
MATHS

BOOKS - RD SHARMA MATHS

(HINGLISH)

ADJOINTS AND INVERSE OF MATRIX

Solved Examples And Exercises

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb


1. Find the non-singular matrices  if its is

given that 

Watch Video Solution

A,

adj(A) =
⎡
⎢
⎣

−1 −2 1

3 0 −3

1 −4 1

⎤
⎥
⎦

2. If A is a non-singular matrix, prove that:

 is also non -singular 

.

Watch Video Solution

adjA (adjA) − 1 = A
1

|A|

https://dl.doubtnut.com/l/_f0KnXJQeLvmJ
https://dl.doubtnut.com/l/_sITKSmW8HB6M
https://dl.doubtnut.com/l/_xb0fQqS3Qfn7


3. If  is a non-singular matrix, prove that

Watch Video Solution

A

(adjA)
− 1

= (adjA− 1)

4. Find the matrix A such that  and 

Watch Video Solution

|A| = 2

adj(A) =
⎡
⎢
⎣

2 2 0

2 5 1

0 1 1

⎤
⎥
⎦

https://dl.doubtnut.com/l/_xb0fQqS3Qfn7
https://dl.doubtnut.com/l/_7ZIMOAKeWay5


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

 , then write the value of 

Watch Video Solution

|A| = 2 adj(adjA)

6. If  is a square matrix of order  such that

 , then �nd the value of 

Watch Video Solution

A 3

|A| = 3 |adj(adjA)|

https://dl.doubtnut.com/l/_5RxcerKfOlgP
https://dl.doubtnut.com/l/_Fwf1fqD3jr5V


7. Compute the adjoint of the matrix A given

by  and verify that 

Watch Video Solution

A =
⎡
⎢
⎣

1 4 5

3 2 6

0 1 0

⎤
⎥
⎦

A(adjA) = |A|I = (adjA)A

8. Find the inverse of the matrix

Watch Video Solution

A =
⎡
⎢
⎣

8 4 2

4 9 4

1 2 8

⎤
⎥
⎦

https://dl.doubtnut.com/l/_BYacq5zLSgcJ
https://dl.doubtnut.com/l/_4WTerV8DyjAl


9. If  is a square matrix of order  prove

that 

Watch Video Solution

A n,

|AadjA| = |A|n

10. Find the adjoint of matrix

Watch Video Solution

A = [aij] =
⎡
⎢
⎣

1 1 1

2 1 −3

−1 2 3

⎤
⎥
⎦

https://dl.doubtnut.com/l/_gcMlxucQuVSX
https://dl.doubtnut.com/l/_IpxBNmBD5nAg


11. For the matrix  �nd  and 

sot that  Hence, Find 

Watch Video Solution

A = [
3 1

7 5
], x y

A2 + xI + yA = 0 A− 1

12. Show that the matrix 

satis�es the equation  and

hence �nd 

Watch Video Solution

A =
⎡
⎢
⎣

1 2 2

2 1 2

2 2 1

⎤
⎥
⎦

A2 − 4A − 5I3 = 0

A− 1

https://dl.doubtnut.com/l/_VnYloXotoD28
https://dl.doubtnut.com/l/_VKI20KMpNFtB
https://dl.doubtnut.com/l/_yD8DSuUafUb5


13. If  �nd  and

verify that 

Watch Video Solution

A =
⎡
⎢
⎣

cosα −sinα 0

sinα cosα 0

0 0 1

⎤
⎥
⎦

adj

A(adjA) = (adjA)A = |A|I3

14. If  show that 

Watch Video Solution

A = [
1 tanx

−tanx 1
],

ATA− 1 = [
cos 2x −sin 2x

sin 2x cos 2x
]

https://dl.doubtnut.com/l/_yD8DSuUafUb5
https://dl.doubtnut.com/l/_bX7fVJmAZIgz


15. If matrix  satis�es 

. Find the values of  and 

Watch Video Solution

A =
⎡
⎢
⎣

0 2y z

x y −z

x −y z

⎤
⎥
⎦

A'A = I x, y z

16. Find a  matrix  such that 

Watch Video Solution

2 × 2 B

B[
1 −2

1 4
] = [

6 0

0 6
]

https://dl.doubtnut.com/l/_jj2P9ntFUoUA
https://dl.doubtnut.com/l/_XkmPBZHP1NFW


17. Find the matrix  satisfying the matrix

equation 

Watch Video Solution

A

[
2 1

3 2
]A[

−3 2

5 −3
] = [

1 0

0 1
]

18. If  is a symmetric matrix, write whether

 is symmetric or skew-symmetric.

Watch Video Solution

A

AT

https://dl.doubtnut.com/l/_Qtr4MH6tjZat
https://dl.doubtnut.com/l/_lJmRn12Ut5Yx


19. Using elementary row transformation �nd

the inverse of the matrix 

Watch Video Solution

A =
⎡
⎢
⎣

3 −1 −2

2 0 −1

3 −5 0

⎤
⎥
⎦

20. Let  be a non-singular matrix. Show that

 is symmetric if 

Watch Video Solution

A

ATA− 1 A2 = (AT )
2

https://dl.doubtnut.com/l/_u4BfBe4vJzFj
https://dl.doubtnut.com/l/_Yti7rh67WUVm


21. If  is such that 

,�nd 

Watch Video Solution

A = [
cosα sinα

−sinα cosα
]

AT = A− 1 α

22. Find the adjoint of matrix

 .

