
MATHS

BOOKS - ARIHANT MATHS (ENGLISH)

MATRICES

Examples

1. IF a matrix has 12 elements, what are the possible orders it can have?

What, if it has 7 elements?

Watch Video Solution

2. Construct a  matrix  whose elements are given by 

Watch Video Solution

2 × 3 A = [aij],

aij =
(i + 2j)2

2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ixP4AxhZwmca
https://dl.doubtnut.com/l/_I6uwjj0Lu4Sf


3. Construct a matrix , whose elements are given by 

.

Watch Video Solution

2 × 3 A = [aij]

aij = |2i − 3j|
1

2

4. construct a , whose elements are give by 

Watch Video Solution

2 × 3matrixA = [aij]

aij = {
i − j, ≥ j

i + j, < j

5. Construct a , whose elements are give by 

, where [.] denotes the greatest integer function.

Watch Video Solution

2 × 3matrixA = [aij]

aij = [ ]
i

j

https://dl.doubtnut.com/l/_I6uwjj0Lu4Sf
https://dl.doubtnut.com/l/_g8jDYk0QfLrD
https://dl.doubtnut.com/l/_tWZM3fEy1TVc
https://dl.doubtnut.com/l/_yy6eQlCzWglS


6. Construct a   whose elements are given by

Watch Video Solution

2 × 3matrix A = [aij],

aij = { }
2i

3j

7. construct a , whose elements are give by 

  

where (.) denotes the least integer function.

Watch Video Solution

2 × 3matrixA = [aij]

aij = ( )
3i + 4j

2

8. construct a , whose elements are give by 

  

where (.) denotes the least integer function.

Watch Video Solution

2 × 3matrixA = [aij]

aij = ( )
3i + 4j

2

https://dl.doubtnut.com/l/_CTcmeT0Mh1qr
https://dl.doubtnut.com/l/_B7OGaF7fHK2O
https://dl.doubtnut.com/l/_E3J6EHPgv9RU


9. If  then �nd the value of 

Watch Video Solution

[
x + 3 2y + x

z − 1 4w − 8
] = [

−x − 1 0

 3 2w
],

|x + y| + |z + w|.

10. If   

�nd the equation whose roots are alpha and beta.

Watch Video Solution

[
2α + 1   3β

0 β2 − 5β
] = [

β + 3 β2 + 2

0 −6
]

11. Given,   

and  �nd (whichever de�ned)  

(i)A+B. (ii)A+C.

Watch Video Solution

A =
⎡
⎢
⎣

1 3 5

−2 0 2

0 0 −3

⎤
⎥
⎦

, B =
⎡
⎢
⎣

0 3

−2 0

0 −4

⎤
⎥
⎦

C =
⎡
⎢
⎣

4 1 −2

3 2 1

2 −1 7

⎤
⎥
⎦

,

https://dl.doubtnut.com/l/_otlhRDP3o9G9
https://dl.doubtnut.com/l/_sSJoTw9OJYSc
https://dl.doubtnut.com/l/_SfgfpRENpIhv


12. If a,b,c, and c, are the roots of 

and  

Watch Video Solution

x2 − 4x + 3 = 0, x2 − 8x + 15 = 0

x2 − 6x + 5 = 0,

[
a2 +c2 a2 + b2

b2 +c2 a2 + c2
] + [

2ac −2ab

−2bc −2ac
]

13. Determine the matrix A, when

A. 

B. 

C. 

D. 

Answer: C

A = 4
⎡
⎢
⎣

1 2 3

−1 −2 −3

4 2 6

⎤
⎥
⎦

+ 2
⎡
⎢
⎣

5 4 1

3 2 4

3 8 2

⎤
⎥
⎦

⎡
⎢
⎣

−14 16 14

−2 −4 −4

22 24 28

⎤
⎥
⎦

⎡
⎢
⎣

14 −16 14

2 −4 −4

22 24 28

⎤
⎥
⎦

⎡
⎢
⎣

14 16 14

2 −4 −4

22 24 28

⎤
⎥
⎦

⎡
⎢
⎣

−14 16 14

2 −4 −4

−22 24 −28

⎤
⎥
⎦

https://dl.doubtnut.com/l/_BdphxofUo8hx
https://dl.doubtnut.com/l/_cQGxXPAiHhn1


Watch Video Solution

14. If  then �nd the value of b-a-k.

A. 1

B. 0

C. 10

D. 5

Answer: A

Watch Video Solution

A = [
0 2

3 −4
] and kA = [

0 3a

2b 24
],

15. If  and  then �nd matrix C

such that 

Watch Video Solution

A =
⎡
⎢
⎣

1 2 −3

5 0 2

1 −1 1

⎤
⎥
⎦

B =
⎡
⎢
⎣

3 −1 2

4 2 5

2 0 3

⎤
⎥
⎦

A + 2C = B

https://dl.doubtnut.com/l/_cQGxXPAiHhn1
https://dl.doubtnut.com/l/_ryD9TCULKjw4
https://dl.doubtnut.com/l/_Uw78hOfg63rM
https://dl.doubtnut.com/l/_KPsikupuED7k


16. Solve the following equations for X and Y : 

Watch Video Solution

2X − Y = [
3 −3 0

3 3 2
], 2Y + X = [

4 1 5

−1 4 −4
]

17. If  obtain the product AB and

explain why BA is not de�ned?

Watch Video Solution

A =
⎡
⎢
⎣

0 1 2

1 2 3

2 3 4

⎤
⎥
⎦

and B =
⎡
⎢
⎣

1 −2

−1 0

2 −1

⎤
⎥
⎦

18. If  is  unit matrix, then 

 is

Watch Video Solution

A =
⎡
⎢
⎣

0 −tan( )

tan( ) 0

⎤
⎥
⎦

and I

α

2

α

2

2 × 2

(I − A)[
cosα −sinα

sinα cosα
]

https://dl.doubtnut.com/l/_KPsikupuED7k
https://dl.doubtnut.com/l/_lJ2aINZ0fp97
https://dl.doubtnut.com/l/_X7RPy56J3GSR


19. If ,verify that (AB)C

= A(BC) and A(B+C)=AB+AC.

Watch Video Solution

A = [
1 2

−2 3
], B = [

2 1

2 3
] and C = [

−3 1

2 0
]

20. If A , show that ltbargt 

Watch Video Solution

=
⎡
⎢
⎣

0 1 0

0 0 1

p q r

⎤
⎥
⎦

A3 = pI + qA + rA2

21. The value of x so that  is

Watch Video Solution

[ 1 x 1 ]
⎡
⎢
⎣

1 3 2

0 5 1

0 3 2

⎤
⎥
⎦

⎡
⎢
⎣

1

1

x

⎤
⎥
⎦

= 0

22. show that the matrix 

 is idempotent.A =
⎡
⎢
⎣

2 −2 −4

−1 3 4

1 −2 −3

⎤
⎥
⎦

https://dl.doubtnut.com/l/_BQTi9Fr7NifZ
https://dl.doubtnut.com/l/_Kq80QdjDZUhE
https://dl.doubtnut.com/l/_EOonJnl7Bbrq
https://dl.doubtnut.com/l/_g8F18Imv2DIa


Watch Video Solution

23. show that  is nilpotent matrix of order 3.

Watch Video Solution

⎡
⎢
⎣

1 1 3

5 2 6

−2 −1 −3

⎤
⎥
⎦

= A

24. show that the matrix 

 is involutory.

Watch Video Solution

A =
⎡
⎢
⎣

−5 −8 0

3 5 0

1 2 −1

⎤
⎥
⎦

25. If  then �nd the values of  satisfying the

equation .

Watch Video Solution

A = [
cos θ −sin θ

sin θ cos θ
], θ

AT + A = I2

https://dl.doubtnut.com/l/_g8F18Imv2DIa
https://dl.doubtnut.com/l/_vwg1WKVHdou2
https://dl.doubtnut.com/l/_5hXdLzv6lgXg
https://dl.doubtnut.com/l/_Q522Xi61NX6G


26. the square matrix  given by  show

that A is symmetic and skew-sysmmetic matrices according as n is even or

odd, repectively.

Watch Video Solution

A = [aij]m × m aij = (i − j)n,

27. Express A as the sum of a symmetric and a skew-symmetric matrix,

where 

Watch Video Solution

A = [
3 5

−1 2
]

28. If  is orthogonal, then �nd the value of 

View Text Solution

⎡
⎢
⎣

0 2β γ

α β −γ

α −β γ

⎤
⎥
⎦

2α2 + 6β2 + 3γ2.

https://dl.doubtnut.com/l/_8LOWLDDvUiew
https://dl.doubtnut.com/l/_cffE8K7QApsi
https://dl.doubtnut.com/l/_GdKOiOlthFlR


29. if  is a matrix satisfying  �nd the value

of 

Watch Video Solution

A =
⎡
⎢
⎣

1 2 2

2 1 −2

a 2 b

⎤
⎥
⎦

AA' = 9I3 ,

|a| + |b|.

30. Express A as the sun of a hermitian and skew-hermitian matrix,where 

Watch Video Solution

A = [
2 + 3i 7

1 − i 2i
], i = √ − 1.

31. Verify that the matrix  is unitary, where 

View Text Solution

[
1 1 + i

1 − i −1
]

1

√3
i = √ − 1

32. If A,B and C are square matrices of order n and det (A)=2, det(B)=3 and

det ©=5, then �nd the value of 10det (A3B2C − 1).

https://dl.doubtnut.com/l/_Jt6nbOXHaqnm
https://dl.doubtnut.com/l/_D5htpkZkZqUv
https://dl.doubtnut.com/l/_zWLUwjWr7weI
https://dl.doubtnut.com/l/_1OM6wjtWFcPw


View Text Solution

33. If  then �nd the value of 

Watch Video Solution

A =
⎡
⎢
⎣

a b c

b c a

c a b

⎤
⎥
⎦

, abc = 1, ATA = l,

a3 + b3 + c3.

34. If  is a complex cube root of unity, then prove that

is

singular

View Text Solution

ω ≠ 1

⎡
⎢
⎣

1 + 2ω2017 + ω2018     ω2018 1

1 1 + 2ω2018 + ω2017 ω2017

ω2017 ω2018 2 + 2ω2017 + ω2018

⎤
⎥
⎦

35. �nd the real value of x for which the matrix

 is non-singular.

Watch Video Solution

=
⎡
⎢
⎣

x + 1 3 5

1 x + 3 5

1 3 x + 5

⎤
⎥
⎦

https://dl.doubtnut.com/l/_1OM6wjtWFcPw
https://dl.doubtnut.com/l/_IG9tylCWIpuP
https://dl.doubtnut.com/l/_KNIwLSVarwM6
https://dl.doubtnut.com/l/_6DDPgPqoRSBI


Watch Video Solution

36. �nd the cofactor of  in 

Watch Video Solution

a23

⎡
⎢
⎣

3 1 4

0 2 −1

1 −3 5

⎤
⎥
⎦

37. �nd the adjoint of the matrix 

Watch Video Solution

A =
⎡
⎢
⎣

1 2 3

0 5 0

2 4 3

⎤
⎥
⎦

38. If A =  �nd the values of  

(i) |A||adj A|  (ii) |adj (adj (adjA))|  

(iii) |adj(3A)|  (iv) adj adj A

View Text Solution

=
⎡
⎢
⎣

−1 1 1

1 −1 1

1 1 −1

⎤
⎥
⎦

   

   

https://dl.doubtnut.com/l/_6DDPgPqoRSBI
https://dl.doubtnut.com/l/_eYycCBfmebvp
https://dl.doubtnut.com/l/_zoaHqgQjxRo3
https://dl.doubtnut.com/l/_WpmyL0rId903


39. If A and B is the adjoint of A, �nd the value of

,where l is the identity matrix of order 3.

Watch Video Solution

=
⎡
⎢
⎣

3 −3 4

2 −3 4

0 −1 1

⎤
⎥
⎦

|AB + 2I|

40. Compute the inverse of the matix 

Watch Video Solution

A =
⎡
⎢
⎣

0 1 2

1 2 3

0 1 2

⎤
⎥
⎦

41. If A and B are symmetric non-singular matrices of same order,AB = BA

and  exist, prove that  is symmetric.

Watch Video Solution

A− 1B− 1 A− 1B− 1

42. Matrices A and B Satisfy , where B , �nd

the value of  for which , Without �nding .

AB = B− 1 = [
2 −2

−1 0
]

λ λA − 2B− 1 + 1 = O B− 1

https://dl.doubtnut.com/l/_UkINwUu8d7lu
https://dl.doubtnut.com/l/_CffxYpL0w0Bc
https://dl.doubtnut.com/l/_gMcfb9wHRJ2l
https://dl.doubtnut.com/l/_daRNSCWPqyaV


Watch Video Solution

43. If A,B and C arae three non-singular square matrices of order 3

satisfying the equation  let  ,�nd the

value of det (B-C)

Watch Video Solution

A2 = A− 1 B = A8 and C = A2

44. Transform  into a unit matrix.

Watch Video Solution

⎡
⎢
⎣

1 3 3

2 4 10

3 8 4

⎤
⎥
⎦

45. Given  Find P such that BPA=

Watch Video Solution

A =
⎡
⎢
⎣

1 1 1

2 4 1

2 3 1

⎤
⎥
⎦

, B = [
2 3

3 4
].

[
1 0 1

0 1 0
]

https://dl.doubtnut.com/l/_daRNSCWPqyaV
https://dl.doubtnut.com/l/_2p1ShursVbKw
https://dl.doubtnut.com/l/_K3s4yRIESD2c
https://dl.doubtnut.com/l/_3BlBlQMEfPcz


46. �nd the invese of the matraix  using elementary row

operaations.

Watch Video Solution

⎡
⎢
⎣

1 2 5

2 3 1

−1 1 1

⎤
⎥
⎦

,

47. If  and  show that

 Hence, �nd 

Watch Video Solution

A = [
k l

m n
] kn ≠ lm,

A2 − (k + n)A + (kn − lm)l = O. A− 1

48. For the matrix  , �nd the numbers  and  such that 

 . Hence, �nd  .

Watch Video Solution

A = [
3 2

1 1
] a b

A2 + aA + bI = O A− 1

https://dl.doubtnut.com/l/_BBjbi464qSsy
https://dl.doubtnut.com/l/_WiE5VE3Wu91J
https://dl.doubtnut.com/l/_SulNvmJJ9z01


49. Let show that , where I is

the identitymatrix of order 2 and .

Watch Video Solution

A = [0100] (aI + bA)n = anI + nan− 1bA

n ∈ N

50. On principle of mathematical induction

Watch Video Solution

51. Solve the system of equations

 with the

help of matrix inversion.

Watch Video Solution

x + 2y + 3z = 1, 2x + 3y + 2z = 2 and 3x + 3y + 4z = 1

52. solve the system of equations  and

 with the help of matrix method.

x + y + z = 6, x + 2y + 3z = 14

x + 4y + 7z = 30

https://dl.doubtnut.com/l/_q1w1AQVbbYST
https://dl.doubtnut.com/l/_xDKYzlnBPaxb
https://dl.doubtnut.com/l/_aVw5n84gdWgT
https://dl.doubtnut.com/l/_4AMhHHTxWq4s


Watch Video Solution

53. Determine whether the following equations will have non-trivial

solutions, if so solve them:

Watch Video Solution

x + 3y − 2z = 0, 2x − y + 4z = 0, x − 11y + 14z = 0

54. Solve the system of equations , 

and 

Watch Video Solution

2x + 3y − 3z = 0 3x − 3y + z = 0

3x − 2y − 3z = 0

55. Find the rank of 

Watch Video Solution

⎡
⎢
⎣

3 −1 2

−3 1 2

−6 2 4

⎤
⎥
⎦

https://dl.doubtnut.com/l/_4AMhHHTxWq4s
https://dl.doubtnut.com/l/_v7nIKykALODo
https://dl.doubtnut.com/l/_dGlxp8axLwB7
https://dl.doubtnut.com/l/_ePmApMgQSgPF


56. . For what values of  and  the system of equations

 has (i) Unique

solution (ii) No solution (iii) In�nite number of solutions

Watch Video Solution

λ μ

x + y + z = 6, x + 2y + 3z = 10, x + 2y + λz = μ

57. The point  undergoes a re�ection in the X-axis followed by a

re�ection in the y-axis. Show that their combined e�ect is the same as the

single re�ection of p(3,4) in the orign.

