK˜V (intersection)   V-AÃ[˝ AEı◊ªRÙO =Y„V` c˜„[˝* AEı◊ªRÙO 

=VÁc˜Ã[˝S ◊V„Ã^ ÂVFÁX Â^, ÂEıÁ„XÁ Â\ˆkÙÃ[˝ ÂV„`Ã[˝ V«◊ªRÙO =Y„V„`Ã[˝ ae„^ÁG (union) AEı◊ªRÙO =Y„V` XÁC 

c˜„Tˆ YÁ„Ã[˝* 1 + 2 + 2 

  Define a subspace of a vector space. If V is a vector space over a field F, prove that 
the intersection of any two subspaces of V is a subspace of V. Give an example to 
show that the union of two subspaces of a vector space may not be a subspace.  

 b) 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

10042
5021
2130

 ]ÓÁ◊ÆœÙj◊ªRÙO„Eı aÁ◊Ã[˝-a]T«ˆ_Ó c˜O◊`_X %ÁE ı◊Tˆ„Tˆ Y◊Ã[˝STˆ EıÃ[˝”X* TˆÁÃ[˝YÃ[˝ ]ÓÁ◊ÆœÙj◊ªRÙOÃ[˝ 

ÿëˆ\ˆÁ[˝›-%ÁE ı◊Tˆ Â[˝Ã[˝ EıÃ[˝”X* TˆÁ ÂU„Eı ]ÓÁ◊ÆœÙj◊ªRÙOÃ[˝ Ã[˝ÓÁ·¯ ◊XSÔÃ^ EıÃ[˝”X* 2 + 2 + 1 

  Reduce the matrix 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

10042
5021
2130

 to row-equivalent echelon form. Then find the 

normal form of the matrix. Hence determine the rank of the matrix.  
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3. a) Y“]ÁS EıÃ[˝”X Â^, F Âl˘‰yÃ[˝ =YÃ[˝ ÂEıÁ„XÁ aa›] ]ÁyÁ^«N˛ Â\ˆkÙÃ[˝ ÂV` V -AÃ[˝ AEı◊ªRÙO ÈÃ[˝◊FEı\ˆÁ„[˝ ÿëˆÁW˝›X 

Â\ˆkÙ„Ã[˝Ã[˝ ÂaªRÙO V-AÃ[˝ AEı◊ªRÙO ◊\ˆ◊w¯ c˜„[˝ %U[˝Á TˆÁ„Eı a+“aÁ◊Ã[˝Tˆ Eı„Ã[˝ V-AÃ[˝ AEı◊ªRÙO ◊\ˆ◊w¯ GPˆX EıÃ[˝Á 

^Á„[˝* 5 
  Prove that a linearly independent set of vectors in a finite dimensional vector space 

V over a field F is either a basis or can be extended to a basis of V.   
 b) 07684 =+−+ wzyx , 0121082 =+−+ wzyx , 08910 =−+− wzyx   

  ÈÃ[˝◊FEı a]›EıÃ[˝STˆ‹óˆ◊ªRÙOÃ[˝ G–c˜S„^ÁGÓ (non-trivial) a]ÁW˝ÁXa]…c˜ ◊XSÔÃ^ EıÃ[˝”X* 5 
  Find the non-trivial solutions of the system of linear equations 

07684 =+−+ wzyx , 0121082 =+−+ wzyx , 08910 =−+− wzyx .  

4. a) AEı◊ªRÙO %‹ôˆÃ[˝ mSZı_ ÂV„`Ã[˝ aep˚Á ◊VX* ^◊V W AEı◊ªRÙO %‹ôˆÃ[˝ mSZı_ ÂV` c˜Ã^, Y“]ÁS EıÃ[˝”X Â^ 

  )(2 2222 vuvuvu +=−++   Wvu ∈∀ , . 2 + 3 
  Define an inner product space. If W is an inner product space, then prove that 

)(2 2222 vuvuvu +=−++  Wvu ∈∀ , .  

 b) AEı◊ªRÙO ]ÓÁ◊ÆœÙ„jÃ[˝ %Ác˜O„GX ]ÁX A[˝e %Ác˜O„GX Â\ˆkÙ„Ã[˝Ã[˝ aep˚Á ◊VX* ⎥⎦
⎤

⎢⎣
⎡

54
31  ]ÓÁ◊ÆœÙj◊ªRÙOÃ[˝ %Ác˜O„GX 

]ÁXm◊_ C %X«bÜ› %Ác˜O„GX Â\ˆkÙÃ[˝m◊_ ◊XSÔÃ^ EıÃ[˝”X* 2 + 3 
  Define eigen value and eigen vector of a matrix. Find the eigen values and 

corresponding eigen vectors of the matrix ⎥⎦
⎤

⎢⎣
⎡

54
31 .  