Watch Video Solution

A = [aij] = [
p q

r s
]

https://dl.doubtnut.com/l/_zC4ZQLe2IHWw
https://dl.doubtnut.com/l/_XJHi5kGNJuro


23. Find the adjoint of matrix

 .

Watch Video Solution

A =
⎡
⎢
⎣

1 1 1

2 1 − 3

−1 2 3

⎤
⎥
⎦

24. Compute the adjoint of the matrix  given

by ,   and verify that 

Watch Video Solution

A

A =
⎡
⎢
⎣

1 −2 −2

2 1 −2

2 −2 1

⎤
⎥
⎦

A(adjA) = |A|I = (adjA)A.

https://dl.doubtnut.com/l/_j9p8e879qRvB
https://dl.doubtnut.com/l/_ufs2ykMnH7GQ


25. Find the inverse of the matrix  .

Watch Video Solution

[
2 −1

3 4
]

26. Find the inverse of the matrix

 .

Watch Video Solution

A =
⎡
⎢
⎣

8 4 2

2 9 4

1 2 8

⎤
⎥
⎦

https://dl.doubtnut.com/l/_qZ9Ixmxo8mHi
https://dl.doubtnut.com/l/_za3jRmbKNz1L


27. If  is an invertible matrix of order 3 and

 , then �nd  .

Watch Video Solution

A

|A| = 5 |adjA|

28. If  is an invertible matrix of order 

such that  . Then, �nd  .

Watch Video Solution

A 3 × 3

|A| = 2 adj(adjA)

https://dl.doubtnut.com/l/_TlRt3N5S4H5c
https://dl.doubtnut.com/l/_eAAwGnhdfJ6E


29. If  is an square matrix of order  such

that  , then write the value of 

 .

Watch Video Solution

A 3

|A| = 2

|adj(adjA)|

30. If  , then �nd 

 .

Watch Video Solution

A =
⎡
⎢
⎣

3 0 −1

2 3 0

0 4 1

⎤
⎥
⎦

|adj(adjA)|

https://dl.doubtnut.com/l/_JDSN9IWzBDkP
https://dl.doubtnut.com/l/_uluOzxM1GIO2
https://dl.doubtnut.com/l/_xw5ujJtxLlzf


31. If ,  , �nd  .

Watch Video Solution

A = [
a b

c d
] adj A

32. If  ,

�nd  and verify that 

 .

Watch Video Solution

A = [cosα − sinα0 sinα cosα0001]

adj A

A(adj A) = (adj A)A = |A|I3

33. If  , show that A = [
2 3

5 −2
]

A− 1 = A.
1

19

https://dl.doubtnut.com/l/_xw5ujJtxLlzf
https://dl.doubtnut.com/l/_G7JHWI1VkL0N
https://dl.doubtnut.com/l/_ngpXvlJMA1an


Watch Video Solution

34. Find the inverse of  and

verify that 

Watch Video Solution

A =
⎡
⎢
⎣

1 3 3

1 4 3

1 3 4

⎤
⎥
⎦

A− 1A = I3.

35. If  , show that 

 .

Watch Video Solution

A = [
1 tanx

−tanx 1
]

AT  A− 1 = [
cos 2x −sin 2x

sin 2x cos 2x
]

https://dl.doubtnut.com/l/_ngpXvlJMA1an
https://dl.doubtnut.com/l/_zfKX2Mxf9c68
https://dl.doubtnut.com/l/_Q6jDLnJQSFO8


36. If ,  and  , verify

that  .

Watch Video Solution

A = [
3 2

7 5
] B = [

6 7

8 9
]

(AB) − 1 = B− 1A− 1

37. Show that  satis�es the

equation  . Hence, �nd 

.

Watch Video Solution

A = [2 − 334]

x2 − 6x + 17 = 0 A− 1

https://dl.doubtnut.com/l/_Q6jDLnJQSFO8
https://dl.doubtnut.com/l/_CaelsWC7Zfhe
https://dl.doubtnut.com/l/_EXAgYu3I1vTM
https://dl.doubtnut.com/l/_oORCNRizMkfo


38. For the matrix  , �nd  and 

so that 

Watch Video Solution

A = [
3 1

7 5
] x y

A2 + xI = yA.

39. 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/_oORCNRizMkfo
https://dl.doubtnut.com/l/_oosSl4hyaXDz


40. Show that the matrix 

satis�es the equation 

and hence �nd 

Watch Video Solution

A =
⎡
⎢
⎣

1 2 2

2 1 2

2 2 1

⎤
⎥
⎦

A2 − 4A − 5I3 = O

A− 1.

41. If  , show that 

 .