Watch Video Solution

p(3, 4)

58. Find the image of the  under the transformations (x,y) to 

Watch Video Solution

( − 2, − 7)

(x − 2y, − 3x + y).

https://dl.doubtnut.com/l/_unEEaynTCgCk
https://dl.doubtnut.com/l/_CDPQXF5CFwnR
https://dl.doubtnut.com/l/_GqzQ8d708AeH


59. the image of the point  by the line mirror y=x is the point B

and the image of B by the line mirror y=0 is the point  �nd 

Watch Video Solution

A(2, 3)

(α, β),

α and β

60. Find the image of the point  by the line mirror

Watch Video Solution

( − √2, √2)

y = x tan( ).
π

8

61. Find the matrices of transformation  when  is

rotated through an angle  is the re�ection in the Y-asix Also,

verify that 

Watch Video Solution

T1T2 and T2T1 T1

60∘ and T2

T1T2 ≠ T2T1.

https://dl.doubtnut.com/l/_QX9HnLzwu2sh
https://dl.doubtnut.com/l/_SoLOrwqBVhHa
https://dl.doubtnut.com/l/_KHyd6CMBYtD7


62. Write down  matrix A which corresponds to a counterclockwise

rotation of  about tha origin. In the diagram OB of  units in lenth.

The square is rotated counterclockwise about O through  �nd the

coordiates of the vertices of the square after rotating.

Watch Video Solution

2 × 2

60∘ 2√2

60∘

63. Let matrix  Find the non-zero column vector

X such that  for some scalar 

View Text Solution

A =
⎡
⎢
⎣

4 6 6

1 3 2

−1 −4 −3

⎤
⎥
⎦

,

AX = λX λ.

64. If A and P are the square matrices of the same order and if P be

invertible, show that the matrices A and  have the same

characteristic roots.

Watch Video Solution

P − 1

https://dl.doubtnut.com/l/_LzD1Z7NUfj7y
https://dl.doubtnut.com/l/_P7cBHNqyMCLa
https://dl.doubtnut.com/l/_5BDNL9OT1pRe


65. Show that the characteristic roots of an idempotent matrix are either

zero or unity.

Watch Video Solution

66. If  are the eigen values of a non-singular matrix A and ,

�nd the eigen values of 

Watch Video Solution

3, – 2 |A| = 4

adj(A)

67. Find the characteristic equation of the matrix  and hence

�nd its inverse using Cayley-hamilton theorem.

Watch Video Solution

A = [
2 1

3 2
]

68. If A is a square matrix of order 2 such that

 the sum of elementsA[
1

−1
] = [

−1

2
] and A2[

1

−1
] = [

1

0
]

https://dl.doubtnut.com/l/_rvgeOoGoPXra
https://dl.doubtnut.com/l/_7KshD5SONHvH
https://dl.doubtnut.com/l/_oq9pEJZ0PjNB
https://dl.doubtnut.com/l/_6L8ODvP1IY9a


and product of elements of A are S and P, S + P is

A. (a)-1

B. (b)2

C. (c)4

D. (d)5

Answer:

Watch Video Solution

69. If  is an orthogonal matrix and   b.  c. 

 d. none of these

A. A

B. 

C. 1

D. None of these

P Q = PAP Tandx = P T A I

A1000

A1000

https://dl.doubtnut.com/l/_6L8ODvP1IY9a
https://dl.doubtnut.com/l/_I96D2g33CD9A


Answer:

Watch Video Solution

70. If A is a diagonal matrix of order  is commutative with every

square matrix of order  under multiplication and trace (A)=12, then

�nd |A|

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

3 × 3

3 × 3

|A| = 64

|A| = 16

|A| = 12

|A| = 4

https://dl.doubtnut.com/l/_I96D2g33CD9A
https://dl.doubtnut.com/l/_os7hMCCn0pno


71. let  such that . then 

 equals: (where {.} represents fractional part)

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

A = {aij}3 × 3
aij = {3, i = j and 0, i ≠ j

{ }
det(adj(adjA))

5

1

7

2

7

3

7

4
7

72. If  and det  then the value

of  is

A. 1

B. 2

C. 3

A = [
1 1

1 1
] (An − 1) = 1 − λn, n ∈ N,

λ

https://dl.doubtnut.com/l/_rkvlrQAdFPDn
https://dl.doubtnut.com/l/_7m2QNm62VDn3


D. 4

Answer: B

Watch Video Solution

73. If  and , then f(A) is

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

A = [
1 2

2 1
] f(x) =

1 + x

1 − x

[
1 1

1 1
]

[
2 2

2 2
]

[
−1 −1

−1 −1
]

https://dl.doubtnut.com/l/_7m2QNm62VDn3
https://dl.doubtnut.com/l/_3Z90MnGfhlB7


74. The number of solutions of the matrix equation  is a.

more than2 b.  c.  d. 

A. more then 2

B. 2

C. 0

D. 1

Answer: A

Watch Video Solution

X2 = [1123]

2 0 1

75. For a matrix  then 

A. 

B. 

C. 

A = [
1 2r − 1

0 1
]

60

∏
r= 1

[
1 2r − 1

0 1
] =

[
1 100

0 1
]

[
1 4950

0 1
]

[
1 5050

0 1
]

https://dl.doubtnut.com/l/_1SGqsqjdrn6A
https://dl.doubtnut.com/l/_P242kxjU8uQr


D. 

Answer: D

Watch Video Solution

[
1 2500

0 1
]

76. If  are n skew-symmetric matrices of same order,

then  will be

A. symmetric

B. skew-symmetric

C. neither symmetric nor skew- symmetric

D. data not adequate

Answer: B

Watch Video Solution

A1, A3, ..., A2n− 1

B =
n

∑
r= 1

(2r − 1)(A2r− 1)2r− 1

https://dl.doubtnut.com/l/_P242kxjU8uQr
https://dl.doubtnut.com/l/_g1UvPg2Rs6No


77. Elements of a matrix A of order  are de�ned as 

(where  is imaginary cube root of unity), then trace (A) of the matrix is

A. 0

B. 1

C. 3

D. None of these

Answer: D

Watch Video Solution

10 × 10 aij = ωi+ j

ω

78. If  (where  ) satis�es the equations 

A. a + d = 0

B. 

C. 

A = [
a b

c d
] bc ≠ 0

x2 + k = 0, then

k = − |A|

k = |A|

https://dl.doubtnut.com/l/_xzP4PArOoiCj
https://dl.doubtnut.com/l/_vHoljEOVx3Pm


D. None of these

Answer: A::C

Watch Video Solution

79. If  and  is a function, we de�ne 

 Let  . Then

A. sin A is invertible

B. sin A = cos A

C. sin A is orthogonal

D. sin 2 A=2 sin A cos A

Answer: A::C

Watch Video Solution

A = (aij)n×n
f

f(A) = ((f(aij)))n×n '
A = (

π/2 − θ θ

−θ π/2 − θ
)

https://dl.doubtnut.com/l/_vHoljEOVx3Pm
https://dl.doubtnut.com/l/_JT7YQx4Xlkiu


80. Let A and b are two square idempotent matrices such that 

is a null matrix, the value of det (A - B) 

cann vbe equal

A. 

B. 0

C. 1

D. 2

Answer: A::B::C

Watch Video Solution

AB ± BA

−1

81. if AB = A and BA = B, then

A. 

B. 

C. 

A2B = A2

B2A = B2

ABA = A

https://dl.doubtnut.com/l/_kYgivuSnaGPu
https://dl.doubtnut.com/l/_L3rMxITlFgIe


D. 

Answer: A::B::C::D

Watch Video Solution

BAB = B

82. If A is a square matrix of order 3 and I is an ldentity matrix of order 3

such that  then A is equal to

A. I

B. 2I

C. 

D. 

Answer: A::B::D

Watch Video Solution

A3 − 2A2 − A + 2l = 0,

⎡
⎢
⎣

2 −1 2

1 0 0

0 1 0

⎤
⎥
⎦

⎡
⎢
⎣

2 1 −2

1 0 0

0 1 0

⎤
⎥
⎦

https://dl.doubtnut.com/l/_L3rMxITlFgIe
https://dl.doubtnut.com/l/_MUJBIiQttMyi
https://dl.doubtnut.com/l/_KoBzzBZp6WDc


83. If  then �nd

Watch Video Solution

A0 =
⎡
⎢
⎣

2 −2 −4

−1 3 4

1 −2 −3

⎤
⎥
⎦

and B0

⎡
⎢
⎣

−4 −4 −4

1 0 1

4 4 3

⎤
⎥
⎦

A0 + B0

84. If  then �nd 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A0 =
⎡
⎢
⎣

2 −2 −4

−1 3 4

1 −2 −3

⎤
⎥
⎦

and B0 =
⎡
⎢
⎣

−4 −4 −4

1 0 1

4 4 3

⎤
⎥
⎦

A0 − BO

B0

https://dl.doubtnut.com/l/_KoBzzBZp6WDc
https://dl.doubtnut.com/l/_Azaq8sSu7CIP


85. If  then �nd 

A. unique solution

B. in�nite solution

C. �nitrly many solution

D. no solution

Answer: D

Watch Video Solution

A0 =
⎡
⎢
⎣

2 −2 −4

−1 3 4

1 −2 −3

⎤
⎥
⎦

and B0 =
⎡
⎢
⎣

−4 −4 −4

1 0 1

4 4 3

⎤
⎥
⎦

A0 − BO

86. Let  for  and

consider matrix  with its columns as  such that  

  

The value of  equals

A =
⎡
⎢
⎣

1 0 0

1 0 1

0 1 0

⎤
⎥
⎦

 satisfies An = An− 2 + A2 − I n ≥ 3

U
3 × 3

U1, U2, U3,

A50U1 =
⎡
⎢
⎣

1

25

25

⎤
⎥
⎦

, A50U2 =
⎡
⎢
⎣

0

1

0

⎤
⎥
⎦

and A50U3

⎡
⎢
⎣

0

0

1

⎤
⎥
⎦

∣∣A
50∣∣

https://dl.doubtnut.com/l/_HDmuSVw5gPIf
https://dl.doubtnut.com/l/_IfUdWRQPRGU3


A. (a)

B. (b)0

C. (c)1

D. (d)25

Answer: C

Watch Video Solution

−1

87. Let  satis�es  for . And

trace of a square matrix X is equal to the sum of elements in its proncipal

diagonal. 

Further consider a matrix  with its column as  such

that 

  

Then answer the following question : 

Trace of  equals

A =
⎡
⎢
⎣

1 0 0

1 0 1

0 1 0

⎤
⎥
⎦

An = An− 2 + A2 − I n ≥ 3

∪
3 × 3

∪1 , ∪2 , ∪3

A50 ∪1 =
⎡
⎢
⎣

1

25

25

⎤
⎥
⎦

, A50 ∪2 =
⎡
⎢
⎣

0

1

0

⎤
⎥
⎦

, A50 ∪3 =
⎡
⎢
⎣

0

0

1

⎤
⎥
⎦

A50

https://dl.doubtnut.com/l/_IfUdWRQPRGU3
https://dl.doubtnut.com/l/_VsNobZs6Am2U


A. 0

B. 1

C. 2

D. 3

Answer: D

Watch Video Solution

88. Let  for  and

consider matrix  with its columns as  such that  

  

The value of  equals

A. -1

B. 0

C. 1

A =
⎡
⎢
⎣

1 0 0

1 0 1

0 1 0

⎤
⎥
⎦

 satisfies An = An− 2 + A2 − I n ≥ 3

U
3 × 3

U1, U2, U3,

A50U1 =
⎡
⎢
⎣

1

25

25

⎤
⎥
⎦

, A50U2 =
⎡
⎢
⎣

0

1

0

⎤
⎥
⎦

and A50U3

⎡
⎢
⎣

0

0

1

⎤
⎥
⎦

∣∣A
50∣∣

https://dl.doubtnut.com/l/_VsNobZs6Am2U
https://dl.doubtnut.com/l/_vboR4Om8zRgb


D. 2

Answer: C

Watch Video Solution

89. Let A be  diagonal matrix which commutes  

with ever  matrix. If det (A) = 8 , then tr A is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

a3 × 3

3 × 3

https://dl.doubtnut.com/l/_vboR4Om8zRgb
https://dl.doubtnut.com/l/_SGkxT5Xoa8yU


90. Suppose  and  are two non singular matrices such that

 and . Find the least value of  for 

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

A B

B ≠ I, A6 = I AB2 = BA k Bk = 1

https://dl.doubtnut.com/l/_Ynof0yugXB0Q


91. Match the following Column I to Column II

Watch Video Solution

https://dl.doubtnut.com/l/_bMj4v3BpMHBa


92. 

View Text Solution

93. Statement -1 (Assertion) and Statement - 2 (Reason) 

Each of these examples also has four alternative choices, 

ONLY ONE of which is the correct answer. You have to 

select the correct choice as given below 

https://dl.doubtnut.com/l/_wvTAHzLmvyoZ
https://dl.doubtnut.com/l/_v5CIwGwhZrm5


Statement-1 A is singular matrox pf order   

then adj A is singular. 

Statement -2 

A. Statement - 1 is true, Statement - 2 is true , Statement - 2 

is correct explanaction for Statement -1

B. Statement -1 is true, Statement - 2 is true, Statement - 2 

is not a correct explanation for Statement-1

C. Statement-1 is true, Statement-2 is false

D. Statement-1 is false, Statement-2 is ttrue

Answer: D

Watch Video Solution

n × n,

|adjA| = |A|n− 1

94. Statement -1 (Assertion) and Statement - 2 (Reason) 

Each of these examples also has four alternative choices, 

ONLY ONE of which is the correct answer. You have to 

https://dl.doubtnut.com/l/_v5CIwGwhZrm5
https://dl.doubtnut.com/l/_5kO9HNY3UpCW


select the correct choice as given below 

Statement-1 If A and B are two matrices such 

that AB = B, BA = A, then   

Statement-2 A and B are idempotent motrices, then 

.

A. Statement - 1 is true, Statement - 2 is true , Statement - 2 

is correct explanaction for Statement -2

B. Statement -1 is true, Statement - 2 is true, Statement - 2 

is not a correct explanation for Statement-2

C. Statement-1 is true, Statement-2 is false

D. Statement-1 is false, Statement-2 is ttrue

Answer: B

Watch Video Solution

A2 + B2 = A + B.

A2 = A, B2 = B

https://dl.doubtnut.com/l/_5kO9HNY3UpCW


95. If , then evaluate  

(i)  

(ii)  for odd 'n' where I is the identity

matrix having the same 

order of A.

Watch Video Solution

An = 0

I + A + A2 + A3 + … + An− 1

I − A + A2 − A3 + ... + ( − 1)n− 1

96. If  is an idempotent matrix satisfying 

where  is the unit matrix of the same order as that of  then the value

of  is

Watch Video Solution

A (I − 0.4A) − 1 = I − αA

I A

α

97. If the matrices  not all

simultaneously zero) commute, �nd the value of  Also show

that the matrix which commutes with A is of the form 

A = [
1 2

3 4
] and B = [

a b

c d
](a, b, cd

.
d − b

a + c − b

[
α − β

β α
]

2β

3

https://dl.doubtnut.com/l/_H1l5EfFXyRKj
https://dl.doubtnut.com/l/_gHXK3S2AosUX
https://dl.doubtnut.com/l/_UlpJPvIGnQ0d


Watch Video Solution

98. Fiven the matrix  and X be the solution set of

the equation  where . Evaluate 

where the contincued extends for all .

