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RAN-24030005020130001

F.Y.B.Sc. (Sem. - II) Examination April - 2025

Mathematics : MH - MJ - 201 (Matrix Algebra)

 [ Total Marks: 38

k|Q“p : / Instructions

(1)

 

“uQ¡ v$ip®h¡g  r“ip“uhpmu rhNsp¡ DÑfhlu ‘f Ahíe gMhu.
Fill up strictly the details of  signs on your answer book

Name of the Examination:

 F.Y.B.Sc. (Sem. - II)

Name of the Subject :

 Mathematics : MH - MJ - 201 (Matrix Algebra)

Subject Code No.: 24030005020130001

Seat No.:

Student’s Signature
 

(2) Attempt all questions.

(3) Figures to the right indicate full marks.

(4)  Follow usual notations and conventions.

Q.1  Answer any Four from the following.   8

 1. kprbs L$fp¡ L¡$ î¡rZL$ A = 
0

1

1

0
= G A¡ k„rds î¡rZL$ R>¡.

  Prove that the matrix A = 
0

1

1

0
= Gis a Symmetric Matrix.

 2. î¡rZL$ A = 
2

4

3

10

4

18
= G “p¡ lpf L$p¡V$ep„L$ ip¡^p¡.

  Find row rank of the matrix A = 
2

4

3

10

4

18
= G.

 3. rhL$Z} î¡rZL$ Dv$plfZ kp’¡ ìep¿epres L$fp¡.

	 	 Define	diagonal	matrix	with	illustration.	

 4. î¡ZuL$ A = 
1

1

1

1-

-> H “y„ gpnrZL$ kduL$fZ ip¡^p¡.

  Find characteristic equation of the matrix A = 
1

1

1

1-

-> H. 
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 5. î¡rZL$“p ApÐdkv$ui“u ìep¿ep Ap‘p¡.

	 	 Define	eigen	vector	of the matrix.

 6. A“yê$‘ î¡ZuL$p¡“u ìep¿ep Ap‘p¡. 

  Define	equivalent	matrices

 7. kprbs L$fp¡ L¡$ Qp¡fk î¡rZL$ A dpV¡$ A – Aθ  A¡ ârs lfd¡qV$e“ î¡rZL$ R>¡.

  Prove that for a square matrix A, A – Aθ a skew – Hermitian matrix. 

 8. lpf î¡rZL$ A“¡ õs„c î¡rZL$“u ìep¿ep Dv$plfZ kp’¡ Ap‘p¡.

	 	 Define	raw	matrix	and	column	matix	with	examples.

 
Q.2  Answer Any Two from the following.  10 

 1. î¡rZL$p¡ A =
i

i

0

0 -

> H, B = 
0

1

1

0

-= GdpV¡$ kprbs L$fp¡ L¡$ 

  (A +B)T =AT + BT A“¡ (A · B)T =BT · AT.

  For A =
i

i

0

0 -

> H, B = 
0

1

1

0

-= Gthen prove that 

  (A +B)T =AT + BT and (A · B)T =BT · AT.

 2. Ap‘¡g î¡rZL$ A “¡ b¡ ld£qV$e“ î¡rZL$p¡“p kfhpmp sfuL¡$ v$ip®hp¡.

         A = 
i

i

i

i

i

i

i

2 3

2

3 2

5

1

4 3

7

0

1

–

–

–+

+

+

+

R

T

SSSSSSSS

V

X

WWWWWWWW

  Express the following matrix A as sum of two Hermitian matrices.

        A = 
i

i

i

i

i

i

i

2 3

2

3 2

5

1

4 3

7

0

1

–

–

–+

+

+

+

R

T

SSSSSSSS

V

X

WWWWWWWW

 3. Ap‘¡g î¡ZuL$“¡ s¡“p lpf-kp¡‘p“ õhê$‘dp„ a¡fhp¡ A“¡ s¡“p¡ lpf L$p¡V$ep„L$ ip¡^p¡.

         A =  

3

2

0

1

6

4

0

2

2

1

1

1

1

3

1

0

-

-

-

-
R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

  Convert the following matrix into it’s reduced row echelon form and

  find	it’s	row	rank.	

            A =   

3

2

0

1

6

4

0

2

2

1

1

1

1

3

1

0

-

-

-

-
R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW
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Q.3  Answer Any Two from the following.  10

 1. Ap‘¡g î¡ZuL$“p¡ ìeõs î¡rZL$ s¡“p lfkp¡‘p“ õhê$‘p¡“p¡ D‘ep¡N L$fu“¡ ip¡^p¡. 

           A = 

1

3

2

1

2

1

1

1

0

-

-

-

-

R

T

SSSSSSSS

V

X

WWWWWWWW

  Find inverse of the matrix using reduced row echelon form.

            A = 

1

3

2

1

2

1

1

1

0

-

-

-

-

R

T

SSSSSSSS

V

X

WWWWWWWW

 2. Ap‘¡g kyf¡M kduL$fZ k„lrs“p¡ DL¡$g âp’rdL$ lpf âq¾$epAp¡“p¡ D‘ep¡N L$fu“¡ ip¡^p¡.

         x + 3y + 2z = 0

         2x – y + 3z = 0

         3x – 5y + 4z = 0

         x + 17y + z = 0

  Solve the following system of linear equations by elementary row

  operations.

         x + 3y + 2z = 0

         2x – y + 3z = 0

         3x – 5y + 4z = 0

         x + 17y + z = 0

 3. Ap‘¡g kyf¡M kduL$fZ k„lrs“p¡ DL¡$g âp’rdL$ lpf âq¾$epAp¡“p¡ D‘ep¡N L$fu“¡ ip¡^p¡.

         2x – y + 3z = 8

         – x + 2y + z = 4

         3x + y – 4z = 0 

  Solve the system of linear equations by elementary row operations.

          2x – y + 3z = 8

         – x + 2y + z = 4

         3x + y – 4z = 0
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Q.4  Answer Any Two from the following.  10

 1. Ap‘¡g î¡ZuL$“p ApÐdd|ëep¡ ip¡^p¡ A“¡ kp¥’u “p“p ApÐdd|ëe“¡ k„Ns ApÐdkv$ui 

  ip¡^p¡.     A = 

2

1

1

2

3

2 2

1

1

R

T

SSSSSSSS

V

X

WWWWWWWW

  Find	eigen	values	for	the	following	matrix	and	find	correspoinding

  eigen vectors for the smallest eigen values. 

           A = 

2

1

1

2

3

2 2

1

1

R

T

SSSSSSSS

V

X

WWWWWWWW

 2. kprbs L$fp¡ L¡$ b¡ A“yê$‘ î¡ZuL$p¡ A A“¡ B “p ApÐdp d|ëep¡ kdp“ lp¡e R>¡.

  Prove that similar matrices A and B Have the same eigen values

 3. L¡$gu - l¡rdëV$“ âd¡e“p¡ D‘ep¡N L$fu Ap‘¡g î¡ZuL$“p¡ ìeõs î¡rZL$ ip¡^p¡.

          A = 

1

3

1

5

4

6

1

1

3

-

-

R

T

SSSSSSSS

V

X

WWWWWWWW

  Find inverse of the matrix using Cayley - Hamilton Theorem

         A = 

1

3

1

5

4

6

1

1

3

-

-

R

T

SSSSSSSS

V

X

WWWWWWWW

__________