Watch Video Solution

A =
⎡
⎢
⎣

−1 2 0

−1 1 1

0 1 0

⎤
⎥
⎦

A− 1 = A2

https://dl.doubtnut.com/l/_y1e2DzN4O7ey
https://dl.doubtnut.com/l/_BaF44o0PpiJD


42. Find a  matrix  such that 

 .

Watch Video Solution

2 × 2 B

B[
1 −2

1 4
] = [

6 0

0 6
]

43. Find the matrix  satisfying the matrix

equation  .

Watch Video Solution

A

[
2 1

3 2
]A[

−3 2

5 −3
] = [

1 0

0 1
]

https://dl.doubtnut.com/l/_hBNMRQx4xCIy
https://dl.doubtnut.com/l/_CDL3oyCaBGK2


44. Find the matrix  for which 

 .

Watch Video Solution

X

[1 − 43 − 2]X = [ − 16 − 672]

45. If  and 

,�nd  .

Watch Video Solution

A = [01312x231]

A− 1 = [1/2 − 45/2 − 1/23 − 3/21/2y1/2]

x,  y

https://dl.doubtnut.com/l/_vJOoOl26nDQB
https://dl.doubtnut.com/l/_GophpKxzjF6q


46. If  is such

that  , �nd  .

Watch Video Solution

A = [cosα sinα − sinα cosα]

AT = A− 1 α

47. If matrix  satis�es 

 , �nd 

Watch Video Solution

A =
⎡
⎢
⎣

0 2 y

z x y

−z x − y z

⎤
⎥
⎦

AT = A− 1 x,  y,  z.

https://dl.doubtnut.com/l/_kUetkJfUp6j4
https://dl.doubtnut.com/l/_EWXZhr1wULhd


48. Find the matrix  such that  and 

 .

Watch Video Solution

A |A| = 2

adjA =
⎡
⎢
⎣

2 2 0

2 5 1

0 1 1

⎤
⎥
⎦

49. If  is a non-singular matrix, prove that:

 is also non-singular (ii) 

Watch Video Solution

A

adj (A)

(adj A) − 1 = A.
1

|A|

https://dl.doubtnut.com/l/_PNGXeFxsmMG2
https://dl.doubtnut.com/l/_nSYRtdQj2YoP
https://dl.doubtnut.com/l/_B7qO89nUStcH


50. If  is a non-singular matrix, prove that

 .

Watch Video Solution

A

(adj A)
− 1

= (adj A− 1)

51. Find the non-singular matrices  , if it is

given that

 .

Watch Video Solution

A

adj (A) = [ − 1 − 2130 − 31 − 41]

https://dl.doubtnut.com/l/_B7qO89nUStcH
https://dl.doubtnut.com/l/_lLwheKadMaRs


52. If  , �nd 

and  .

Watch Video Solution

A =
⎡
⎢
⎣

2 −1 1

−1 2 −1

1 −1 2

⎤
⎥
⎦

(adj A)
− 1

(adj A− 1)

53. Let  be a non-singular matrix. Show that

 is symmetric if  .

Watch Video Solution

A

ATA− 1 A2 = (AT )
2

https://dl.doubtnut.com/l/_5XzLCqiDiWPy
https://dl.doubtnut.com/l/_vjaiYnFwdw4P


54. Find the adjoint of the following matrices:

 (ii)  Verify that 

 for the above

matrices.

Watch Video Solution

[
−3 5

2 4
] [

a b

c d
]

(adj A)A = |A|I = A(adj A)

55. Find the adjoint of the following matrices:

 (ii) 

 Verify that 

[cosα sinα sinα cosα]

[1 tanα/2 − tanα/21]

https://dl.doubtnut.com/l/_ZddSpLwzYyVK
https://dl.doubtnut.com/l/_xaGYrWPy7pbX


 for the above

matrices.

Watch Video Solution

(adj A)A = |A|I = A(adj A)

56. Compute the adjoint of each of the

following matrices:  (ii) 

 (iii)  (iv) 

 Verify that 

⎡
⎢
⎣

1 2 2

2 1 2

2 2 1

⎤
⎥
⎦

⎡
⎢
⎣

1 2 5

2 3 1

−1 1 1

⎤
⎥
⎦

⎡
⎢
⎣

2 −1 3

4 2 5

0 4 −1

⎤
⎥
⎦

⎡
⎢
⎣

2 0 −1

5 1 0

1 1 3

⎤
⎥
⎦

https://dl.doubtnut.com/l/_xaGYrWPy7pbX
https://dl.doubtnut.com/l/_mT1K1d9PzyhZ


 for the above

matrices.

Watch Video Solution

(adj A)A = |A|I = A(adj A)

57. For the matrix  ,

show that  .

Watch Video Solution

A = [1 − 1123018210]

A(adj A) = O

58. If  , show that 

 .

A = [ − 4 − 3 − 3101443]

adj A = A

https://dl.doubtnut.com/l/_mT1K1d9PzyhZ
https://dl.doubtnut.com/l/_XsDpRV2OBkUv
https://dl.doubtnut.com/l/_zyJRgHmBbDGx


Watch Video Solution

59. If  , show that 

 .