Watch Video Solution

A =
⎡
⎢
⎣

−1 3 5

1 −3 −5

−1 3 5

⎤
⎥
⎦

Ax = A, x ∈ N − {1} ∏( )
x3 + 1

x3 − 1

x ∈ X

99. If  is non-singular matrix, then value of adj  in terms of  is 

 b.  c.  d. none of these

Watch Video Solution

P (P − 1) P

P /|P | P |P | P

100. Let A and B be matrices of order n. Prove that if 

(I - AB) is invertible, (I - BA) is also invertible and 

 where I be the identity matrix  

of order n.

(I − BA) − 1 = I + B(I − AB) − 1
A,

https://dl.doubtnut.com/l/_UlpJPvIGnQ0d
https://dl.doubtnut.com/l/_LXSy6vqaEiFm
https://dl.doubtnut.com/l/_G4JqvTyMiey3
https://dl.doubtnut.com/l/_qfp0xBWr6SE2


Watch Video Solution

101. If  are non-singular matrices and  is null matrix, then show

that 

Watch Video Solution

B and C O

[
A B

C O
]

− 1

= [
O C − 1

B− 1 −B− 1AC − 1
].

102.  is symmetric and  is

skew-symmetric, then �nd AB.

Watch Video Solution

A =
⎡
⎢
⎣

3 a −1

2 5 c

b 8 2

⎤
⎥
⎦

B =
⎡
⎢
⎣

d 3 a

b − a e −2b − c

−2 6 −f

⎤
⎥
⎦

103. If  are square matrices of order 

 then without using

mathematical induction, show that for any positive integer

 .

Watch Video Solution

B, C

nand if A = B + C, BC = CB, C 2 = O,

p, Ap− 1 = Bp[B + (p + 1)C]

https://dl.doubtnut.com/l/_qfp0xBWr6SE2
https://dl.doubtnut.com/l/_jkraVt6ndqPn
https://dl.doubtnut.com/l/_Hz9a5HBReQMi
https://dl.doubtnut.com/l/_kY5w28d2hfVh


Watch Video Solution

104. If there are three square matrix A, B, C of same order satisfying the

equation , then prove that 

.

Watch Video Solution

A2 = A− 1 and B = A2n and C = A2 (n− 2 )

det. (B − C) = 0, n ∈ N

105. Construct an orthogonal matrix using the 

skew- symmetric matrix 

Watch Video Solution

A = [
0 2

−2 0
].

106. If  and X,Y are two non-zero  

column vectors such that  �nd  

angle between X and Y.

Watch Video Solution

A =
⎡
⎢
⎣

3 2 2

2 4 1

−2 −4 −1

⎤
⎥
⎦

AX = λX, AY = μY , λ ≠ μ,

https://dl.doubtnut.com/l/_kY5w28d2hfVh
https://dl.doubtnut.com/l/_pXP2x2dhvdoW
https://dl.doubtnut.com/l/_rKQhmoyQBoQZ
https://dl.doubtnut.com/l/_3GXeSCDz5PVw


Exercise For Session 1

1. If  , then the value of  is a.  b.  c. 

 d. 

A. 

B. 

C. 

D. 0

Answer: B

Watch Video Solution

A =
∣
∣
∣

α 2

2 α

∣
∣
∣

and |A|3 = 125 α ±1 ±2

±3 ±5

± = 2

± = 3

± = 5

2. If  then

�nd the values of a and b.

A = [
1 −1

2 −1
], B = [

a −1

b −1
]  and (A + B)

2
= (A2 + B2)

https://dl.doubtnut.com/l/_3GXeSCDz5PVw
https://dl.doubtnut.com/l/_oJfOC6LzA7gx
https://dl.doubtnut.com/l/_LkC9DEMQfnGE


A. 4

B. 5

C. 6

D. 7

Answer: B

Watch Video Solution

3. if then  is equal to

A. 

B. 

C. 2

D. 4

Answer: D

Watch Video Solution

A = [
1 2

2 3
] and A2 − λA − l2 = O, λ

−4

−2

https://dl.doubtnut.com/l/_LkC9DEMQfnGE
https://dl.doubtnut.com/l/_dVbrxsC6qIE3


4. Let  and  Then the value of 

 is (A)  (B)  (C)  (D) none of these

A. 1

B. 2

C. 4

D. None of these

Answer: B

Watch Video Solution

A = [
0 α

0 0
] (A + I)50 = 50A = [

a b

c d
]

a + b + c + d 2 1 4

5. if  is true for

A. 

B. 

A = [
cos θ sin θ

−sin θ cos θ
], thenA2 = l

θ = 0

θ =
π

4

https://dl.doubtnut.com/l/_dVbrxsC6qIE3
https://dl.doubtnut.com/l/_9tOQnqQ3TuzY
https://dl.doubtnut.com/l/_tIoKp4LkV0jC


C. 

D. None of these

Answer: A

Watch Video Solution

θ =
π

2

6. If  is to be square root of two-rowed unit matrix, then 

and  should satisfy the relation. a.  b.  c. 

 d. 

A. 

B. 

C. 1+alpha^(2)+beta=0`

D. 1-alpha-betalambda=0`

Answer: B

Watch Video Solution

[
α β

γ −α
] α, β

γ 1 − α2 + βγ = 0 α2 + βγ = 0

1 + α2 + βγ = 0 1 − α2 − βγ = 0

1 − α2 + βλ = 0

α2 + βλ − 1 = 0

https://dl.doubtnut.com/l/_tIoKp4LkV0jC
https://dl.doubtnut.com/l/_b1X0hDH6XyUV


7. If  , then  is equal to

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

A = [
1 0

1
]1

2

A100

[
1 0

25 0
]

[
1 0

50 1
]

[
1 0

1/2100 1
]

8. if the product of n matrices

 the

value of n is equal to

A. 26

B. 27

[
1 1

0 1
][

1 2

0 1
][

1 3

0 1
]…[

1 n

0 1
]isequal → thematrix[

1 378

0 1
]

https://dl.doubtnut.com/l/_b1X0hDH6XyUV
https://dl.doubtnut.com/l/_WWgPHrAz17Wx
https://dl.doubtnut.com/l/_zlDy3cyhIc6D


Exercise For Session 2

C. 377

D. 378

Answer: B

Watch Video Solution

9. about to only mathematics

A. 2AB

B. 2AB

C. A+B

D. AB

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_zlDy3cyhIc6D
https://dl.doubtnut.com/l/_jRav5JF28uWo


1. If  is symmetric, then x =

A. 2

B. 3

C. 4

D. 5

Answer: D

Watch Video Solution

A = [
4 x + 2

2x − 3 x + 1
]

2. If  and  are symmetric matrices, then  is (a) symmetric matrix

(b) skew-symmetric matrix (c) diagonal matrix (d) scalar matrix

A. symmetric matrix

B. skew-symmetric matrix

C. diagonal matrix

A B ABA

https://dl.doubtnut.com/l/_yKP9KZN2ClJ6
https://dl.doubtnut.com/l/_Snl0Qq8O5LIB


D. scalar matrix

Answer: A

Watch Video Solution

3. if A and B are symmetric matrices of the same order and

 then  is equal to

A. PQ

B. QP

C. 

D. none of these

Answer: C

Watch Video Solution

P = AB + BA and Q = AB − BA, (PQ)'

−QP

https://dl.doubtnut.com/l/_Snl0Qq8O5LIB
https://dl.doubtnut.com/l/_KclPgAAXeVFd


4. If  is a skew-symmetric matrix and  is odd positive integer, then 

is a skew-symmetric matrix a symmetric matrix a diagonal matrix none of

these

A. a skew-symmetric matrix

B. a symmetric matrix

C. a diagonal matrix

D. nono of these

Answer: A

Watch Video Solution

A n An

5. If A is symmetric as well as skew-symmetric matrix, then A is

A. diagonal matrix

B. null matrix

C. triangular matrix

https://dl.doubtnut.com/l/_GpmIH3LQcebj
https://dl.doubtnut.com/l/_KY5s1fNJAzeQ


D. nono of these

Answer: B

Watch Video Solution

6. If  is square matrix order 3, then  is

A. 

B. |

C. 0

D. none of these

Answer: C

Watch Video Solution

A ∣∣(A − A' )2015∣∣

|A|

∣A'

https://dl.doubtnut.com/l/_KY5s1fNJAzeQ
https://dl.doubtnut.com/l/_emxFEDYsPdR4


7. Find the maximum number of di�erent elements requried to from a

symmetric matrx of order 6 is

A. 15

B. 17

C. 19

D. 21

Answer: D

Watch Video Solution

8. A and B are square matrices of order  , A is an orthogonal matrix

and B is a skew symmetric matrix. Which of the following statement is not

true

A. (a) 

B. (b) 

3 × 3

|AB| = 1

|AB| = 0

https://dl.doubtnut.com/l/_Q4xlHeB7qOd0
https://dl.doubtnut.com/l/_ozhWILxkPMyb


C. (c) 

D. (d) none of these

Answer: B

Watch Video Solution

|AB| = − 1

9. the matrix  is

A. symmetric matrix

B. skew-symmetric matric

C. hermitain

D. skew-hermitain

Answer: D

Watch Video Solution

A = [
i 1 − 2i

−1 − 2i 0
], whereI = √ − 1,

https://dl.doubtnut.com/l/_ozhWILxkPMyb
https://dl.doubtnut.com/l/_BOm1NtJllGyG


10. if A and B are square matrices of same order such that A*=A and B* = B,

where A* denotes the conjugate transpose of A, then `(AB-BA)* is equal to

A. null matrix

B. 

C. BA-AB

D. none of these

Answer: C

Watch Video Solution

AB − BA

11. if matrix  is unitary matrix, a is equal to

A. 2

B. 

C. 0

A = [
1 i

− i a
], i = √ − 1

1

√2

−1

https://dl.doubtnut.com/l/_wpBAVqDX8iWs
https://dl.doubtnut.com/l/_w9rjXUHXPmKN


D. 1

Answer: B

Watch Video Solution

12. If  is a  matrix and  is equal to

A. 9

B. 6

C. 1

D. 27

Answer: D

Watch Video Solution

A 3x3 det(3A) = k{det(A)}, k

https://dl.doubtnut.com/l/_w9rjXUHXPmKN
https://dl.doubtnut.com/l/_I8gK9RCEplv5


13. If A and B are square matrices of order 3 such that

 equals

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

|A| = − 1, |B| = 3,  then |3AB|

−9

81

−27

81

14. if A is a square matrix such that  then det (A) is equal to

A. 0 or 1

B. 

C. 

D. none of these

A2 = A,

−2 or 2

−3 or 3

https://dl.doubtnut.com/l/_LDqHiX9latqk
https://dl.doubtnut.com/l/_crTDQ73321wl


Answer: A

Watch Video Solution

15. If  is a unit matrix of order , then the determinant of  is equal to

A. 10

B. 1

C. 

D. 9

Answer: B

Watch Video Solution

I 10 I

1

10

16. If  is equal to

A. 

Ai = [
2− i 3− i

3− i 2− i
], then

∞

∑
i= 1

det(Ai)

3

4

https://dl.doubtnut.com/l/_crTDQ73321wl
https://dl.doubtnut.com/l/_GTh8KWsUGzJl
https://dl.doubtnut.com/l/_KqnZuW2hytRh


B. 

C. 

D. 

Answer: B

Watch Video Solution

5

24

5

4

7
144

17. The number of values of x for which the matrix

 is singular, is

A. 0

B. 1

C. 2

D. 3

Answer: C

W t h Vid S l ti

A =
⎡
⎢
⎣

3 − x 2 2

2 4 − x 1

−2 −4 −1 − x

⎤
⎥
⎦

https://dl.doubtnut.com/l/_KqnZuW2hytRh
https://dl.doubtnut.com/l/_88RwEQLUeoRE


Watch Video Solution

18. For how many values of 'x' in the closed interval  is the

matrix  singular ? (A)  (B)  (C)  (D) 

A. 0

B. 1

C. 2

D. 3

Answer: B

Watch Video Solution

[ − 4, − 1]

⎡
⎢
⎣

3 −1 + x 2

3 −1 x + 2

x + 3 −1 2

⎤
⎥
⎦

2 0 3 1

19. The value of x for which the matrix  will be non-

singular, are

∣
∣
∣
∣

−x x 2

2 x −x

x −2 −x

∣
∣ 
∣
∣

https://dl.doubtnut.com/l/_88RwEQLUeoRE
https://dl.doubtnut.com/l/_Fl2DywakxsPW
https://dl.doubtnut.com/l/_Z0XkksJiVh9q


Exercise For Session 3

A. 

B. for all x other than 2 and -2

C. 

D. 0

Answer: B

Watch Video Solution

−2 ≤ x ≤ 2

x ≥ 2

x ≤ − 2

1. Find the adjoint of the matrix  and

hence show that  .

A. A

B. 

C. 3A

D. 

A = [ − 1 − 2 − 221 − 22 − 21]

A(adj A) = |A| I3

AT

3AT

https://dl.doubtnut.com/l/_Z0XkksJiVh9q
https://dl.doubtnut.com/l/_aZ5tE4coUr6I


Answer: D

Watch Video Solution

2. If A is a 3x3 matrix and B is its adjoint matrix the determinant of B is 64

then determinant of A is

A. 64

B. 

C. 

D. 18

Answer: C

Watch Video Solution

±64

±8

3. For any  matrix, if  , then  is equal to

(a) 20 (b) 100 (c) 10 (d) 0

2 × 2 A (adj A) = [
10 0

0 10
] |A|

https://dl.doubtnut.com/l/_aZ5tE4coUr6I
https://dl.doubtnut.com/l/_SRyOj9duLNVW
https://dl.doubtnut.com/l/_4Omw8HbjhMAc


A. 0

B. 10

C. 20

D. 100

Answer: B

Watch Video Solution

4. If  is a singular matrix, then adj  is a. singular b. non singular c.

symmetric d. not de�ned

A. singular

B. non-singular

C. symmetic

D. not de�ned

Answer: D

A A

https://dl.doubtnut.com/l/_4Omw8HbjhMAc
https://dl.doubtnut.com/l/_LkWEdQBJvJ0u


Watch Video Solution

5. If , then det (adj (adjA)) is

A. 

B. 

C. 

D. 14

Answer: A

Watch Video Solution

A =
⎡
⎢
⎣

1 2 −1

−1 1 2

2 −1 1

⎤
⎥
⎦

144

143

142

6. If  is equal to  b.  c.  d. 

A. 

B. 

k ∈ Rothendet{adj(kIn)} Kn− 1 Kn ( n− 1 ) Kn k

kn− 1

kn ( n− 1 )

https://dl.doubtnut.com/l/_LkWEdQBJvJ0u
https://dl.doubtnut.com/l/_GZBZOBnM6bTM
https://dl.doubtnut.com/l/_ibQ80QDfJUJr


C. 

D. k

Answer: B

Watch Video Solution

kn)

7. With  as cube roots of unity, inverse of which of the following

matrices exists?

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

1, ω, ω2

[
1 ω

ω ω
]

[
ω2 1

1 ω
]

[
ω ω2

ω2 1
]

https://dl.doubtnut.com/l/_ibQ80QDfJUJr
https://dl.doubtnut.com/l/_YH2B4dBDzOgy
https://dl.doubtnut.com/l/_SGBRSMOvLSdM


8. If the matrix A is such that ,then A is equal to

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: C

Watch Video Solution

A[
−1 2

3 1
] = [

−4 1

7 7
]

[
1 1

2 −3
]

[
1 1

−2 3
]

[
1 −1

2 3
]

[
−1 1

2 3
]

9. If  then �nd |A|

Watch Video Solution

A = [
cos x sinx

−sinx cos x
]

10. The element in the �rst row and third column of the inverse of the

matrix  is
⎡
⎢
⎣

1 2 −3

0 1 2

0 0 1

⎤
⎥
⎦

https://dl.doubtnut.com/l/_SGBRSMOvLSdM
https://dl.doubtnut.com/l/_hHIDFDttdOS2
https://dl.doubtnut.com/l/_MHoDIN8aKQMS


A. 

