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RAN-2403000502043001 / 2411001002043001 
F.Y.B.Sc. (Sem. - II) Examination October - 2025

Matrices and Determinants (MH-MLD-201) (Mathematics-Multidisciplinary)

 [ Total Marks: 50

k|Q“p : / Instructions

(1) D‘fp¡¼s v$ip®h¡g rhNsp¡ DÑfhlu ‘f Ahíe gMhu.
 Fill up strictly the above details on your answer book

(2) All questions are compulsory.

(3) Figures to the right indicate marks of the corresponding question.

Seat No.:

Student’s Signature

â.1.  “uQ¡“p âñp¡“p S>hpb gMp¡. (L$p¡B ‘Z v$k) 10
  Answer the following (Any Ten)

 1. Å¡ î¡rZL$ A k„rds lp¡e sp¡ v$ip®hp¡ L¡$ AT = A

  If A is a Symmetric matrix then show that AT = A

 2. ârs î¡rZL$“u ìep¿ep Dv$plfZ krls Ap‘p¡.
  Define Transpose of a matrix with illustration.

 3. r“òpeL$ A = 

1

– 2

5

2

3

11

– 3

– 6

– 4

 dp„ 1 “p¡ klAheh ip¡^p¡.

  Find the minor of element 1 in the determinant A = 

1

– 2

5

2

3

11

– 3

– 6

– 4
 4. r“òpeL$ A = 

2 3

4 7

4 – 7

2 – 3

+

+
“y„ d|ëe ip¡^p¡.

  Obtain the value of the determinant A = 
2 3

4 7

4 – 7

2 – 3

+

+

 5. r“òpeL$ A = 

7

–2

–2

9

3

0

10

6

–1

‘f A“y¾$d¡ R (3, 2) A“¡ (– 3 ) R3 L$fsp„ dmsp¡ r“òpeL$ gMp¡.

  Find the Determinant by operating R (3, 2) and (– 3 ) R3 respectively on A = 

7

–2

–2

9

3

0

10

6

–1 6. A¡L$dgnu î¡rZL$“u ìep¿ep Dv$plfZ krls Ap‘p¡.
  Define Unitary matrix with illustration.

 7. Å¡ A ld£V$ue“ î¡rZL$ lp¡e sp¡ v$ip®hp¡ L¡$ L$p¡B‘Z î¡rZL$ B dpV¡$ Bθ AB ld£V$ue“ î¡rZL$ ’pe.
  If A is a Hermitian matrix then show that for any matrix B the matrix Bθ AB is a 

Hermitian matrix.

 8. î¡rZL$ A = 

1

0

0

1

2

0

3

6

–3

R

T

SSSSSSSS

V

X

WWWWWWWW

 dpV¡$ gpnrZL$ buÅ¡ d¡mhp¡.

  Obtain Eigen Values for the matrix A = 

1

0

0

1

2

0

3

6

–3

R

T

SSSSSSSS

V

X

WWWWWWWW 9. ìep¿ep Ap‘p¡: gpnrZL$ buÅ¡.
  Define Eigen values.

 10. AkpdpÞe î¡rZL$“u ìep¿ep Ap‘p¡.
  Define Singular matrix with illustration.
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 11. v$ip®hp¡ L¡$ rhk„rds î¡rZL$“p rhL$Z} OV$L$p¡ i|Þe ’pe.
  Show that the diagonal elements of a Skew-Symmetric matrix are zeros.

 12. ‘„[¼s î¡rZL$“u ìep¿ep Dv$plfZ krls Ap‘p¡.
  Define Row matrix with illustration.

â.2.  “uQ¡“p âñp¡“p S>hpb gMp¡. (L$p¡B ‘Z b¡) 10
  Answer the following (Any Two)

 1. Å¡ î¡rZL$ A = 

0

1

–1

–2

–2

4

3

–2

4

R

T

SSSSSSSS

V

X

WWWWWWWW

 lp¡e sp¡ A2 + 2A – 3I “u qL„$ds ip¡^p¡.

  If matrix A =

0

1

–1

–2

–2

4

3

–2

4

R

T

SSSSSSSS

V

X

WWWWWWWW

then find the value of A2 + 2A – 3I 

 2. Å¡ î¡rZL$ A = 

1

2

–3

–5

–1

5

3

0

–2

R

T

SSSSSSSS

V

X

WWWWWWWW

 A“¡ î¡rZL$ B = 

2

3

1

–2

–6

2

4

5

–3

R

T

SSSSSSSS

V

X

WWWWWWWW

lp¡e sp¡ î¡rZL$ AB A“¡ î¡rZL$ BA ip¡^p¡.

  If matrix A =

1

2

–3

–5

–1

5

3

0

–2

R

T

SSSSSSSS

V

X

WWWWWWWW

 and matrix B =

2

3

1

–2

–6

2

4

5

–3

R

T

SSSSSSSS

V

X

WWWWWWWW

 then find matrix AB and matrix BA.