Watch Video Solution

A =
⎡
⎢
⎣

−1 −2 −2

2 1 −2

2 −2 1

⎤
⎥
⎦

adj A = 3AT

60. Find  for the matrix 

 .

Watch Video Solution

A(adj A)

A = [1 − 2302 − 1 − 452]

https://dl.doubtnut.com/l/_zyJRgHmBbDGx
https://dl.doubtnut.com/l/_1B3gVVPmeAza
https://dl.doubtnut.com/l/_b7RMf0KSlIec


61. Find the inverse of each of the following

matrices:  (ii) 

(iii)  (iv) 

Watch Video Solution

[cos θ sin θ − sin θ cos θ] [0110]

[ab c ]
1 + bc

a
[25 − 31]

62. Find the inverse of 

Watch Video Solution

⎡
⎢
⎣

1 2 3

2 3 1

3 1 2

⎤
⎥
⎦

https://dl.doubtnut.com/l/_23rx5RUJpSxV
https://dl.doubtnut.com/l/_0LpAAUlujkSk


63. Find the inverse of 

Watch Video Solution

A =
⎡
⎢
⎣

1 2 5

1 −1 −1

2 3 −1

⎤
⎥
⎦

64. Find the inverse of

Watch Video Solution

[2 − 11 − 12 − 11 − 12]

65. Find the inverse of [20 − 1510013]

https://dl.doubtnut.com/l/_PUaCAvZCUWcl
https://dl.doubtnut.com/l/_7EEUCUT6AjWj
https://dl.doubtnut.com/l/_wRmpDm8z1zAt


Watch Video Solution

66. Find the inverse of 

Watch Video Solution

⎡
⎢
⎣

0 1 −1

4 −3 4

3 −3 4

⎤
⎥
⎦

67. Find the inverse of 

Watch Video Solution

⎡
⎢
⎣

0 0 −1

3 4 5

−2 −4 −7

⎤
⎥
⎦

https://dl.doubtnut.com/l/_wRmpDm8z1zAt
https://dl.doubtnut.com/l/_AaoiSAkuPeJ4
https://dl.doubtnut.com/l/_ERTCameUzNzE


68. Find the inverse of

Watch Video Solution

[1000 cosα sinα0 sinα − cosα]

69. Find the inverse following matrix and verify

that  . 

Watch Video Solution

A− 1A = I3 [133143134]

https://dl.doubtnut.com/l/_7wJloNVYzOpd
https://dl.doubtnut.com/l/_s4qmdAvpptH4


70. Find the inverse following matrix and verify

that  . 

Watch Video Solution

A− 1A = I3 [231341372]

71. For the following pair of matrix verify that

 .  and 

Watch Video Solution

(AB)
− 1

= B− 1A− 1 A = [
3 2

7 5
]

B = [
4 6

3 2
]

https://dl.doubtnut.com/l/_nc3h2wAxJB5z
https://dl.doubtnut.com/l/_dim3UCsNtqSS


72. For the following pair of matrix verify that

 .  and 

Watch Video Solution

(AB) − 1 = B− 1A− 1 A = [2153]

B = [4534]

73. Let  and  . Find 

Watch Video Solution

A = [
3 7

2 5
] B = [

6 8

7 9
]

(AB)
− 1

https://dl.doubtnut.com/l/_x1076D9qkgyd
https://dl.doubtnut.com/l/_CQFSh5CwQS3t


74. Given  , compute 

and show that  .

Watch Video Solution

A = [
2 −2

−4 7
] A− 1

2A− 1 = 9I − A

75. If  , then show that 

Watch Video Solution

A = [
4 5

2 1
]

A − 3I = 2(I + 3A− 1)

https://dl.doubtnut.com/l/_C6aIt8yWNLEZ
https://dl.doubtnut.com/l/_EIISTEHrTly0


76. Find the inverse of the matrix

 and show that 

 .

Watch Video Solution

A = [
a b

c
]1 + bc

a

aA− 1 = (a2 + bc + 1)I − aA

77. Given  and 

 . Compute  .

Watch Video Solution

A =
⎡
⎢
⎣

5 0 4

2 3 2

1 2 1

⎤
⎥
⎦

B− 1 =
⎡
⎢
⎣

1 3 3

1 4 3

1 3 4

⎤
⎥
⎦

(AB)
− 1

https://dl.doubtnut.com/l/_ibbc8fIPuKV0
https://dl.doubtnut.com/l/_NJ0rsQxWvIwB


78. Let

 and 

 .

Show that  (ii) 

 (iii) 

 .

Watch Video Solution

F (α) = [cosα − sinα0 sinα cosα0001]

G(β) = [cos β0 sinβ010 − sinβ0 cos β]

[F (α)] − 1 = F ( − α)

[G(β)] − 1 = G( − β)

[F (α)G(β)] − 1 = G( − β)F ( − α)

79. If  , verify that 

 , where  and 

A = [
2 3

1 2
]

A2 − 4A + I = O I = [
1 0

0 1
]

https://dl.doubtnut.com/l/_gGd7pwhiwNcr
https://dl.doubtnut.com/l/_pB62TrsVcvBD


 . Hence, �nd  .