B. 0

C. 1

D. None of these

Answer: D

Watch Video Solution

−2

11. If  then 

A. 

B. 

C. 

D. 

A =
⎡
⎢
⎣

0 1 −1

2 1 3

3 2 1

⎤
⎥
⎦

(A(adjA)A− 1)A =

⎡
⎢
⎣

−6 0 0

0 −6 0

0 0 −6

⎤
⎥
⎦

⎡
⎢⎢⎢
⎣

0 − ⎤
⎥ ⎥ ⎥
⎦

1
6

1
6

1
3

1
6

1
2

1
2

1
3

1
6

⎡
⎢
⎣

3 0 0

0 3 0

0 0 3

⎤
⎥
⎦

⎡
⎢
⎣

1 0 0

0 1 0

0 0 1

⎤
⎥
⎦

https://dl.doubtnut.com/l/_MHoDIN8aKQMS
https://dl.doubtnut.com/l/_PKgXDyeMeGEg


Answer: C

Watch Video Solution

12. A is an involuntary matrix given by , then the

inverse of  will be

A. 2A

B. 

C. 

D. 

Answer: A

Watch Video Solution

A =
⎡
⎢
⎣

0 1 −1

4 −3 4

3 −3 4

⎤
⎥
⎦

A/2

A− 1

2

A

2

A2

https://dl.doubtnut.com/l/_PKgXDyeMeGEg
https://dl.doubtnut.com/l/_F3lKnv388GDK


13. If  satis�es the equation  , then  exists if

(a)  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

A x3 − 5x2 + 4x + λ = 0 A− 1

λ ≠ 1 λ ≠ 2 λ ≠ − 1 λ ≠ 0

λ ≠ 1

λ ≠ 2

λ ≠ − 1

λ ≠ 0

14. A square non-singular matrix A satis�es

=

A. I-A

B. (I-A)I2

C. I+A

A2 − A + 2I = 0,  then A− 1

https://dl.doubtnut.com/l/_RYrYfYkiohpV
https://dl.doubtnut.com/l/_INBxrgQvTLUa


D. (I+)I2

Answer: B

Watch Video Solution

15. Matrix A such that , where I is the identity matrix, then

for  is equal to

A. 

B. nA-I

C. 

D. 

Answer: A

Watch Video Solution

A2 = 2A − I

n ≥ 2, An

nA − n(n − 1)

2n− 1A − (n − 1)I

2n− 1A − I

https://dl.doubtnut.com/l/_INBxrgQvTLUa
https://dl.doubtnut.com/l/_fTc85BplKIB1


Exercise For Session 4

16. If , the value of  is equal to

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

X = [
3 −4

1 −1
] Xn

[
3n −4n

n −n
]

[
2n + n 5 − n

n −n
]

[
3n ( − 4)

n

1n ( − 1)
n ]

1. If the system of equations  are

consistent, then a is given by

A. 0

B. 1

ax + y = 1, x + 2y = 3, 2x + 3y = 5

https://dl.doubtnut.com/l/_z0PKQ6enx835
https://dl.doubtnut.com/l/_KfhIpyywo8Ur


C. 2

D. None of these

Answer: A

Watch Video Solution

2. The system of linear equations

 has a unique

solution if (A)  (B)  (C)  (D) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x + y + z = 2, 2x + y − z = 3, 3x + 2y + kz = 4

k ≠ 0 −1 < k < 1 −2 < k < 2 k = 0

λ ≠ 0

−1 < λ < 1

λ = 0

−2 < λ < 2

https://dl.doubtnut.com/l/_KfhIpyywo8Ur
https://dl.doubtnut.com/l/_hYiWAByUT22d


3. The value of a for which system of equations ,

has a non-zero solution is:

A. 2

B. 1

C. 0

D. -1

Answer: D

Watch Video Solution

a3x + (a + 1)3
y + (a + 2)3

z = 0, ax + (a + 1)y + (a + 2)z = 0, x + y +

4. Let  be the real numbers. The following system of equations in 

 has

a, b, c

x, y, andz

+ − = 1, − + = 1, − + + = 1
x2

a2

y2

b2

z2

a2

x2

a2

y2

b2

z2

a2

x2

a2

y2

b2

z2

a2

https://dl.doubtnut.com/l/_hYiWAByUT22d
https://dl.doubtnut.com/l/_QDLJQeN7aMIj
https://dl.doubtnut.com/l/_r8C7T9i77tT6


(a.) no solution (b). unique solution (c). in�nitely many solutions (d).

�nitely many solutions

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: D

Watch Video Solution

6

7

8

9

5. the matrix  is the matrix re�ection in the line

A. x=1

B. x+y=1

C. y=1

D. x=y

[
0 1

1 0
]

https://dl.doubtnut.com/l/_r8C7T9i77tT6
https://dl.doubtnut.com/l/_vZibi5Fx4yz5


Answer: D

Watch Video Solution

6. Let A be the the square matrix of order 3 and deteminant of A is 5 then

�nd the value of determinant of adj(A)

A. 7I

B. 5I

C. 3I

D. 25

Answer: D

Watch Video Solution

7. If  then  is equal toA = [
−2 3

−1 1
] A3

https://dl.doubtnut.com/l/_vZibi5Fx4yz5
https://dl.doubtnut.com/l/_kGvEWzfdm4sq
https://dl.doubtnut.com/l/_GnzUThiQffhA


A. 2A

B. A

C. 2I.

D. I

Answer: D

Watch Video Solution

8. If  and the sum of eigen values of A is m anda product

of eigen values of A is n, then m+n is equal to

A. 10

B. 12

C. 14

D. 16

A =
⎡
⎢
⎣

2 2 1

1 3 1

1 2 2

⎤
⎥
⎦

https://dl.doubtnut.com/l/_GnzUThiQffhA
https://dl.doubtnut.com/l/_WY9bbREVJD5s


Exercise Single Option Correct Type Questions

Answer: B

Watch Video Solution

9. If  and  be the angle between the two non-zero column

vectors  such that  for some scalar  then  is equal

to

A. 13

B. 12

C. 11

D. 10

Answer: D

Watch Video Solution

A = [
1 2

−1 4
] θ

X AX = λX λ, 9 sec2 θ

https://dl.doubtnut.com/l/_WY9bbREVJD5s
https://dl.doubtnut.com/l/_sCFa4auLJKUh
https://dl.doubtnut.com/l/_uhULCBxjR1Q4


1. If  such that  for , then  is equal to

A. 

B. 

C. 

D. None of these

Answer: D

Watch Video Solution

A5 = O An ≠ I 1 ≤ n ≤ 4 (I − A)
− 1

A4

A3

I + A

2. Let  and suppose then det (A) = 2, then det (B) equals,

where 

A. -2

B. -8

A =
⎡
⎢
⎣

a b c

p q r

x y z

⎤
⎥
⎦

B =
⎡
⎢
⎣

4x 2a −p

4y 2b −q

4z 2c −r

⎤
⎥
⎦

https://dl.doubtnut.com/l/_uhULCBxjR1Q4
https://dl.doubtnut.com/l/_eeLwXXnUsZM6


C. -16

D. 8

Answer: C

Watch Video Solution

3. If A is any square matrix such that  then �nd 

Watch Video Solution

A = [
2 3

5 8
] A + I

4. Let   

  

 

Then  is

A. idempotent

B. involutory

a = lim
x→ 1

( − ), b = lim
x→ 0

( ),
x

lnx

1

x lnx

x3 − 16x

4x + x2

c = lim
x→ 1

( )&
ln(1 + sinx)

x

d = lim
x→ − 1

(x + 1)3

[sin(x + 1) − (x + 1)]

[
a b

c d
]

https://dl.doubtnut.com/l/_eeLwXXnUsZM6
https://dl.doubtnut.com/l/_xMA3bVIw88tf
https://dl.doubtnut.com/l/_V7S3LsdLiYIx


C. non-singular

D. nilpotent

Answer: D

Watch Video Solution

5. Let  If  is the angle between the two non- zero column

vectors X such that  for some scalar  then  is equal to

A. 3

B. 5

C. 7

D. 9

Answer: C

Watch Video Solution

A = [
1 4

3 2
] θ

AX = λX λ tan θ

https://dl.doubtnut.com/l/_V7S3LsdLiYIx
https://dl.doubtnut.com/l/_NjDWAmtXjOZv
https://dl.doubtnut.com/l/_2Eme8UyeVJ91


6. If a square matrix  is involutory, then  is equal to:

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: B

Watch Video Solution

A A2n+ 1

I

A

A2

(2n + 1)A

7. If A=  then  is (where )

A. a zero matrix

B. an identity matrix

C. 

D. 

[
cos θ sin θ

−sin θ cos θ
], lim

n→ ∞

An

n
θ ∈ R

[
0 1

−1 0
]

[
0 1

0 −1
]

https://dl.doubtnut.com/l/_2Eme8UyeVJ91
https://dl.doubtnut.com/l/_uil17oZCsVIV


Answer: A

Watch Video Solution

8. The rank of the matrix  is (where a = - 6)

A. 1

B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

⎡
⎢
⎣

−1 2 5

2 −4 a − 4

1 −2 a + 1

⎤
⎥
⎦

9. A is an involuntary matrix given by , then the

inverse of  will be

A =
⎡
⎢
⎣

0 1 −1

4 −3 4

3 −3 4

⎤
⎥
⎦

A/2

https://dl.doubtnut.com/l/_uil17oZCsVIV
https://dl.doubtnut.com/l/_U9FLQaPlgT8I
https://dl.doubtnut.com/l/_F7AGoSetWvQ7


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2A

A− 1

2

A

2

A2

10. Let  be an nth-order square matrix and  be its adjoint, then

 is (where  is a scalar quantity) a.  b. 

 c.  d. none of these

A. 

B. 

C. 

D. 

A B

|AB + KIn| K (|A| + K)n− 2

(|A| + K)n (|A| + K)n− 1

(|A| + k)n− 2

(|A| + k)n

(|A| + k)n− 1

(|A| + k)n+ 1

https://dl.doubtnut.com/l/_F7AGoSetWvQ7
https://dl.doubtnut.com/l/_bKF6fsMe8cxR


Answer: B

Watch Video Solution

11. If A and B are two square matrices such that , then 

 is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

B = − A− 1BA

(A + B)2

O

A2 + B2

A2 + 2AB + B2

A + B

12. If matrix , matrix , where  and 

, , then  is

A = [aij]3 ×
B = [bij]3 × 3

aij + aji = 0

bij − bji = 0 ∀i j A4 ⋅ B3

https://dl.doubtnut.com/l/_bKF6fsMe8cxR
https://dl.doubtnut.com/l/_3obCypn6Fabp
https://dl.doubtnut.com/l/_VaZedHXOUYd9


A. skew- symmetric matrix

B. singular

C. symmetric

D. Both B & C

Answer: D

Watch Video Solution

13. Let A be a  matrix such that  where  is a  

real number di�erent from 1 and - 1. The matrix  is

A. singular

B. invertible

C. scalar matrix

D. None of these

Answer: B

n × n An = αA, α

A + In

https://dl.doubtnut.com/l/_VaZedHXOUYd9
https://dl.doubtnut.com/l/_LfAkwOFN1u6J


Watch Video Solution

14. If ,   

then  equals to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

A =
⎡
⎢
⎣

⎤
⎥
⎦

− 1 + i√3

2i

− 1 − i√3

2i

1 + i√3

2i

1 − i√3

2i

i = √−1 and f(x) = x2 + 2,

f(A)

[
1 0

0 1
]

( )[
1 0

0 1
]

3 − i√3

2

( )[
1 0

0 1
]

5 − i√3

2

(2 + i√3)[
1 0

0 1
]

15. The number of  matrices  satisfying the matrix equation 

 is 1 (b) 2 (c) 3 (d) in�nite

2x2 X

X2 = I(Iis2x2unitmatrix)

https://dl.doubtnut.com/l/_LfAkwOFN1u6J
https://dl.doubtnut.com/l/_N8O715Q6Wn7D
https://dl.doubtnut.com/l/_4mT9ykEZdVOA


A. 0

B. 1

C. 2

D. more then 3

Answer: D

Watch Video Solution

16. if  are squares matrices such that 

 equals a.  b.  c.  d.

none of these

A. 

B. 

C. 

D. None of these

A and B

A2006 = O and AB = A + B, then, det(B) 0 1 −1

−1

0

1

https://dl.doubtnut.com/l/_4mT9ykEZdVOA
https://dl.doubtnut.com/l/_ibExffO61Odr


Answer: B

Watch Video Solution

17. If P+ A`

Watch Video Solution

P = [
cos sin

−sin cos
], A = [

1 1

0 1
]then

π

6
π

6
π

6
π

6

18. There are two possible values of A in the solution of the 

matrix equation ,  

where A, B, C, D, E, F are real numbers. The absolute 

value of the di�erence of these two solutions, is

A. 

B. 

C. 

D. 

[
2A + 1 −5

−4 A
]

− 1

[
A − 5 B

2A − 2 C
] = [

14 D

E F
]

8

3

11

3

1

3

19

3

https://dl.doubtnut.com/l/_ibExffO61Odr
https://dl.doubtnut.com/l/_AfFtaru7XL9I
https://dl.doubtnut.com/l/_uUYjrfa0iHMs


Answer: D

Watch Video Solution

19. If  ,then f ( / 7) is

A. symmetric

B. skew-symmetric

C. singular

D. non-singular

Answer: D

Watch Video Solution

f(θ) =
⎡
⎢
⎣

cos2 θ cos θ sin θ −sin θ

cos θ sin θ sin2 θ cos θ

sin θ −cos θ 0

⎤
⎥
⎦

π

20. In a square matrix A of order 3 the elements  's are the  

sum of the roots of the equation   

aij

x2 − (a + b)x + ab = 0,

https://dl.doubtnut.com/l/_uUYjrfa0iHMs
https://dl.doubtnut.com/l/_YQKyWQCzjnyj
https://dl.doubtnut.com/l/_RvqEQxVaMX8s


's are the product of the roots,  's are all unity  

and the rest of the elements are all zero. The value of the det (A) is equal

to

Watch Video Solution

aI , i+ 1 aI , i− 1

21. If  are two non-singular matrices of the same order such that 

 for some positive integer 

  b.  c.  d. -I

A. 

B. 

C. 0

D. 

Answer: C

Watch Video Solution

AandB

Br = I,

r > 1, thenA− 1Br− 1A = A− 1B− 1A = I 2I O

I

2I

−I

https://dl.doubtnut.com/l/_RvqEQxVaMX8s
https://dl.doubtnut.com/l/_dD3hQsTr34aW
https://dl.doubtnut.com/l/_s3RlYD5Ns78L


22. If  then  

 equals to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

A = [
cos θ sin θ

sin θ −cos θ
], B = [

1 0

−1 1
], C = ABAT ,

ATCnA, n ∈ I +

[
−n 1

1 0
]

[
1 −n

0 1
]

[
0 1

1 −n
]

[
1 0

−n 1
]

23. If A is a square matrix of order 3 such that  then  

 is

A. 1

B. 2

C. 4

|A| = 2,

∣
∣(adjA

− 1)
− 1∣

∣

https://dl.doubtnut.com/l/_s3RlYD5Ns78L
https://dl.doubtnut.com/l/_1NaiI3zTMeld


D. 8

Answer: C

Watch Video Solution

24. If  and  are di�erent matrices satisfying  and  

, then

A.  must be zero

B. det  must be zero

C.  as well as  must be zero

D. alteast one of  or  must be zero

Answer: D

Watch Video Solution

A B A3 = B3

A2B = B2A

det(A2 + B2)

(A − B)

det(A2 + B2) det(A − B)

det(A2 + B2) det(A − B)

https://dl.doubtnut.com/l/_1NaiI3zTMeld
https://dl.doubtnut.com/l/_FnUvd1FADx3G


25. Show that A is a symmetric matrix if 

A. a symmetric matrix

B. a skew-symmetric matrix

C. an identity matrix

D. None of these

Answer: B

Watch Video Solution

A = [
1 0

0 −1
]

26. If  and if A is  

invertible, then which of the following is not true?