  

Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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◊[˝\ˆÁG — Fı 
Group – B 

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

5. Y“ÁU◊]Eı aÁ◊Ã[˝ %YÁ„Ã[˝`„XÃ[˝ ]ÁW˝Ó„] 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

310
032
021

 ]ÓÁ◊ÆœÙj◊ªRÙOÃ[˝ ◊[˝YÃ[˝›Tˆ ]ÓÁ◊ÆœÙj◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X* 6 

 Find the inverse of the matrix 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

310
032
021

 by elementary row operations.  

6. A A[˝e B AEıc˜O Âl˘‰yÃ[˝ =YÃ[˝ V«◊ªRÙO A]X ]ÓÁ◊ÆœÙj ^Á„Tˆ AB aep˚ÁTˆ c˜Ã^* Y“]ÁS EıÃ[˝”X Â^,  

 Ã[˝ÓÁ·¯ AB ≤ l«˘V–Tˆ] {  Ã[˝ÓÁ·¯ A, Ã[˝ÓÁ·¯ B }. 6 
 Let A and B be two matrices over the same field such that AB is defined. Prove that  
 rank AB ≤ min { rank A, rank B }.  

7. _∂ëˆ ]ÓÁ◊ÆœÙ„jÃ[˝ aÁc˜Á„^Ó 6542 22 =+− yxyx a]›EıÃ[˝S◊ªRÙO„Eı ÿëˆ\ˆÁ[˝› %ÁEıÁ„Ã[˝ Y◊Ã[˝STˆ EıÃ[˝”X A[˝e Eı◊XEı◊ªRÙOÃ[˝ 

Y“E ı◊Tˆ ◊XSÔÃ^ EıÃ[˝”X* 6 

 Using orthogonal matrix, reduce the equation 6542 22 =+− yxyx  to canonical form and 
determine the nature of the conic.  

8. W˝Ã[˝Á ^ÁEı, AEı◊ªRÙO Âl˘y F-AÃ[˝ =YÃ[˝ V A[˝e U V«◊ªRÙO Â\ˆkÙÃ[˝ ÂV`, Â^FÁ„X V aa›] ]ÁyÁ◊[˝◊`rÙ* ^◊V T : V → U 

AEı◊ªRÙO ÈÃ[˝◊FEı ]ÓÁ◊Ye c˜Ã^, Y“]ÁS EıÃ[˝”X Â^, V-AÃ[˝ ]ÁyÁ = aÁÃ[˝ T-AÃ[˝ ]ÁyÁ + Y“◊Tˆ◊[˝∂ëˆ T-AÃ[˝ ]ÁyÁ* 
   6 
 Let V and U be two vector spaces over a field F, where V is finite dimensional.                     

If T : V → U is a linear mapping, prove that   
 dimension of V = dimension of kernel T + dimension of image T.  

9. ÂEıÁ„XÁ %‹ôˆÃ[˝ mSZı_ ÂV„` AEı◊ªRÙO AEıEı _∂ëˆ Âa‰ªRÙOÃ[˝ aep˚Á ◊VX* G–Á]-◊ÿˆÇQˆªRÀÙO Yà˘◊Tˆ %[˝_∂ëˆX Eı„Ã[˝                

{ (1,–1,1), (2,0,1), (0,1,1) } ÂaªRÙO◊ªRÙO ÂU„Eı IR 3-AÃ[˝ AEı◊ªRÙO AEıEı _∂ëˆ ◊\ˆ◊w¯ GPˆX EıÃ[˝”X* 1 + 5 
 Define an unit orthonormal set of vectors in an inner product space. Apply Gram-Schmidt 

process to obtain an orthonormal basis of IR 3 from the set    { (1,–1,1), (2,0,1), (0,1,1) }.  
10. ÂEıc˜O„_-c˜ÓÁ◊]_ªRÙOX =YYÁVÓ◊ªRÙO ◊[˝[˝ Tˆ EıÃ[˝”X A[˝e Y“]ÁS EıÃ[˝”X* 1 + 5 
 State and prove Cayley-Hamilton theorem.  

  

Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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T ˆTˆ›Ã^ =w¯Ã[˝ / Third Answer : 
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◊[˝\ˆÁG — Gı 
Group – C 

Â^-ÂEıÁ„XÁ ªJÙÁÃ[˝◊ªªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 3 × 4 = 12 
Answer any four questions :  
11. y‘ÓÁ]Á„Ã[˝Ã[˝ ◊XÃ^„]Ã[˝ aÁc˜Á„^Ó a]ÁW˝ÁX EıÃ[˝”X : 3=++ zyx , 432 =++ zyx , 694 =++ zyx . 3 
 Solve by Cramer's rule : 3=++ zyx , 432 =++ zyx , 694 =++ zyx . 