Watch Video Solution

O = [
0 0

0 0
] A− 1

80. Show that  satis�es the

equation  . Hence, �nd 

 .

Watch Video Solution

A = [
−8 5

2 4
]

A2 + 4A − 42I = O

A− 1

81. If  , show that 

 . Hence, �nd  .

A = [
3 1

−1 2
]

A2 − 5A + 7I = O A− 1

https://dl.doubtnut.com/l/_pB62TrsVcvBD
https://dl.doubtnut.com/l/_mnIuJTwksaN5
https://dl.doubtnut.com/l/_NV0jlXQkHVfN


Watch Video Solution

82. If  , �nd  and  such that 

 . Hence, evaluate  .

Watch Video Solution

A = [
4 3

2 5
] x y

A2 − xA + yI = O A− 1

83. If  , �nd the value of  so

that  Hence, �nd  .

Watch Video Solution

A = [3 − 24 − 2] λ

A2 = λA − 2I. A− 1

https://dl.doubtnut.com/l/_NV0jlXQkHVfN
https://dl.doubtnut.com/l/_JPeliLqNLgcF
https://dl.doubtnut.com/l/_g1QsmnR64AQ2
https://dl.doubtnut.com/l/_RIloQvgffzbV


84. Show that  satis�es the

equation  . Thus, �nd 

Watch Video Solution

A = [
5 3

−1 −2
]

x2 − 3x − 7 = 0 A− 1

85. Show that  satis�es the

equation  . Thus, �nd 

Watch Video Solution

A = [
6 5

7 6
]

x2 − 12x + 1 = 0 A− 1

https://dl.doubtnut.com/l/_RIloQvgffzbV
https://dl.doubtnut.com/l/_PUE0NmmJAWfJ


86. For the matrix  . Show

that  . Hence,

�nd  .

Watch Video Solution

A =
⎡
⎢
⎣

1 1 1

1 2 −3

2 −1 3

⎤
⎥
⎦

A3 − 6A2 + 5A + 11 I3 = O

A− 1

87. Show that the matrix,

 satis�es the equation,

 . Hence, �nd  .

Watch Video Solution

A =
⎡
⎢
⎣

1 0 −2

−2 −1 2

3 4 1

⎤
⎥
⎦

A3 − A2 − 3A − I3 = O A− 1

https://dl.doubtnut.com/l/_TFsdEi4lyORt
https://dl.doubtnut.com/l/_IdYj4nycKvUw


88. If  . Verify that 

 and hence �nd 

 .

Watch Video Solution

A =
⎡
⎢
⎣

2 −1 1

−1 2 −1

1 −1 2

⎤
⎥
⎦

A3 − 6A2 + 9A − 4I = O

A− 1

89. If  , prove that 

 .

Watch Video Solution

A =
⎡
⎢
⎣

−8 1 4

4 4 7

1 −8 4

⎤
⎥
⎦

1

9

A− 1 = AT

https://dl.doubtnut.com/l/_IdYj4nycKvUw
https://dl.doubtnut.com/l/_rvpysQnoQSKQ
https://dl.doubtnut.com/l/_0DVSN9n5G7qm


90. If  , show that 

 .

Watch Video Solution

A =
⎡
⎢
⎣

3 −3 4

2 −3 4

0 −1 1

⎤
⎥
⎦

A− 1 = A3

91. If  , show that 

 .

Watch Video Solution

A2 =
⎡
⎢
⎣

−1 0 2

0 0 1

−1 1 1

⎤
⎥
⎦

A2 = A− 1

https://dl.doubtnut.com/l/_0DVSN9n5G7qm
https://dl.doubtnut.com/l/_35ylkSukauaB
https://dl.doubtnut.com/l/_1FY9Gc26hAOc


92. Solve the matrix equation

 , where  is a 

matrix.

Watch Video Solution

[
5 4

1 1
]X = [

1 −2

1 3
] X 2 × 2

93. Find the matrix  satisfying the matrix

equation:  .

Watch Video Solution

X

X[
5 3

−1 −2
] = [

14 7

7 7
]

https://dl.doubtnut.com/l/_INyq17mD2NqX
https://dl.doubtnut.com/l/_J4gmBUVpBBKK


94. Find the matrix  for which: 

 .

Watch Video Solution

X

[
3 2

7 5
]X[

−1 1

−2 1
] = [

2 −1

0 4
]

95. Find the matrix  satisfying the equation: 

 .

Watch Video Solution

X

[
2 1

5 3
]X[

5 3

3 2
] = [

1 0

0 1
]

https://dl.doubtnut.com/l/_1L1g3aNCXVyi
https://dl.doubtnut.com/l/_MYi8MBOLp2HS


96. If  , �nd  and prove

that  .

Watch Video Solution

A = [122212221] A− 1

A2 − 4A − 5I = O

97. If  is a square matrix of order  , prove

that  .

Watch Video Solution

A n

|A adj A| = |A|n

https://dl.doubtnut.com/l/_JPSjtbBKGfvE
https://dl.doubtnut.com/l/_xyZzakirm24W


98. If and 

, �nd .