A. 

B. 

C. 

A =
⎡
⎢
⎣

a b c

x y z

p q r

⎤
⎥
⎦

, B =
⎡
⎢
⎣

q −b y

−p a −x

r −c z

⎤
⎥
⎦

|A| = |B|

|A| = − |B|

|adjA| = |adjB|

https://dl.doubtnut.com/l/_6uEsLlZbIiFT
https://dl.doubtnut.com/l/_sU9I8UlueGcP


D. A is invertible  B is invertble

Answer: A

Watch Video Solution

⇔

27. Consider three matrices

 Then the value of

the sum

is (A)  (B)  (C)  (D) none of these

A. 4

B. 9

C. 12

D. 6

Answer: D

A = [
2 1

4 1
], B = [

3 4

2 3
] and C = [

3 −4

−2 3
].

tr(A) + tr( ) + tr( ) + tr( ) + ....... + ∞
ABC

2

A(BC)
2

4

A(BC)
3

8

6 9 12

https://dl.doubtnut.com/l/_sU9I8UlueGcP
https://dl.doubtnut.com/l/_FiFqyMLp37lW


Watch Video Solution

28. If  is non-singular and 

is equal to a.  b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A (A − 2I)(A − 4I) = 0, then, A + A− 11

6
4
3

0I 2I 6I I

O

I

2I

6I

29. If  then

A. 

A =
⎡
⎢
⎣

0 1 2

1 2 3

3 a 1

⎤
⎥
⎦

and A− 1
⎡
⎢
⎣

1/2 −1/2 1/2

−4 3 b

5/2 −3/2 1/2

⎤
⎥
⎦

a = 1, b = − 1

https://dl.doubtnut.com/l/_FiFqyMLp37lW
https://dl.doubtnut.com/l/_6lw5zxCBj9oI
https://dl.doubtnut.com/l/_Jx3S6gQcKKdK


B. 

C. 

D. 

Answer: A

Watch Video Solution

a = 2, b = −
1

2

a = − 1, b = 1

a = , b =
1

2

1

2

30. Given the matrix . If 

 then  is equal to

A. 

B. 

C. 

D. 

Answer: C

W t h Vid S l ti

A =
⎡
⎢
⎣

x 3 2

1 y 4

2 2 z

⎤
⎥
⎦

xyz = 60 and 8x + 4y + 3z = 20, A(adjA)

64I

88I

68I

34I

https://dl.doubtnut.com/l/_Jx3S6gQcKKdK
https://dl.doubtnut.com/l/_tPOPwQI37Z1Z


Exercise More Than One Correct Option Type Questions

Watch Video Solution

1. If  then

A. 

B. 

C. 

D.  does not exist

Answer: A::D

Watch Video Solution

A =
⎡
⎢
⎣

1 1 1

1 1 1

1 1 1

⎤
⎥
⎦

A3 = 9A

A3 = 27A

A + A = A2

A− 1

2. A square matrix A with elements form the set of real 

numbers is said to be orthogonal if  If A is an  

orthogonal matris, then

A' = A− 1.

https://dl.doubtnut.com/l/_tPOPwQI37Z1Z
https://dl.doubtnut.com/l/_6lISs7UB6jKS
https://dl.doubtnut.com/l/_ewbzAsRicV3s


A. (a)A' is orthogonal

B. (b)  is orthogonl

C. (c)

D. (d)

Answer: A::B::D

Watch Video Solution

A− 1

adjA = A'

∣∣A
− 1∣∣ = 1

3. Let , then

A. 

B. 

C.  is not invertible

D.  is invertible

Answer: A::B::D

A =
⎡
⎢
⎣

1 2 2

2 1 2

2 2 1

⎤
⎥
⎦

A2 − 4A − 5I3 = O

A− 1 = (A − 4I3)
1

5

A3

A2

https://dl.doubtnut.com/l/_ewbzAsRicV3s
https://dl.doubtnut.com/l/_lUHSXgTouBlI


Watch Video Solution

4. D is a  diagonal matrix. Which of the following  

statements are not true?

A. 

B.  for every matrix A of order 

C.  if exists is a scalar matrix

D. None of the above

Answer: B::C

Watch Video Solution

3 × 3

DT = D

AD = DA 3 × 3

D− 1

5. If the rank of the matrix  is  then the value of  is

(A)  (B) 2 (C)  (D) 4

A. 

⎡
⎢
⎣

−1 2 5

2 −4 a − 4

1 −2 a + 1

⎤
⎥
⎦

1 a

−1 −6

2, if a = − 6

https://dl.doubtnut.com/l/_lUHSXgTouBlI
https://dl.doubtnut.com/l/_IoXA6buI4nEY
https://dl.doubtnut.com/l/_llds2Is6MNQy


B. 

C. 

D. 

Answer: B::D

Watch Video Solution

2, if a = 1

1, if a = 2

1, if a = − 6

6. If  , then

A. 

B. 

C. 

D. None of these

Answer: A::B::C

Watch Video Solution

A =
⎡
⎢
⎣

3 −3 4

2 −3 4

0 −1 1

⎤
⎥
⎦

adj(adjA) = A

|adj(adj(A))| = 1

|adj(A)| = 1

https://dl.doubtnut.com/l/_llds2Is6MNQy
https://dl.doubtnut.com/l/_iG2cfQW3w4bC


7. If  is an idempotent matrix, and  then  b. 

c.  d. 

A. 

B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

B A = I − B, A2 = A A2 = I

AB = O BA = O

A2 = A

A2 = I

AB = O

BA = O

8. If A is a non - singular matrix then

A.  is a non-singular matrix, then

B. is skew-symmetric if A is symmetric

C. 

A− 1

A− 1

∣∣A
− 1∣∣ = |A|

https://dl.doubtnut.com/l/_iG2cfQW3w4bC
https://dl.doubtnut.com/l/_sVqqHwxBVDVg
https://dl.doubtnut.com/l/_v8YFZVDPx1JL


D. 

Answer: A::D

Watch Video Solution

∣∣A
− 1∣∣ = |A| − 1

9. Let A and B are two matrices such that  then  

for every 

A. 

B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

AB = BA,

n ∈ N

AnB = BAn

(AB)n = AnBn

(A + B)n = nC0A
n + nC1A

n− 1B + ... + nCnB
n

A2n − B2n = (An − Bn)(An + Bn)

https://dl.doubtnut.com/l/_v8YFZVDPx1JL
https://dl.doubtnut.com/l/_O9Ciq1kczMtC


10. If A and B are  matrices and  which of the  

following are true?

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

3 × 3 |A| ≠ 0,

|AB| = 0 ⇒ |B| = 0

|AB| = 0 ⇒ B = 0

∣∣A
− 1∣∣ = |A| − 1

|A + A| = 2|A|

11. If A is a matrix of order  such that  

, then

A. A is non-singular

B. A is symmetric

C. 

m × m

A2 + A + 2I = O

|A| ≠ 0

https://dl.doubtnut.com/l/_YnnlZznNoiNS
https://dl.doubtnut.com/l/_FBZEdi0itdnE


D. 

Answer: A::C::D

Watch Video Solution

A− 1 = (A + I)
1

2

12. If  then A is equal to

A. 

B. 

C. 

D. 

Answer: A::B::C::D

Watch Video Solution

A2 − 3A + 2I = 0,

I

2I

[
3 −2

1 0
]

[
3 1

−2 0
]

https://dl.doubtnut.com/l/_FBZEdi0itdnE
https://dl.doubtnut.com/l/_1E8YTaby5XGv


13. If A and B are two matrices such that their product AB is 

a null matrix, then

A. det  must be a null matrix

B. det  must be a null matrix

C. alteast one of the two matrices must be singular

D. if neither det A nor det B is zero, then the given statement 

is not possible

Answer: C::D

Watch Video Solution

A ≠ 0 ⇒ B

B ≠ 0 ⇒ A

14. If  are two  diagnal matrices where none  

of the diagonal elements is zero, then

A.  is a diagonal matrix

B. 

D1 and D2 3x3

D1D2

D1D2 = D2D1

https://dl.doubtnut.com/l/_mNmulDkES5lI
https://dl.doubtnut.com/l/_CrtfcpPmCEFB


C.  is a diagonal matrix

D. None of the above

Answer: A::B::C

Watch Video Solution

D2
1 + D2

2

15. Let,  for  and

, then

A. 

B. 

C. 

D. 

Answer: A , C

Watch Video Solution

Ck = nCk  for0 ≤ k ≤ n and Ak = [
C 2
k− 1 0

0 C 2
k

] k ≥ l

A1 + A2 + A3 + ... + An = [
k1 0

0 k2
]

k1 = K2

k1 + k2 = 2nC2n + 1

k1 = 2nCn − 1

k2 = 2nCn+ 1

https://dl.doubtnut.com/l/_CrtfcpPmCEFB
https://dl.doubtnut.com/l/_c8nPJfiFDr8S


Exercise Passage Based Questions

1. Suppose A and B be two ono-singular matrices such that 

, where  is an identity matrix. 

If  then p equals to

A. 30

B. 31

C. 33

D. 81

Answer: B

Watch Video Solution

AB = BAm, Bn = I and Ap = I I

m = 2 and n = 5

2. Suppose A and B be two ono-singular matrices such that 

, where  is an identity matrix. 

The relation between m, n and p, is

AB = BAm, Bn = I and Ap = I I

https://dl.doubtnut.com/l/_RCSoxmdAXsBn
https://dl.doubtnut.com/l/_UkmYoZwUu1K4


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

p = mn2

p = mn − 1

p = nm − 1

p = mn− 1

3. Suppose A and B be two ono-singular matrices such that 

, where  is an identity matrix. 

Which of the following orderd triplet  is false?

A. 

B. 

C. 

D. 

AB = BAm, Bn = I and Ap = I I

(m, n, p)

(3, 2, 80)

(6, 3, 215)

(8, 3, 510)

(2, 8, 255)

https://dl.doubtnut.com/l/_UkmYoZwUu1K4
https://dl.doubtnut.com/l/_VH9LUC80xlrd


Answer: C

Watch Video Solution

4. Let  is an orthogonal matrix and   

The value , is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A =
⎡
⎢
⎣

a b c

b c a

c a b

⎤
⎥
⎦

abc = λ( < 0).

a2b2 + b2c2 + c2a2

2λ

−2λ

λ2

−λ

5. Let  then �nd tranpose of A matrixA =
⎡
⎢
⎣

a b c

b c a

c a b

⎤
⎥
⎦

https://dl.doubtnut.com/l/_VH9LUC80xlrd
https://dl.doubtnut.com/l/_PV8qS7jTcDI0
https://dl.doubtnut.com/l/_kLrpJwMagolQ


Watch Video Solution

6. Let  is an orthogonal matrix and   

The equation whose roots are  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

A =
⎡
⎢
⎣

a b c

b c a

c a b

⎤
⎥
⎦

abc = λ( < 0).

a, b, c,

x3 − 2x2 + λ = 0

x3 − λx2 + λx + λ = 0

x3 − 2x2 + 2λx + λ = 0

x3 ± x2 − λ = 0

7. Lat  If tr is arithmetic mean of elements of rth row and 

 holde for all   is not

equal to

A = [aij]3 × 3
.

aij + ajk + aki = 0 1 ≤ i, j, k ≤ 3. ∑
1 ≤ i

∑
j≤ 3

aij

https://dl.doubtnut.com/l/_kLrpJwMagolQ
https://dl.doubtnut.com/l/_0bfEzxycZTrs
https://dl.doubtnut.com/l/_fx4wZRBbDEDm


A. 

B. zero

C. 

D. 

Answer: D

Watch Video Solution

t1 + t2 + t3

(det(A))2

t1t2t3

8. Lat  If tr is arithmetic mean of elements of rth row  

and  holde for all  

Matrix A is

A. non- singular

B. symmetric

C. skew-symmetric

D. nether symmetric nor skew-symmetric

A = [aij]3 × 3
.

aij + ajk + aki = 0 1 ≤ i, j, k ≤ 3.

https://dl.doubtnut.com/l/_fx4wZRBbDEDm
https://dl.doubtnut.com/l/_q99lklbLKlLI


Answer: C

Watch Video Solution

9. Let  be a square matrix and  be three  

comumn matrices satisfying

 of matrix B. If the matrix 

  

The value of , is

A. 2

B. 

C. 3

D. 

Answer: D

Watch Video Solution

A =
⎡
⎢
⎣

1 0 0

2 1 0

3 2 1

⎤
⎥
⎦

C1, C2, C3

AC1 =
⎡
⎢
⎣

1

0

0

⎤
⎥
⎦

, AC2 =
⎡
⎢
⎣

2

3

0

⎤
⎥
⎦

and AC3 =
⎡
⎢
⎣

2

3

1

⎤
⎥
⎦

C = (A ⋅ B).
1

3

det(B− 1)

1

2

1

3

https://dl.doubtnut.com/l/_q99lklbLKlLI
https://dl.doubtnut.com/l/_tVKmAk9dseLU


10. Let  be a square matrix and  be three  

column matrices satisfying

 of matrix B. If the matrix 

  

The ratio of the trace of the matrix B to the matrix C, is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A =
⎡
⎢
⎣

1 0 0

2 1 0

3 2 1

⎤
⎥
⎦

C1, C2, C3

AC1 =
⎡
⎢
⎣

1

0

0

⎤
⎥
⎦

, AC2 =
⎡
⎢
⎣

2

3

0

⎤
⎥
⎦

and AC3 =
⎡
⎢
⎣

2

3

1

⎤
⎥
⎦

C = (A ⋅ B).
1

3

−
9

5

−
5

9

−
2

3

−
3

2

https://dl.doubtnut.com/l/_tVKmAk9dseLU
https://dl.doubtnut.com/l/_aCA4WvHXJq2e


11. Let  be a square matrix and  be three

comumn matrices satisgying

 of matrix B. If the matrix 

�nd 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A =
⎡
⎢
⎣

1 0 0

2 1 0

3 2 1

⎤
⎥
⎦

C1, C2, C3

AC1 =
⎡
⎢
⎣

1

0

0

⎤
⎥
⎦

, AC2 =
⎡
⎢
⎣

2

3

0

⎤
⎥
⎦

and AC3 =
⎡
⎢
⎣

2

3

1

⎤
⎥
⎦

C = (A ⋅ B).
1

3
sin− 1(det A) + tan− 1(9 det C)

π

4

π

2

3π

4

π

12. If A is a symmetric matrix, B is a skew-symmetric matrix,  is

nonsingular and , then prove that  

A + B

C = (A + B) − 1(A − B)

https://dl.doubtnut.com/l/_foOVp1ItdD0I
https://dl.doubtnut.com/l/_fQpIDoVzL6Qf


(i)  (ii)   

(iii) 

A. 

B. 

C. A

D. B

Answer: A

Watch Video Solution

CT (A + B)C = A + B CT (A − B)C = A − B

CTAC = A

A + B

A − B

13. If A is a symmetric matrix, B is a skew-symmetric matrix,  is

nonsingular and , then prove that  

(i)  (ii)   

(iii) 

A. 

B. 

A + B

C = (A + B) − 1(A − B)

CT (A + B)C = A + B CT (A − B)C = A − B

CTAC = A

A + B

A − B

https://dl.doubtnut.com/l/_fQpIDoVzL6Qf
https://dl.doubtnut.com/l/_NGcpG1kdvKi8


C. A

D. B

Answer:

Watch Video Solution

14. If A is a symmetric matrix, B is a skew-symmetric matrix,  is

nonsingular and , then prove that  

(i)  (ii)   

(iii) 

A. 

B. 