12. ^◊V a, b, c, d  %`…XÓ [˝Áÿôˆ[˝ aeFÓÁ c˜Ã^, Y“]ÁS EıÃ[˝”X Â^   0

1
1
1
1

32
32
32
32

=

+
+
+
+

abcddd
dabccc
cdabbb
bcdaaa

. 3 

 If a, b, c, d are non-zero real numbers, prove that  0

1
1
1
1

32
32
32
32

=

+
+
+
+

abcddd
dabccc
cdabbb
bcdaaa

. 

13. Y“]ÁS EıÃ[˝”X Â^, AEı◊ªRÙO Â\ˆkÙÃ[˝ ÂV„` ÂEıÁ„XÁ ÈÃ[˝◊FEı\ˆÁ„[˝ ÿëˆÁW˝›X Â\ˆkÙ„Ã[˝Ã[˝ Âa‰ªRÙOÃ[˝ AEı◊ªRÙO %`…XÓ =Y„aªRÙO 

ÈÃ[˝◊FEı\ˆÁ„[˝ ÿëˆÁW˝›X* 3 
 Prove that a non-empty subset of a linearly independent set of vectors in a vector space is 

linearly independent. 

14. T ˆTˆ›Ã^ y‘„]Ã[˝ 23E , )3(2E , )3(13E  Y“ÁU◊]Eı ]ÓÁ◊ÆœÙjm◊_ ◊_F«X A[˝e ÂVFÁX Â^ 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−

=−−−

00
100
301

)]3([)]3([][

3
1

1
13

1
2

1
23 EEE . 1 + 2 

 Write down the elementary matrices 23E , )3(2E , )3(13E  of third order and show that 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−

=−−−

00
100
301

)]3([)]3([][

3
1

1
13

1
2

1
23 EEE . 

15. IR 3-AÃ[˝ A]X AEı◊ªRÙO ◊\ˆ◊w¯ ◊XSÔÃ^ EıÃ[˝”X, Â^FÁ„X (1,2,0) A[˝e(1,3,1) Â\ˆkÙÃ[˝ V«◊ªRÙO UÁEı„[˝* 3 

 Find a basis of IR 3 which contains the vectors (1,2,0) and (1,3,1). 

16. 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

211
623
412

 ]ÓÁ◊ÆœÙj◊ªRÙOÃ[˝ ÿôˆïˆ-ÂV`◊ªRÙO ◊_F«X* Ac˜O ÿôˆïˆ-ÂV„`Ã[˝ AEı◊ªRÙO ◊\ˆ◊w¯ ◊XSÔÃ^ EıÃ[˝”X* 1 + 2 

 Write down the column space of the matrix 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

211
623
412

. Find a basis for this column space.  

17. W˝Ã[˝Á ^ÁEı, T : IR 3 → IR 3 ÈÃ[˝◊FEı ]ÓÁ◊Ye◊ªRÙO )3,4,2(),,( xyxzyzyxT −+=  Ã[˝÷„Y aep˚ÁTˆ*              

{ (1,1,1), (1,0,1), (0,1,1) } ◊\ˆ◊w¯Ã[˝ LXÓ T-AÃ[˝ ]ÓÁ◊ÆœÙj Y“EıÁ` ◊XSÔÃ^ EıÃ[˝”X* 3 

 Let the linear mapping T : IR 3 → IR 3 be defined by )3,4,2(),,( xyxzyzyxT −+= . Find 
the matrix representation of T for the basis { (1,1,1), (1,0,1), (0,1,1) }. 
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18. AEı◊ªRÙO ]ÓÁ◊ÆœÙj„Eı EıFX @SÁ±¡Eı %W˝Ô-◊X◊V¤rÙ %ÁEıÁ„Ã[˝Ã[˝ [˝_Á c˜Ã^ ? ÂVFÁX Â^, 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−

−

300
012
024

 ]ÓÁ◊ÆœÙj◊ªRÙO 

@SÁ±¡Eı %W˝Ô-◊X◊V¤rÙ %ÁEıÁ„Ã[˝Ã[˝* 1 + 2 

 When is a matrix said to be negative semi-definite ? Show that the matrix 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
−

−

300
012
024

 is 

negative semi-definite. 

  

Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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T ˆTˆ›Ã^ =w¯Ã[˝ / Third Answer : 
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ªJÙT«ˆUÔ =w¯Ã[˝ / Fourth Answer : 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 