Watch Video Solution

A− 1 =
⎡
⎢
⎣

3 −1 1

−15 6 −5

5 −2 2

⎤
⎥
⎦

B =
⎡
⎢
⎣

1 2 −2

−1 3 0

0 −2 1

⎤
⎥
⎦

(AB)
− 1

99. If  , �nd  .

Watch Video Solution

A = [
1 −230

−14 −221
] (AT )

− 1

https://dl.doubtnut.com/l/_4UVYWlH1CfxV
https://dl.doubtnut.com/l/_DEt55kSCSnLj


100. Find the adjoint of the matrix

 and hence show that 

 .

Watch Video Solution

A =
⎡
⎢
⎣

−1 −2 −2

2 1 −2

2 −2 1

⎤
⎥
⎦

A(adj A) = |A| I3

101. Find  if  and show that

Watch Video Solution

A− 1 A =

∣
∣ 
∣
∣

0 1 1

1 0 1

1 1 0

∣
∣ 
∣
∣

A− 1 =
A2 − 3I

2

https://dl.doubtnut.com/l/_zYqchQOVHi7c
https://dl.doubtnut.com/l/_JkzJN88CEl1u


102. Use elementary column operation

 in the matrix equation 

Watch Video Solution

C2 → C2 − 2C1

[
4 2

3 3
] = [

1 2

0 3
][

2 0

1 1
]

103. Apply elementary transformation

 in the matrix equation 

Watch Video Solution

R2 → R2 − 3R1

[
11 −6

6 −4
] = [

1 3

0 2
][

2 0

3 −2
]

https://dl.doubtnut.com/l/_jDP9OBqiI6LB
https://dl.doubtnut.com/l/_wy8wOb3AsSXB
https://dl.doubtnut.com/l/_dPx0xgj31XA4


104. Using elementary transformations, �nd

the inverse of the matrix

Watch Video Solution

[
1 3

2 7
]

105. Using elementary transformations, �nd

the inverse of the matrix 

Watch Video Solution

[
1 3

2 7
]

https://dl.doubtnut.com/l/_dPx0xgj31XA4
https://dl.doubtnut.com/l/_HWxyBSGombD7


106. Using elementary row transformation �nd

the inverse of the matrix

Watch Video Solution

A = [3 − 1 − 220 − 13 − 50]

107. Find the inverse of the matrix

 by using elementary

row transformations.

Watch Video Solution

A =
⎛
⎜
⎝

1 2 −2

−1 3 0

0 −2 1

⎞
⎟
⎠

https://dl.doubtnut.com/l/_j7AeYmbkjcah
https://dl.doubtnut.com/l/_XhuU8jRbiUsa


108. Find the inverse using elementary row

transformations: 

Watch Video Solution

[714 − 3]

109. Find the inverse using elementary row

transformations:  (ii) 

Watch Video Solution

[16 − 35] [2513]

https://dl.doubtnut.com/l/_q22qXaXXmEHr
https://dl.doubtnut.com/l/_FafkhRs1AwNv


110. Find the inverse using elementary row

transformations: 

Watch Video Solution

[31027]

111. Find the inverse using elementary row

transformations: 

Watch Video Solution

[012123311]

https://dl.doubtnut.com/l/_GG7PuTiJfuFi
https://dl.doubtnut.com/l/_0xyaAvFeowUX


112. Find the inverse using elementary row

transformations: 

Watch Video Solution

[20 − 1510013]

113. Find the inverse using elementary row

transformations: 

Watch Video Solution

[231241372]

https://dl.doubtnut.com/l/_Cw4TWJYYSiml
https://dl.doubtnut.com/l/_jH5ecFAa6Zl8


114. Find the inverse using elementary row

transformations: 

Watch Video Solution

[3 − 342 − 340 − 11]

115. Find the inverse using elementary row

transformations: 

Watch Video Solution

[12023 − 11 − 13]

https://dl.doubtnut.com/l/_l7HoO8CiHO3f
https://dl.doubtnut.com/l/_4pvVOzzbPPdv


116. Find the inverse using elementary row

transformations: 

Watch Video Solution

[2 − 13124311]

117. Find the inverse using elementary row

transformations: 

Watch Video Solution

[112311231]

https://dl.doubtnut.com/l/_dxdTWh6cy86e
https://dl.doubtnut.com/l/_5rM8jTOg4KB0


118. Find the inverse using elementary row

transformations: 

Watch Video Solution

[2 − 144023 − 27]

119. Find the inverse using elementary row

transformations:  

Watch Video Solution

⎡
⎢
⎣

3 0 −1

2 3 0

0 4 1

⎤
⎥
⎦

https://dl.doubtnut.com/l/_9AIJ8JAU0zZf
https://dl.doubtnut.com/l/_NJmvpWZH4h6T


120. Find the inverse using elementary row

transformations: A=

Watch Video Solution

⎡
⎢
⎣

−1 1 2

1 2 3

3 1 1

⎤
⎥
⎦

121. Find the inverse using elementary row

transformations: A=  

Watch Video Solution

⎡
⎢
⎣

−1 1 2

1 2 3

3 1 1

⎤
⎥
⎦

https://dl.doubtnut.com/l/_MGitZDC6KlrK
https://dl.doubtnut.com/l/_zYQbnHSsT1Bs


122. Write the adjoint of the matrix

 .