C. A

D. B

Answer: C

W t h Vid S l ti

A + B

C = (A + B) − 1(A − B)

CT (A + B)C = A + B CT (A − B)C = A − B

CTAC = A

A + B

A − B

https://dl.doubtnut.com/l/_NGcpG1kdvKi8
https://dl.doubtnut.com/l/_HpfVDFam5lDM


Watch Video Solution

15. Let A be a squarre matrix of order of order 3 satis�es the matrix

equation 

 Also,  

The value of  is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A3 − 6A2 + 7A − 8I = O and B = A − 2I. det A = 8.

det(adj(I − 2A− 1))

25

16

125

64

64
125

16

25

16. Let A be a square matrix of order 3 satis�es the relation

 and . Also, det. , thenA3 − 6A2 + 7A − 8I = O B = A − 2I A = 8

https://dl.doubtnut.com/l/_HpfVDFam5lDM
https://dl.doubtnut.com/l/_LwdV0ALU7oEa
https://dl.doubtnut.com/l/_6SzkLloHFYZj


Exercise Single Integer Answer Type Questions

A. 7

B. 9

C. 29

D. 41

Answer: A

Watch Video Solution

1. Let  be (not necessarily ) real matrices such that 

 for the matrix 

 the least value of k such that  is

Watch Video Solution

A, B, C, D

AT = BCD, BT = CDA, CT = DAB and DT = ABC

S = ABCD Sk = S

https://dl.doubtnut.com/l/_6SzkLloHFYZj
https://dl.doubtnut.com/l/_zulo7N5xgbTg


2.  and  is de�ned as  det. 

then the value of  is _______ .

Watch Video Solution

A = [
1 tanx

−tanx 1
] f(x) f(x) = (ATA− 1)

f(f(f(f.......... f(x))))


n times

(n ≥ 2)

3. If the matrix  is idempotent,  

the value of  is

Watch Video Solution

A =
⎡
⎢ ⎢
⎣

λ2
1 λ1λ2 λ1λ3

λ2λ1 λ2
2 λ2λ3

λ3λ1 λ3λ2 λ2
3

⎤
⎥ ⎥
⎦

λ2
1 + λ2

2 + λ2
3

4. Let A be a  matrix given by  If for every  

column vector  the sum  

of the digits of  is

Watch Video Solution

3 × 3 A = [aij].

X, XTAX = O and a23 = − 1008,

a32

https://dl.doubtnut.com/l/_nk1vJWRcXZk9
https://dl.doubtnut.com/l/_ekb5qoVjnST5
https://dl.doubtnut.com/l/_zGvXp6zd4QHT


5. If  �nd the transpose of A matrix

Watch Video Solution

A =
⎡
⎢
⎣

0 1 −1

4 −3 4

3 −3 4

⎤
⎥
⎦

6. If A is an idempotent matrix and I is an identify matrix of the Same

order, then the value of n, such that  is

Watch Video Solution

(A + I)n = I + 127A

7. Suppose  and  is such

that  the value of  is

Watch Video Solution

a, b, c, ∈ R abc = 1, if A =
⎡
⎢
⎣

3a b c

b 3c a

c a 3b

⎤
⎥
⎦

ATA = 41 / 3I and |A| > 0, a3 + b3 + c3

8. If   

where  is a vertical vector and  is the  identity 

A = [
0 1

3 0
] and (A8 + A6 + A4 + A2 + I)V = [

0

11
],

V I 2 × 2

https://dl.doubtnut.com/l/_U6TBc7zXXyVr
https://dl.doubtnut.com/l/_DqNnMXaYJrFG
https://dl.doubtnut.com/l/_z2QuDDyYeYuK
https://dl.doubtnut.com/l/_My2A7ViZqcVm


Matrices Exercise 5 Matching Type Questions

matrix and if  is sum of all elements of vertical vector 

, the value of  is

Watch Video Solution

λ

V 11λ

9. Let the matrix A and B de�ned as  and  Then

the value of 

Watch Video Solution

A =
∣
∣
∣

3 2

2 1

∣
∣
∣

B =
∣
∣
∣

3 1

7 3

∣
∣
∣

∣∣det(2A9B− 1 ∣ =

10. Let  the  

value of  is

Watch Video Solution

A = [
0 α

0 0
] and (A + I)70 − 70A = [

a − 1 b − 1

c − 1 d − 1
],

a + b + c + d

1. Find A + B if A = [
2 5

3 6
] and B = [

7 9

6 5
]

https://dl.doubtnut.com/l/_My2A7ViZqcVm
https://dl.doubtnut.com/l/_gIrQNQHhGDzM
https://dl.doubtnut.com/l/_mvajTafIVSI1
https://dl.doubtnut.com/l/_BqA0MxAYh7LF


Watch Video Solution

2. Find  if |A|= 7 and A is a square matrix of order 3

Watch Video Solution

|adj(a)|

3. If A is a square matrix of order 2 and |A| = 8 then �nd the value of

Watch Video Solution

|adj(A)|

https://dl.doubtnut.com/l/_BqA0MxAYh7LF
https://dl.doubtnut.com/l/_ffSFNuLl7aC7
https://dl.doubtnut.com/l/_sCeGPMqRM7st


Exercise Statement I And Ii Type Questions

4. 

View Text Solution

https://dl.doubtnut.com/l/_LJAo6oq2SKJO


1. (Statement1 Assertion and Statement- 2 (Reason) 

Each of these questions also has four alternative 

choices, only one of which is the correct answer. You 

have to select the correct choice as given below. 

Statement - 1 If matrix  where 

 then  is non-singular  

matrix. 

Statement-2 If A is non-singular matrix, then 

A. Statement- is true, Statement -2 is true, Statement-2 

is a correct explanation for Statement-1

B. Statement-1 is true, Statement-2 is true, Sttatement - 2 

is not a correct explanation for Stamtement-1

C. Statement 1 is true, Statement - 2 is false

D. Statement-1 is false, Statement-2 is true

Answer: D

Watch Video Solution

A = [aij]3 × 3
, B = [bij]3 × 3

,

aij + aji = 0 and bij − bji = 0 A4B5

|A| ≠ 0.

https://dl.doubtnut.com/l/_BXBBu2jBYEC9


2. Statement-1 (Assertion and Statement- 2 (Reason) 

Each of these questions also has four alternative 

choices, only one of which is the correct answer. You 

have to select the correct choice as given below. 

Statement-1 if A and B are two square matrices of order 

 which satisfy  then  

  

Statement- 2 A and B are unit matrices.

A. Statement-1 is true, Statement -2 is true, Statement-1 

is a correct explanation for Statement-2

B. Statement-1 is true, Statement-2 is true, Sttatement - 2 

is not a correct explanation for Stamtement-2

C. Statement 1 is true, Statement - 2 is false

D. Statement-1 is false, Statement-2 is true

Answer: C

n × n AB = A and BA = B,

(A + B)7 = 26(A + B)

https://dl.doubtnut.com/l/_BXBBu2jBYEC9
https://dl.doubtnut.com/l/_ymxpewM55Dx9


Watch Video Solution

3. Statement-1 (Assertion and Statement- 2 (Reason) 

Each of these questions also has four alternative 

choices, only one of which is the correct answer. You 

have to select the correct choice as given below. 

Statement-1 For a singular matrix   

Statement-2 If  thhen  does not exist.

A. Statement- is true, Statement -2 is true, Statement-2 

is a correct explanation for Statement-1

B. Statement-1 is true, Statement-2 is true, Sttatement - 2 

is not a correct explanation for Stamtement-1

C. Statement 1 is true, Statement - 2 is false

D. Statement-1 is false, Statement-2 is true

Answer: D

Watch Video Solution

A, if AB = AC ⇒ B = C

|A| = 0, A− 1

https://dl.doubtnut.com/l/_ymxpewM55Dx9
https://dl.doubtnut.com/l/_wj8BF7YuPbUU


Watch Video Solution

4. Statement-1 (Assertion and Statement- 2 (Reason) 

Each of these questions also has four alternative 

choices, only one of which is the correct answer. You 

have to select the correct choice as given below. 

Statement - 1 If A is skew-symnmetric matrix of order 3, 

then its determinant should be zero. 

Statement - 2 If A is square matrix, 

A. Statement-1 is true, Statement -2 is true, Statement-2 

is a correct explanation for Statement-1

B. Statement-1 is true, Statement-2 is true, Sttatement - 2 

is not a correct explanation for Stamtement-1

C. Statement 1 is true, Statement - 2 is false

D. Statement-1 is false, Statement-2 is true

det(A) = det(A' ) = det( − A' )

https://dl.doubtnut.com/l/_wj8BF7YuPbUU
https://dl.doubtnut.com/l/_OruynjotlW64


Answer: C

Watch Video Solution

5. Statement-1 (Assertion and Statement- 2 (Reason) 

Each of these questions also has four alternative 

choices, only one of which is the correct answer. You 

have to select the correct choice as given below. 

Let A be a skew-symmetric matrix,   

and X and Y be column vectors conformable for 

multiplication with B. 

Statement-1 (BX)^(T) (BY) = X^(T) Y 

Statement- 2 If A is skew-symmetric, then (I+A) is 

non-singular.

A. Statement- is true, Statement -2 is true, Statement-2 

is a correct explanation for Statement-5

B = (I − A)(I + A) − 1

https://dl.doubtnut.com/l/_OruynjotlW64
https://dl.doubtnut.com/l/_8h0xOxMT8E5l


B. Statement-1 is true, Statement-2 is true, Sttatement - 2 

is not a correct explanation for Stamtement-5

C. Statement 1 is true, Statement - 2 is false

D. Statement-1 is false, Statement-2 is true

Answer: A

Watch Video Solution

6. Let A  matrix A has determinant Find |adj(A)| if determinant of A Is

9

Watch Video Solution

2 × 2

7. If  then �nd transpose of A

Watch Video Solution

A =
⎡
⎢
⎣

1 −1 −1

1 −1 0

1 0 −1

⎤
⎥
⎦

https://dl.doubtnut.com/l/_8h0xOxMT8E5l
https://dl.doubtnut.com/l/_CHuMB2sP7PGg
https://dl.doubtnut.com/l/_ZVgmWOSHqtin


8. Statement-1 (Assertion and Statement- 2 (Reason) 

Each of these questions also has four alternative 

choices, only one of which is the correct answer. You 

have to select the correct choice as given below. 

Statement - 1  be a matrix of order  where  

 cannot be expressed as a sum of symmetric  

and skew-symmetric matrix. 

Statement-2 Matrix  is neither 

symmetric nor skew-symmetric.

A. Statement- is true, Statement -2 is true, Statement-2 

is a correct explanation for Statement-1

B. Statement-1 is true, Statement-2 is true, Sttatement - 2 

is not a correct explanation for Stamtement-1

C. Statement 1 is true, Statement - 2 is false

D. Statement-1 is false, Statement-2 is true

Answer: D

A = [aij] 3 × 3

aij =
i − j

i + 2j

A = [aij]n×n
, aij =

i − j

i + 2j

https://dl.doubtnut.com/l/_Vn4907WecDZe


Watch Video Solution

9. Statement-1 (Assertion and Statement- 2 (Reason) 

Each of these questions also has four alternative 

choices, only one of which is the correct answer. You 

have to select the correct choice as given below. 

Statement- 1 If A, B, C are matrices such that 

  

Statement - 2 For matrices A, B, C of the same order 

A. Statement- is true, Statement -2 is true, Statement-2 

is a correct explanation for Statement-1

B. Statement-1 is true, Statement-2 is true, Sttatement - 2 

is not a correct explanation for Stamtement-1

C. Statement 1 is true, Statement - 2 is false

D. Statement-1 is false, Statement-2 is true

|A3 × 3| = 3, |B3 × 3| = − 1 and |C2 × 2| = 2, |2ABC| = − 12.

|ABC| = |A||B||C|.

https://dl.doubtnut.com/l/_Vn4907WecDZe
https://dl.doubtnut.com/l/_vng6v3KUt4Cl


Answer: D

Watch Video Solution

10. Statement-1 (Assertion and Statement- 2 (Reason) 

Each of these questions also has four alternative 

choices, only one of which is the correct answer. You 

have to select the correct choice as given below. 

Statement-1 The determinant fo a matrix   

where  for all  and  is zero.  

Statement- 2 The determinant of a skew-symmetric 

matrix of odd order is zero.

A. Statement- is true, Statement -2 is true, Statement-2 

is a correct explanation for Statement-1

B. Statement-1 is true, Statement-2 is true, Sttatement - 2 

is not a correct explanation for Stamtement-1

C. Statement 1 is true, Statement - 2 is false

A = [aij]n×n
,

aij + aji = 0 i j

https://dl.doubtnut.com/l/_vng6v3KUt4Cl
https://dl.doubtnut.com/l/_3AZl3ucSDlrI


Exercise Subjective Type Questions

D. Statement-1 is false, Statement-2 is true

Answer: A

Watch Video Solution

1. If  is a real skew-symmetric matrix, then prove that  is non-

singular and the matrix  is orthogonal.

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

S I − S

A = (I + S)(I − S) − 1

https://dl.doubtnut.com/l/_3AZl3ucSDlrI
https://dl.doubtnut.com/l/_GjgYSTXY5oZQ


2. If  is a  matrix, where det  is an

identity matrix, prove theat det 

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

M 3 × 3 M = 1andMM T = 1, whereI

(M − I) = 0.

3. If  where 

then prove that  Also �nd the least positive value of  for

which 

A. 

B. 

A = [
cosα −sinα

sinα cosα
], B = [

cos 2β sin 2β

sin 2β −cos 2β
] 0 < β <

π

2

BAB = A− 1 α

BA4B = A− 1

https://dl.doubtnut.com/l/_rmcLedcgZZZl
https://dl.doubtnut.com/l/_WsSufMRYVPTa


C. 

D. 

Answer: 

Watch Video Solution

α =
2π

3

4. about to only mathematics

A. 

B. 

C. 

D. 

Answer: 

Watch Video Solution

[
cos θ cos ϕ cos(θ~ϕ) cos θ sinϕ cos(θ~ϕ)

sin θ cos ϕ cos(θ~ϕ) sin θ sinϕ cos(θ~ϕ)
]

https://dl.doubtnut.com/l/_WsSufMRYVPTa
https://dl.doubtnut.com/l/_r2Szqm54abNR
https://dl.doubtnut.com/l/_anQNeW9wXiP0


5. If A =  then Find 

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

⎡
⎢
⎣

l1 m1 n1

l2 m2 n2

l3 m3 n3

⎤
⎥
⎦

A + I

6. A �nance company has o�ces located in every division, 

every district and every taluka in a certain state in India. 

Assume that there are �ve divisions, thirty districts and 

200 talukas in the state. Each o�ce has one head clerk, 

one cashier, one clerk and one peon. A divisional o�ce 

has, in addition, one o�ce superintendent, two clerks, 

one typist and one peon. A district o�ce, has in 

https://dl.doubtnut.com/l/_anQNeW9wXiP0
https://dl.doubtnut.com/l/_FVymlYrBzCOd


addition, one clerk and one peon. The basic monthly 

salaries are as follows : 

O�ce superintendent Rs 500, Head clerk Rs 200, cashier Rs 175, clerks and

typist 

Rs 150 and peon Rs 100. Using matrix notation �nd 

The total number of posts of each kind in all the o�ces 

taken together,

A. 

B. 

C. 

D. 

Answer: Number of posts in all the o�ces taken together are 5 o�ce 

superintendents; 235 had clerks; 235 cashiers; 275 clerks; 5 typisit and 270

Watch Video Solution

https://dl.doubtnut.com/l/_FVymlYrBzCOd


7. A �nance company has o�ces located in ewery division, 

every didtrict and every taluka in a certain state in India. 