 3. Å¡ î¡rZL$ A = 

2 6i

–8 i

11 10i

5 4i

2–3i

4–3i

3 2i

–i

12 2i

+

+

+

+ +

+

R

T

SSSSSSSS

V

X

WWWWWWWW

 A“¡ î¡rZL$ B = 

4 – 6i

1 3i

5 – 7i

6 3i

–13

8 8i

8 – 9i

4 – 2i

9i

+

+

+

R

T

SSSSSSSS

V

X

WWWWWWWW

 lp¡e sp¡ v$ip®hp¡ L¡$

  (i) (A + B)T = AT + BT (ii) (A + B)θ =Aθ + Bθ

  If matrix A =

2 6i

–8 i

11 10i

5 4i

2–3i

4–3i

3 2i

–i

12 2i

+

+

+

+ +

+

R

T

SSSSSSSS

V

X

WWWWWWWW

and matrix B =

4 – 6i

1 3i

5 – 7i

6 3i

–13

8 8i

8 – 9i

4 – 2i

9i

+

+

+

R

T

SSSSSSSS

V

X

WWWWWWWW

then show that

  (i) (A + B)T = AT + BT (ii) (A + B)θ =Aθ + Bθ

â.3.  “uQ¡“p âñp¡“p S>hpb gMp¡. (L$p¡B ‘Z b¡) 10
  Answer the following (Any Two)

 1. 
x

16

3

5

3x 8

1

9

36

7

+  = 0 “p¡ DL¡$gNZ ip¡^p¡.

  Obtain the solution of 

x

16

3

5

3x 8

1

9

36

7

+ = 0

 2. kprbs L$fp¡ L¡$ 
x

x

1

y

y

1

z

z

1

2 2 2

 = – (x – y)(y – z)(z – x)

  Prove that 
x

x

1

y

y

1

z

z

1

2 2 2

 = – (x – y)(y – z)(z – x)

 3. 
1

1

0

2

3

2

2

0

1

–

–

–
R

T

SSSSSSSS

V

X

WWWWWWWW

 “p¡ ìeõs î¡rZL$ klAhehS> î¡rZL$“u dv$v$’u d¡mhp¡.
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  Find the inverse of given matrix using adjoint of the matrix 

1

1

0

2

3

2

2

0

1

–

–

–
R

T

SSSSSSSS

V

X

WWWWWWWW

â.4.  “uQ¡“p âñp¡“p S>hpb gMp¡. (L$p¡B ‘Z b¡) 10
  Answer the following (Any Two)

 1. “uQ¡ Ap‘¡g kduL$fZ k„lrs“p¡ DL¡$g ¾¡$df“p r“ed’u d¡mhp¡.
  x + y + z = 3

  x + 2y + 3z = 4

  x + 4y + 9z = 6

  Solve the following system of equations using Cramer’s Rule:

  x + y + z = 3

  x + 2y + 3z = 4

  x + 4y + 9z = 6

 2. v$ip®hp¡ L¡$ L$p¡B‘Z Qp¡fk î¡rZL$“¡ A“Þe fus¡ A¡L$ k„rds A“¡ A¡L$ rhk„rds î¡rZL$“p kfhpmp õhê$‘¡ 
  v$ip®hu iL$pe R>¡.
  Show that any square matrix can be represented uniquely as a sum of a symmetric 

  matrix and skew symmetric matrix.

 3. “uQ¡ Ap‘¡g kduL$fZ k„lrs“p¡ DL¡$g dpqV®$““p r“ed’u d¡mhp¡.
  x + y + z = 6

  x – y + z = 2

  2x + y – z = l

  Solve the following system of equations using Martin’s Rule:

  x + y + z = 6

  x – y + z = 2

  2x + y – z = l

â.5.  “uQ¡“p âñp¡“p S>hpb gMp¡. (L$p¡B ‘Z b¡) 10
  Answer the following (Any Two)

 1. î¡rZL$ A =

2

1

1

2

3

2

1

1

2

R

T

SSSSSSSS

V

X

WWWWWWWW

“pApÐdd|ëep¡ ip¡^p¡ A“¡ kp¥’u “p“p ApÐdd|ëe“¡ k„Ns ApÐdkqv$i d¡mhp¡.

  Find eigen values of the matrix A = 

2

1

1

2

3

2

1

1

2

R

T

SSSSSSSS

V

X

WWWWWWWW

and also find eigen vector corresponding to 

  smallest eigen value.

 2. î¡rZL$ A =

1

0

0

2

2

0

3

3

2

R

T

SSSSSSSS

V

X

WWWWWWWW

 “pApÐdd|ëep¡ A“¡ s¡“¡ k„Ns ApÐdkqv$i ip¡^p¡.

  Find eigen values and corresponding eigen vectors of the matrix A =

1

0

0

2

2

0

3

3

2

R

T

SSSSSSSS

V

X

WWWWWWWW

 3. î¡rZL$ A =

1

5

–2

1

2

–1

3

6

–3

R

T

SSSSSSSS

V

X

WWWWWWWW

 dpV¡$ L¡$gu l¡rdëV$“ âd¡e“y„ kdp^p“ L$fp¡.

  Verify Cayley-Hamilton theorem for the matrix A =

1

5

–2

1

2

–1

3

6

–3

R

T

SSSSSSSS

V

X

WWWWWWWW