Watch Video Solution

A = [
−3 4

7 −2
]

123. If  is a square matrix such that

 , where  denotes the identity

matrix of the same order. Then, �nd the value

of  .

Watch Video Solution

A

A(adj A) = 5I I

|A|

https://dl.doubtnut.com/l/_dhFPvYShWdMu
https://dl.doubtnut.com/l/_J3Rtuxzgjpfd
https://dl.doubtnut.com/l/_4vS7EUUcxdI7


124. If  is a square matrix of order 3 such that

 , write the value of  .

Watch Video Solution

A

|A| = 5 |adj A|

125. If  is square matrix of order 3 such that

 , �nd  .

Watch Video Solution

A

|adj A| = 64 |A|

https://dl.doubtnut.com/l/_4vS7EUUcxdI7
https://dl.doubtnut.com/l/_ov0wYB7ESRpe


126. If  is a non-singular square matrix such

that  , �nd 

Watch Video Solution

A

|A| = 10 ∣∣A
− 1∣∣

127. If  are three non-null square

matrices of the same order, write the

condition on  such that

Watch Video Solution

A,  B,  C

A

AB = AC ⇒ B = C.

https://dl.doubtnut.com/l/_GFmzNDmVTh7V
https://dl.doubtnut.com/l/_EtsB7DGlmVIi
https://dl.doubtnut.com/l/_xdAICdLtBBGv


128. If  is a non-singular square matrix such

that  , then �nd  .

Watch Video Solution

A

A− 1 = [
5 3

−2 −1
] (AT )

− 1

129. If  and 

 , �nd 

Watch Video Solution

adj A = [
2 3

4 −1
]

adj B = [
1 −2

−3 1
] adj AB.

https://dl.doubtnut.com/l/_xdAICdLtBBGv
https://dl.doubtnut.com/l/_SaevLfOAsZvQ


130. If A is a symmetric matrix, write whether

 is symmetric or skew-symmetric.

Watch Video Solution

AT

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

 , then write the value of 

Watch Video Solution

|A| = 2 adj(adjA).

https://dl.doubtnut.com/l/_Io6uCLKgwWq3
https://dl.doubtnut.com/l/_hwk04i23nn7W


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

 =3, then �nd the value of 

Watch Video Solution

∣ ∣ A |adj(adjA)|.

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

 , then write the value of 

Watch Video Solution

|A| = 2 adj(adjA).

https://dl.doubtnut.com/l/_fL6901EGsL0Z
https://dl.doubtnut.com/l/_bI2qREHQapul


134. If  is a square matrix, then write the

matrix  .

Watch Video Solution

A

adj(AT ) − (adj A)T

135. Let  be a  square matrix such that

 , where  is the identity

matrix. Write the value of  .

Watch Video Solution

A 3 × 3

A(adj A) = 2I I

|adj A|

https://dl.doubtnut.com/l/_Bvyl8dKVAvNs
https://dl.doubtnut.com/l/_K3xvvj7tttZn


136. If  is a non-singular symmetric matrix,

write whether  is symmetric or skew-

symmetric.

Watch Video Solution

A

A− 1

137. If  and 

 , then �nd the value of 

.

Watch Video Solution

A = [
cos θ sin θ

−sin θ cos θ
]

A(adj A) = [
k 0

0 k
] k

https://dl.doubtnut.com/l/_owJtq4YRVKp2
https://dl.doubtnut.com/l/_SHpR7cZI61cT
https://dl.doubtnut.com/l/_M1OiNUehuarR


138. If  is an invertible matrix such that

 , �nd the value of  .

Watch Video Solution

A

∣∣A
− 1∣∣ = 2 |A|

139. If  is a square matrix such that

 , then write the

value of  .

Watch Video Solution

A

A(adj A) =
⎡
⎢
⎣

5 0 0

0 5 0

0 0 5

⎤
⎥
⎦

|adj A|

https://dl.doubtnut.com/l/_M1OiNUehuarR
https://dl.doubtnut.com/l/_WnQ0xZCZEwxj


140. If  be such that 

 , then �nd the value of  .

Watch Video Solution

A = [
2 3

5 −2
]

A− 1 = k A k

141. Let  be a square matrix such that

 , then write  in terms of

Watch Video Solution

A

A2 − A + I = O A− 1

A.

https://dl.doubtnut.com/l/_hkdyuCG8x8hf
https://dl.doubtnut.com/l/_vrtbDfl0mcDQ


142. If  is the cofactor of the element  of

the determinant  then write

the value of  

Watch Video Solution

Aij aij

⎡
⎢
⎣

2 −3 −7

6 0 4

1 5 7

⎤
⎥
⎦

a32. A32.

143. Find the inverse of the matrix 

.