Assume that there are �ve divisions, thirty districts and 

200 talukas in the state. Each o�ce has one head clerk, 

one cashier, one clerk and one peon. A divisional o�ce 

has, in addition, one o�ce superntendent, two clerks, 

one typist and one poen. A district o�ce, has in 

addition, one clerk and one peon. The basic monthly 

salaries are as follows : 

O�ce superintendernt Rs 500, Head clerk Rs 200, cashier Rs 175, clerks

and typist 

Rs 150 and peon Rs 100. Using matrix motation �nd 

the total basic monthly salary bill of each kind of o�ce

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_FfqQxVltP45X


Answer: Total basic monthly salary bill of each division of district and 

taluka o�ces an Rs 1675, Rs 675 and Rs 625, respectively.

Watch Video Solution

8. A �nance company has o�ces located in ewery division, 

every didtrict and every taluka in a certain state in India. 

Assume that there are �ve divisions, thirty districts and 

200 talukas in the state. Each o�ce has one head clerk, 

one cashier, one clerk and one peon. A divisional o�ce 

has, in addition, one o�ce superntendent, two clerks, 

one typist and one poen. A district o�ce, has in 

addition, one clerk and one peon. The basic monthly 

salaries are as follows : 

O�ce superintendernt Rs 500, Head clerk Rs 200, cashier Rs 175, clerks

and typist 

Rs 150 and peon Rs 100. Using matrix motation �nd 

the total basic monthly salary bill of all the o�ces taken 

together.

https://dl.doubtnut.com/l/_FfqQxVltP45X
https://dl.doubtnut.com/l/_TOikDk7iQqR6


A. 

B. 

C. 

D. 

Answer: Total basic monthly salary bill of all the o�ces taken together 

is Rs 159625.

Watch Video Solution

9. In a development plan of a city, a contractor has taken a contract to

construct certain houses for which he needs building materials like

stones, sand etc. There are three �rms A, B, C that can supply him these

materials. At one time these �rms A, B, C supplied him 40, 35 and 25 truck

loads of stones and 10, 5 and 8 truck load of sand respectively. If the cost

of one truckload of stone and sand are Rs 1200 and 500 respectively, then

�nd the total amount paid by the contractor to each of these �rms A, B, C

separately.

https://dl.doubtnut.com/l/_TOikDk7iQqR6
https://dl.doubtnut.com/l/_bBl6nB5Dwe2o


A. 

B. 

C. 

D. 

Answer: Rs 53000; Rs 44500; Rs 34000 , respectively

Watch Video Solution

10. Show that the matrix  is of renk 3  

provided no two of a, b, c are equal and no two of   

are equal.

A. 

B. 

C. 

D. 

A =
⎡
⎢
⎣

1 a α aα

1 b β bβ

1 c γ cγ

⎤
⎥
⎦

α, β, γ

https://dl.doubtnut.com/l/_bBl6nB5Dwe2o
https://dl.doubtnut.com/l/_HVpGPo5QPyrF


Answer:

Watch Video Solution

11. By the method of matrix inversion, solve the system. 

A. 

B. 

C. 

D. 

Answer: 

Watch Video Solution

⎡
⎢
⎣

1 1 1

2 5 7

2 1 −1

⎤
⎥
⎦

⎡
⎢
⎣

x1 y1

x2 y2

x3 y3

⎤
⎥
⎦

=
⎡
⎢
⎣

9 2

52 15

0 −1

⎤
⎥
⎦

x − 1, u = − 1, y = 3, v = 2, z = 5, w = 1

https://dl.doubtnut.com/l/_HVpGPo5QPyrF
https://dl.doubtnut.com/l/_WXTgPkyhmsKT


12. If   

  

  

espress  in terms of .

A. 

B. 

C. 

D. 

Answer: 

Watch Video Solution

x1 = 3y1 + 2y2 − y3,   y1 = z1 − z2 + z3

x2 = − y1 + 4y2 + 5y3, y2 = z2 + 3z3

x3 = y1 − y2 + 3y3,      y3 = 2z1 + z2

x1, x2, x3 z1, z2, z3

x1 = z1 − 2z2 + 9z3, x2 = 9z1 + 10z2 + 11z3, x3 = 7z1 + z2 − 2z3

13. For what values of  the set of equations 

,  

 has in�nite solution and no solution.

k

2x − 3y + 6z − 5t = 3, y − 4z + t = 1

4x − 5y + 8z − 9t = k

https://dl.doubtnut.com/l/_dhO97cIuxZEN
https://dl.doubtnut.com/l/_hEZJCWxqBDwH


A. 

B. 

C. 

D. 

Answer: 

Watch Video Solution

(i)k ≠ 7(ii)k = 7

14.  then �nd the value of |A|

A. 

B. 

C. 

D. 

Answer:

A =
⎡
⎢
⎣

a 1 0

1 b d

1 b c

⎤
⎥
⎦

https://dl.doubtnut.com/l/_hEZJCWxqBDwH
https://dl.doubtnut.com/l/_rzf5BILL3Vre


Exercise Questions Asked In Previous 13 Years Exam

Watch Video Solution

1. Let

Then value of  are (a)  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A =
⎡
⎢
⎣

1 0 0

0 1 1

0 −2 4

⎤
⎥
⎦

, I =
⎡
⎢
⎣

1 0 0

0 1 0

0 0 1

⎤
⎥
⎦

and A− 1 = [ (A2 + cA + dI)]
1

6

c and d ( − 6, − 11) (6, 11) ( − 6, 11)

(6, − 11)

(6, 11)

(6, − 11)

( − 6, 11)

( − 6, − 11)

https://dl.doubtnut.com/l/_rzf5BILL3Vre
https://dl.doubtnut.com/l/_d71kExv6nKC8
https://dl.doubtnut.com/l/_pu0DQA0zeiHS


2. about to only mathematics

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

[
1 2005

0 1
]

[
√3/1 2005

1 0
]

[
1 2005

√3/2 1
]

[
1 √3/2

0 2005
]

3. If  then which one of the following

holds for all  by the principle of mathematica induction? (A) 

 (B)  (C) 

 (D) 

A. 

B. 

A = [
1 0

1 1
] and I = [

1 0

0 1
]

n ≥ 1

An = 2n− 1A + (n − 1)I An = nA + (n − 1)I

An = 2n− 1A − (n − 1)I An = nA − (n − 1)AI

An = nA + (n − 1)I

An = 2n− 1A + (n − 1)I

https://dl.doubtnut.com/l/_pu0DQA0zeiHS
https://dl.doubtnut.com/l/_pVQ30oCks9hv


C. 

D. 

Answer: C

Watch Video Solution

An = nA − (n − 1)I

4. If , then  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A2 − A + I = O A− 1

a− 2

A + I

I − A

A − I

https://dl.doubtnut.com/l/_pVQ30oCks9hv
https://dl.doubtnut.com/l/_NvRorBh8vnsn


5. Let  be column matrices satisfying 

.If U is  matrix whose

columns are 

A. 3

B. -3

C. 

D. 2

Answer: A

Watch Video Solution

A =
⎡
⎢
⎣

1 0 0

2 1 0

3 2 1

⎤
⎥
⎦

and U1, U2, U3

AU1 =
⎡
⎢
⎣

1

0

0

⎤
⎥
⎦

, AU2 =
⎡
⎢
⎣

2

3

6

⎤
⎥
⎦

, AU3 =
⎡
⎢
⎣

2

3

1

⎤
⎥
⎦

3 × 3

U1, U2, U3,  then |U| =

3/2

6. Let  and  are columns of a 

matrix . If column matrices  satisfy 

A =
⎡
⎢
⎣

1 0 0

2 1 0

3 2 1

⎤
⎥
⎦

, U1, U2 and U3 3 × 3

U U1, U2 and U3

https://dl.doubtnut.com/l/_pKjqh4zVAh3T
https://dl.doubtnut.com/l/_YHv0qhFOuX8L


 then the sum of the elements

of the matrix  is

A. -1

B. 0

C. 1

D. 3

Answer: B

Watch Video Solution

AU1 =
⎡
⎢
⎣

1

0

0

⎤
⎥
⎦

, AU2 =
⎡
⎢
⎣

2

3

0

⎤
⎥
⎦

, AU3 =
⎡
⎢
⎣

2

3

1

⎤
⎥
⎦

U − 1

7. If  are column matrices  

satisfying  and  

 is  matrix when columns are  then  

A =
⎛
⎜
⎝

1 0 0

2 1 0

3 2 1

⎞
⎟
⎠

, U1, U2, and U3

AU1 =
⎛
⎜
⎝

1

0

0

⎞
⎟
⎠

, AU2 =
⎛
⎜
⎝

2

3

0

⎞
⎟
⎠

and AU3 =
⎛
⎜
⎝

2

3

1

⎞
⎟
⎠

U 3 × 3 U1, U2, U3

https://dl.doubtnut.com/l/_YHv0qhFOuX8L
https://dl.doubtnut.com/l/_yIWURx3v4SIE


answer the following questions 

The value of (3 2 0)  is

A. (a) 5

B. 

C. 4

D. 

Answer: A

Watch Video Solution

U
⎛
⎜
⎝

3

2

0

⎞
⎟
⎠

5/2

3/2

8. Let  where a, b are natural numbers,

then which one of the following is correct ?

A. there cannot exist any B such that 

B. There exist more than one but �nite number of ' s such that 

A = [
1 2

3 4
] and B = [

a 0

0 b
]

AB = BA

B

AB = BA

https://dl.doubtnut.com/l/_yIWURx3v4SIE
https://dl.doubtnut.com/l/_0VJS1bvOcZ1k


C. there exists exactly one B such that 

D. there exist in�nitely among  s such that 

Answer: B

Watch Video Solution

AB = BA

B' AB = BA

9. If A and B are square matrices of size  such that 

, then which of the following will be always

true

A. A = B

B. AB = BA

C. Either of A or B is a zero matrix

D. Either of A or B is dientity matrix

Answer: B

Watch Video Solution

n × n

A2 − B2 = (A − B)(A + B)

https://dl.doubtnut.com/l/_0VJS1bvOcZ1k
https://dl.doubtnut.com/l/_vF75bJJ3ygGj


10. Let  .  then  equals to:

A. 

B. 1

C. 

D. 5

Answer: C

Watch Video Solution

A =
⎡
⎢
⎣

5 5α α

0 α 5α

0 0 5

⎤
⎥
⎦

If∣∣A
2∣∣ = 25, α

52

1/5

11. Let  be  matrtices of real numbers, where  is

symmetric,  is skew-symmetric , and

 If 

 is the transpose of the mattix 

then �nd the possible values of 

A and B 3 × 3 A

B

(A + B)(A − B) = (A − B)(A + B).

(AB)t = ( − 1)kAB, where. (AB)t AB,

k.

https://dl.doubtnut.com/l/_vF75bJJ3ygGj
https://dl.doubtnut.com/l/_GURfJvaeCqx3
https://dl.doubtnut.com/l/_JJGUeyzbZL1r


A. 0

B. 1

C. 2

D. 3

Answer: B::D

Watch Video Solution

12. Let A be a square matrix all of whose entries are integers. Then which

one of the following is true? (1) If  exists but all its

entries are not necessarily integers (2) If  exists and

all its entries are non-integers (3) If  exists and all

its entries are integers (4) If  need not exist

A. If  then  exists and all its entries are non-integers

B. If  then  then  exist and all its entries are

integers

detA = ± 1, thenA1

detA ≠ ± 1, thenA1

detA = ± 1, thenA1

detA = ± 1, thenA1

det A ≠ 1, A− 1

det A = ± 1. A1 A− 1

https://dl.doubtnut.com/l/_JJGUeyzbZL1r
https://dl.doubtnut.com/l/_CYdaN6GUO6Ei


C. If  then  need not exist

D. If  then  exists but all its entries are not  

necessarily integers

Answer: D

Watch Video Solution

det A = ± 1, A− 1

det A = ± 1, A− 1

13. Let A be a  matrix with real entries. Let I be the  identity

matrix. Denote by tr (A), the sum of diagonal entries of A. Assume that

 . Statement 1: If  and  , then det  .

Statement 2: If  and  , then  . (1) Statement 1 is

false, Statement  is true (6) Statement 1 is true, Statement 

 (10) is true, Statement  is a correct

explanation for Statement 1 (15) Statement 1 is true, Statement

 (19) is true; Statement  is not a correct

explanation for Statement 1. (24) Statement 1 is true, Statement

 is false.

2 × 2 2 × 2

A2 = I A ≠ I A ≠ − I A = − 1

A ≠ I A ≠ − I tr(A) ≠ 0

(2)(3) − 2(4)

(7)(8) − 2(9) (11)(12) − 2(13)

(16)(17) − 2(18) (20)(21) − 2(22)

(25)(26) − 2(27)

https://dl.doubtnut.com/l/_CYdaN6GUO6Ei
https://dl.doubtnut.com/l/_vinq6TkhIAKT


A. Statement -1 is true, Statement-2 is true, Statement-2 is a 

correct explanation for Statement-1

B. Statement -1 is true, Statement - 2 is true, Statement -2 is not 

a correct explanation for Statement-1

C. Statement-1 is true, Statement-2 is false

D. Statement-1 is false, Statement-2 is true

Answer: C

Watch Video Solution

14. Let A be the set of all  symmetric matrices all of whose either 0

or 1. Five of these entries are 1 and four of them are 0. 

The number of matrices in A is

A. 12

B. 6

C. 9

3 × 3

https://dl.doubtnut.com/l/_vinq6TkhIAKT
https://dl.doubtnut.com/l/_gAhAiwZ5l5ik


D. 3

Answer: A

Watch Video Solution

15. Let A be the set of all  symmetric matrices all of whose either 0

or 1. Five of these entries are 1 and four of them are 0. 

The number of matrices A in A for which the system of linear equations 

  

is inconsistent is

A. less then 4

B. atleast 4 but les then 7

C. atleast 7 but less then 10

D. atleast 10

Answer: B

3 × 3

A
⎡
⎢
⎣

x

y

z

⎤
⎥
⎦

=
⎡
⎢
⎣

1

0

0

⎤
⎥
⎦

https://dl.doubtnut.com/l/_gAhAiwZ5l5ik
https://dl.doubtnut.com/l/_vDXcIc7qLw0b


Watch Video Solution

16. Let A be the set of all  symmetric matrices all of whose either 0

or 1. Five of these entries are 1 and four of them are 0. 

The number of matrices A in A for which the system of linear equations 

  

is inconsistent is

A. 0

B. more then 2

C. 2

D. 1

Answer: B

Watch Video Solution

3 × 3

A
⎡
⎢
⎣

x

y

z

⎤
⎥
⎦

=
⎡
⎢
⎣

1

0

0

⎤
⎥
⎦

https://dl.doubtnut.com/l/_vDXcIc7qLw0b
https://dl.doubtnut.com/l/_FEHs2HQAmura


17. Let A be a  matrix  

Statement -1 adj   

Statement-2 

A. Statement -1 is true, Statement-2 is true, Statement-2 is a 

correct explanation for Statement-1

B. Statement -1 is true, Statement - 2 is true, Statement -2 is not 

a correct explanation for Statement-1

C. Statement-1 is true, Statement-2 is false

D. Statement-1 is false, Statement-2 is true

Answer: B

Watch Video Solution

2 × 2

(adjA) = A

|adjA| = |A|

18. The number of  matrices a whose entries are either 0 or 1 and for

which the system  has exactly two distinct solutions is

3 × 3

A
⎡
⎢
⎣

x

y

z

⎤
⎥
⎦

=
⎡
⎢
⎣

1

0

0

⎤
⎥
⎦

https://dl.doubtnut.com/l/_H9iY8Cs1cY9H
https://dl.doubtnut.com/l/_it9exrJS23nr


A. o

B. 

C. 168

D. 2

Answer: A

Watch Video Solution

29 − 1

19. Let P be an odd prime number and  be the following set of 

matrices : 

  

The number of A in  such that det (A) is not divisible by p is

A. 

B. 

C. 

D. 

Tp 2 × 2

TP = {A = [
a b

c a
] : a, b, c ∈ {0, 1, ..., p − 1}}

TP

(p − 1)
2

2(p − 1)

(p − 1)
2

+ 1

2p − 1

https://dl.doubtnut.com/l/_it9exrJS23nr
https://dl.doubtnut.com/l/_Za7rDhnon21o


Answer: D

Watch Video Solution

20. Let P be an odd prime number and  be the following set of 

matrices : 

  

The number of A in  such that det (A) is not divisible by p is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Tp 2 × 2

TP = {A = [
a b

c a
] : a, b, c ∈ {0, 1, ..., p − 1}}

TP

(p − 1)(p2 − p + 1)

p3 − (p − 1)
2

(p − 1)
2

(p − 1)(p2 − 2)

https://dl.doubtnut.com/l/_Za7rDhnon21o
https://dl.doubtnut.com/l/_58IOxZJSk8XS


21. Let P be an odd prime number and  be the following set of 

matrices : 

  

The number of A in  such that det (A) is not divisible by p is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Tp 2 × 2

TP = {A = [
a b

c a
] : a, b, c ∈ {0, 1, ..., p − 1}}

TP

2P 2

p3 − 5p

p33p

P 3 = p2

22. Let K be a positive real number and  and 

. If det (adj A) + det (adj B) , then 

A =
⎡
⎢ ⎢
⎣

2k − 1 2√k 2√k

2√k 1 −2k

−2√k 2k −1

⎤
⎥ ⎥
⎦

B =
⎡
⎢ ⎢
⎣

0 2k − 1 √k

1 − 2k 0 2

−√k −2√k 0

⎤
⎥ ⎥
⎦

= 106 [k]

https://dl.doubtnut.com/l/_lbd8JFSuudx0
https://dl.doubtnut.com/l/_BDUB5A9L3ZzC


is equal to ______ . 

[Note : adj M denotes the adjoint of a square matrix M and  denotes

the largest integer less than or equal to .]

Watch Video Solution

[k]

k

23. The number of 3 x 3 non-singular matrices, with four entries as 1 and

all other entries as 0, is:- (1) 5 (2) 6 (3) at least 7 (4) less than 4

A. 5

B. 6

C. atleast 7

D. less then 4

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_BDUB5A9L3ZzC
https://dl.doubtnut.com/l/_0iFETbTyIS0Q


24. Let a be a  matrix with non-zero entries and let , where 

is a  identity matrix. De�ne Tr(A)= sum of diagonal elements of A and

|A| = determinant of matrix A. 

Statement 1 : Tr   

Statement 2 : 

A. Statement -1 is true, Statement - 2 is true, Statement -2 is not 

a correct explanation for Statement-1

B. Statement-1 is true, Statement-2 is false

C. Statement-1 is false, Statement-2 is true

D. Statement -1 is true, Statement-2 is true, Statement-2 is a 

correct explanation for Statement-1

Answer: B

Watch Video Solution

2 × 2 A2 = I I

2 × 2

(A) = 0

|A| = 1

https://dl.doubtnut.com/l/_dla0yyZLIhVY


25. Let M and N be two  nonsingular skew-symmetric matrices such

that . If  denotes the transpose of P, then 

 is equal to

A. 

B. 

C. 

D. MN

Answer: C

Watch Video Solution

3 × 3

Mn = NM P T

M 2N 2(M TN)
− 1

(MN − 1)
T

M 2

−N 2

−M 2

26. Let a, b, and c be three real numbers satifying   

  

If the point P(a, b, c) with reference to (E) lies on the plane

, then the value of  is

[ a b c ]

⎡
⎢
⎣

1 9 7

8 2 7

7 3 7

⎤
⎥
⎦

= [ 0 0 0 ]

2x + y + z = 1 7a + b + c

https://dl.doubtnut.com/l/_yhGVu9ikPa0z
https://dl.doubtnut.com/l/_zSvUqJnJJdnO


A. 0

B. 12

C. 7

D. 6

Answer: D

Watch Video Solution

27. Let a, b, and c be three real numbers satifying   

  

Let  be a solution of  with . If  with b and c

satisfying (E), then the value of  is equal to

A. -2

B. 2

C. 3

[ a b c ]

⎡
⎢
⎣

1 9 7

8 2 7

7 3 7

⎤
⎥
⎦

= [ 0 0 0 ]

ω x3 − 1 = 0 Im(ω) > 0 a = 2

+ +
3

ωa

1

ωb

3

ωc

https://dl.doubtnut.com/l/_zSvUqJnJJdnO
https://dl.doubtnut.com/l/_eNv1RPYRPpJS


D. -3

Answer: A

Watch Video Solution

28. Let a, b, and c be three real numbers satifying   

  

Let , with a and c satisfying (E). If  and  are the roots of the

quadratic equation , then  is

A. 6

B. 3

C. 

D. 

Answer: B

Watch Video Solution

[ a b c ]

⎡
⎢
⎣

1 9 7

8 2 7

7 3 7

⎤
⎥
⎦

= [ 0 0 0 ]

b = 6 α β

ax2 + bx + c = 0
∞

∑
n= 0

( + )
n1

α

1

β

6

7

∞

https://dl.doubtnut.com/l/_eNv1RPYRPpJS
https://dl.doubtnut.com/l/_aVbJl9TZSGEc


29. Let  be cube root of unity and  be the set of all non-singular

matrices of the form  each of  is either 

 Then the number of distinct matrices in the set  is a. 2 b.  c. 

d. 

A. 2

B. 6

C. 4

D. 8

Answer: A

Watch Video Solution

ω ≠ 1 S

[1abω1cω2ω1], where a, b, andc

ω or ω2. S 6 4

8

30. Let  be a  matrix satisfying 

 Then the sum of

the diagonal entries of  is _________.

M 3 × 3

M[010] = M[1 − 10] = [11 − 1], andM[111] = [0012]

M

https://dl.doubtnut.com/l/_aVbJl9TZSGEc
https://dl.doubtnut.com/l/_AlZI6kdNMjGp
https://dl.doubtnut.com/l/_l1HOXMi3znKK


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

31. Let A and B two symmetric matrices of order 3. 

Statement 1 :  and  are symmetric matrices. 

Statement 2 :  is symmetric matrix if matrix multiplication of A with B

is commutative.

A. Statement -1 is true, Statement - 2 is true, Statement -2 is not 

a correct explanation for Statement-1

B. Statement-1 is true, Statement-2 is false

C. Statement-1 is false, Statement-2 is true

A(BA) (AB)A

AB

https://dl.doubtnut.com/l/_l1HOXMi3znKK
https://dl.doubtnut.com/l/_JcJNEc5utXQo


D. Statement -1 is true, Statement-2 is true, Statement-2 is a 

correct explanation for Statement-1

Answer: A

Watch Video Solution

32. Let  be a  matrix and let 

 If the determinant of 

 is 2, then the determinant of the matrix  is  b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

P = [aij] 3 × 3

Q = [bij], wherebij = 2i+ jaijf or 1 ≤ i, j ≤ 3.

P Q 210 211 212 213

211

212

213

210

https://dl.doubtnut.com/l/_JcJNEc5utXQo
https://dl.doubtnut.com/l/_2E9LxSc1VXlb


33. If P is a  matrix such that , where  is the

transpose of P and I is the  identity matrix, then there exists a

column matrix,  such that

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

3 × 3 P T = 2P + I P T

3 × 3

X =
⎡
⎢
⎣

x

y

z

⎤
⎥
⎦

≠
⎡
⎢
⎣

0

0

0

⎤
⎥
⎦

PX =
⎡
⎢
⎣

0

0

0

⎤
⎥
⎦

PX = X

PX = 2X

PX = − X

34. If the adjoint of a 3x3 matrix P is (1 4 4) (2 1 7) (1 1 3) , then the possible

value(s) of the determinant of P is (are) (A) -2 (B) -1 (C) 1 (D) 2

A. -2

https://dl.doubtnut.com/l/_2E9LxSc1VXlb
https://dl.doubtnut.com/l/_qUTFSCOUE6tc
https://dl.doubtnut.com/l/_QosS05WSvd8k


B. -1

C. 1

D. 2

Answer: A::D

Watch Video Solution

35. Let . If  and  are column matrices such that 

 and , then  is equal to :

A. 

B. 

C. 

D. 

A =
⎛
⎜
⎝

1 0 0

2 1 0

3 2 1

⎞
⎟
⎠

u1 u2

Au1 =
⎛
⎜
⎝

1

0

0

⎞
⎟
⎠

Au2 =
⎛
⎜
⎝

0

1

0

⎞
⎟
⎠

u1 + u2

⎛
⎜
⎝

−1

−1

0

⎞
⎟
⎠

⎛
⎜
⎝

1

−1

−1

⎞
⎟
⎠

⎛
⎜
⎝

−1

1

0

⎞
⎟
⎠

⎛
⎜
⎝

−1

1

−1

⎞
⎟
⎠

https://dl.doubtnut.com/l/_QosS05WSvd8k
https://dl.doubtnut.com/l/_B8jNKsQ7gRrM


Answer: B

Watch Video Solution

36. Let P and Q be  matrices . If  and ,

then determinant of  is equal to :

A. 0

B. -1

C. -2

D. 1

Answer: A

Watch Video Solution

3 × 3 P ≠ Q P 3 = Q3 P 2Q = Q2P

(P 2 + Q2)

https://dl.doubtnut.com/l/_B8jNKsQ7gRrM
https://dl.doubtnut.com/l/_sO5chO83CuX1


37. IF  is the adjoint of  matrix A and , then 

 is equal to :

A. 11

B. 5

C. 0

D. 4

Answer: A

Watch Video Solution

P =
⎡
⎢
⎣

1 α 3

1 3 3

2 4 4

⎤
⎥
⎦

3 × 3 |A| = 4

α

38. For  matrices  which of the following statement (s) is

(are) NOT correct ? 

Statement - I :  is symmetricor skew-symmetric, according as  is

symmetric or skew-symmetric. 

Statement - II :  is skew-symmetric for all symmetric matrices 

3 × 3 M and N,

N TMN M

MN − NM

https://dl.doubtnut.com/l/_KMj2fduFcO8G
https://dl.doubtnut.com/l/_EnjBUFIyWvrI


.  

Statement - III :  is symmetric for all symmetric matrices .  

Statement - IV :  for all invertible matrices 

.

A.  is symmetric or skew-symmetric, according as M  

is symmetric of skew-symmetric

B.  is skew-symmetric for all symmetric matrices  

M and N

C. MN is symmetric for all symmetric matrices M and N

D. (adj M) (adj N) = adj (MN) for all invertible matrices M and N

Answer: C::D

Watch Video Solution

MandN

MN MandN

(adjM)(adjN) = adj(MN)

MandN

N TMN

MN − NM

39. Let  be a complex cube root of unity with  be a 

 matrix withe  Then  a.  b.  c.  d. 

ω ω ≠ 1andP = [pij]

n × n pij = ωi+ j. p2 ≠ O, when = 57 55 58

https://dl.doubtnut.com/l/_EnjBUFIyWvrI
https://dl.doubtnut.com/l/_znDMQUPsHaeW


A. 55

B. 56

C. 57

D. 58

Answer: A::B::D

Watch Video Solution

56

40. If A is an  non-singular matrix such that 

 equals

A. 

B. 

C. 

D. 

3 × 3

AAT = ATA and B = A− 1AT ,  then BBT

B− 1

(B− 1)

I + B

I

https://dl.doubtnut.com/l/_znDMQUPsHaeW
https://dl.doubtnut.com/l/_UGbqSLsi7Y79


Answer: D

Watch Video Solution

41. Let M be a  symmetric matrix with integer entries.  

Then , M is invertible, if

A. the �rst column of M is the transpose of the second row of 

M

B. The second row of M is the transpose of the �rst column of 

M

C. m is a diagonal matrix with non- zero entries in the main 

diagonal

D. the product of entries in the main diagonal of M is not the 

square of an integer

Answer: C::D

h id l i

2 × 2

https://dl.doubtnut.com/l/_UGbqSLsi7Y79
https://dl.doubtnut.com/l/_bIAGVaMC8BTD


Watch Video Solution

42. Let M and N be two  matrices such that . Further, if 

 and , then

A. determinant of  is 0

B. there is a  non-zero matrix  such that   

is the zero matrix

C. determinant of

D. for a  matrix  if  equals the zero  

matrix, then  is the zero matrix

Answer: A::B

Watch Video Solution

3 × 3 MN = NM

M ≠ N 2 M 2 = N 4

(M 2 + MN 2)

3 × 3 U (M 2 + MN 2)U

(m2 + MN 2) ≥ 1

3 × 3 U (M 2 + MN 2)U

U

https://dl.doubtnut.com/l/_bIAGVaMC8BTD
https://dl.doubtnut.com/l/_vB3kMtULU5s8


43. If  is a matrix satisying the equation ,

where  is  identity matrix, then the ordered pair (a, b) is equal to

A. (2, 1)

B. (-2, -1)

C. 

D. 

Answer: B

Watch Video Solution

A =
⎡
⎢
⎣

1 2 2

2 1 −2

a 2 b

⎤
⎥
⎦

AAT = 9I

I 3 × 3

(2, − 1)

( − 2, 1)

44. Let  be two arbitrary,  , non-zero, skew-symmetric

matrices and  be an arbitrary  , non-zero, symmetric matrix. Then

which of the following matrices is (are) skew symmetric?

A. 

X and Y 3 × 3

Z 3 × 3

Y 3Z4 − Z4Y 3

https://dl.doubtnut.com/l/_CS687YYnKrsw
https://dl.doubtnut.com/l/_GdRthK62r2EB


B. 

C. 

D. 

Answer: C::D

Watch Video Solution

X44 + Y 44

X4Z3 − Z3X4

X23 + Y 23

45. If  and A adj , then  is equal to

A. 5

B. 13

C. 4

D. -1

Answer: A

Watch Video Solution

A = [
5a −b

3 2
] A = AAT 5a + b

https://dl.doubtnut.com/l/_GdRthK62r2EB
https://dl.doubtnut.com/l/_7jXjrOoBQBv8
https://dl.doubtnut.com/l/_gJG1HbIi0HLa


46. Let  where  Suppose  is a

matrix such that  where is the identity

matrix of order 3. If  then

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

p =
⎡
⎢
⎣

3 −1 −2

2 0 α

3 −5 0

⎤
⎥
⎦

, α ∈ R. Q = [qij]

PQ = kI, k ∈ R, k ≠ 0 and I

q23 = − and det(Q) = ,
k

8

k2

2

α = 0, k = 8

4α − k + 8 = 0

det(padj(Q)) = 29

det(Qadj(P )) = 213

47. Let , where , and . Let 

 and I be the identity matrix of order 2. Then the

total number of ordered pairs (r, s) for which  is ______.

z =
−1 + √3i

2
i = √−1 r, s ∈ {1, 2, 3}

P = [
( − z)

r
z2s

z2s zr
]

P 2 = − I

https://dl.doubtnut.com/l/_gJG1HbIi0HLa
https://dl.doubtnut.com/l/_39AK7r5SXDdA


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

|a − b|
1

2

|a + b|
1

2

|a − b|

|a + b|

48. Let  and Q =  be two  matrices such that 

. Then  is equal to

A. 52

B. 103

C. 201

D. 205

P =
⎡
⎢
⎣

1 0 0

3 1 0

9 3 1

⎤
⎥
⎦

[qij] 3 × 3

Q − P 5 = I3
q21 + q31

q32

https://dl.doubtnut.com/l/_39AK7r5SXDdA
https://dl.doubtnut.com/l/_RKYOcqndCcME


Answer: B

Watch Video Solution

49. If , then adj  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A = [
2 −3

−4 1
] (3A2 + 12A)

[
72 −63

−84 51
]

[
72 −84

−63 51
]

[
51 63

84 72
]

[
51 84

63 72
]

https://dl.doubtnut.com/l/_RKYOcqndCcME
https://dl.doubtnut.com/l/_Z0TxjxZd5Iqp