Watch Video Solution

[
3 −2

−7 5
]

https://dl.doubtnut.com/l/_gkPHg2ytXfKo
https://dl.doubtnut.com/l/_TBjjPeuDKtsa
https://dl.doubtnut.com/l/_KZ2WxtfAwpGS


144. Find the inverse of the matrix

Watch Video Solution

[
cos θ −sin θ

sin θ cos θ
]

145. If ,   

, write  .

Watch Video Solution

A = [
1 −3

2 0
]

adj A

https://dl.doubtnut.com/l/_KZ2WxtfAwpGS
https://dl.doubtnut.com/l/_szwXhCJ0jKFu


146. If  ,  , �nd 

 .

Watch Video Solution

A = [
a b

c d
] B = [

1 0

0 1
]

adj (AB)

147. If  , then �nd  .

Watch Video Solution

A = [
3 1

2 −3
] |adj A|

148. If  

  write  in terms of 

∣
∣
∣
A ∣ = [

2 3

5 −2
]

A− 1 A.

https://dl.doubtnut.com/l/_53ELqfdGUWzD
https://dl.doubtnut.com/l/_SxH3yInihDhE
https://dl.doubtnut.com/l/_FBzgCrVvcMSE


Watch Video Solution

149. Write  for 

Watch Video Solution

A− 1 A = [2513]

150. Use elementary column operation on

applying  

in the following matrix equation :

Watch Video Solution

C2 → C2 + 2C1

[
2 1

2 0
] = [

3 1

2 0
][

1 0

−1 1
]

https://dl.doubtnut.com/l/_FBzgCrVvcMSE
https://dl.doubtnut.com/l/_0WeGu0sqrpgd
https://dl.doubtnut.com/l/_5qOnUlMZYJNF


151. If  is an invertible matrix, then which of

the following is not true 

(b)  (c)  (d)

Watch Video Solution

A

(A2)
− 1

= (A− 1)
2

∣∣A
− 1∣∣ = |A|

− 1 (AT )
− 1

= (A− 1)
T

|A| ≠ 0

152. If  is an invertible matrix of order 3, then

which of the following is not true (a)

 (b)  (c) If 

 , then  , where  and  are

A

|adj A| = |A|
2 (A− 1)

− 1
= A

BA = CA B ≠ C B C

https://dl.doubtnut.com/l/_5qOnUlMZYJNF
https://dl.doubtnut.com/l/_7u6VIiGk9x3a
https://dl.doubtnut.com/l/_QOZ9U0FgkkTp


square matrices of order 3 (d)

 , where 

and 

Watch Video Solution

(AB) − 1 = B− 1A− 1 B = ([bij])3 × 3

|B| ≠ 0

153. If  ,  , then 

 (a) is a skew-symmetric matrix (b) 

 (c) does not exist (d) none of

these

Watch Video Solution

A = [
3 4

2 4
] B = [

−2 −2

0 −1
]

(A + B)
− 1

A− 1 + B− 1

https://dl.doubtnut.com/l/_QOZ9U0FgkkTp
https://dl.doubtnut.com/l/_gdkCFkUhIjQ1
https://dl.doubtnut.com/l/_02k0YVAxv1pW


154. If  , then  is 

 (b)  (c)  (d) 

Watch Video Solution

A = [
a b

c d
] adj A

[
−d −b

−c a
] [

d −b

−c a
] [

d b

c a
]

[
d c

b a
]

155. If  is a singular matrix, then adj  is a.

singular b. non singular c. symmetric d. not

de�ned

Watch Video Solution

A A

https://dl.doubtnut.com/l/_02k0YVAxv1pW
https://dl.doubtnut.com/l/_8U14n04vSNvL
https://dl.doubtnut.com/l/_z3Px7Uv3aRbV


156. If A, B are two  non-singular

matrices, then (1) AB is non-singular (2) AB is

singular (3)  (4) 

does not exist

Watch Video Solution

n × n

(AB) − 1 = A− 1B− 1 (AB) − 1

157. If  

, then the value of  is  (b)  (c) 

(d) 

Watch Video Solution

A =
⎡
⎢
⎣

a 0 0

0 a 0

0 0 a

⎤
⎥
⎦

|adj A| a27 a9 a6

a2

https://dl.doubtnut.com/l/_z3Px7Uv3aRbV
https://dl.doubtnut.com/l/_y2BL7Onve2hu


158. If  , then 

 is  (b)  (c)  (d) 14

Watch Video Solution

A =
⎡
⎢
⎣

1 2 −1

−1 1 2

2 −1 1

⎤
⎥
⎦

det(adj (adj A)) 144 143 142

159. If B is a non-singular matrix and A is a

square matrix, then  is equal to

(A)  (B)  (C)  (D) 

Watch Video Solution

det(B− 1AB)

det(A− 1) det(B− 1) det(A)

det(B)

https://dl.doubtnut.com/l/_y2BL7Onve2hu
https://dl.doubtnut.com/l/_2ljJlr9r7XJt
https://dl.doubtnut.com/l/_krl7KSuKpuCJ


160. For any  matrix, if 

 , then  is equal to

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

Watch Video Solution

2 × 2

A (adj A) = [100010] |A|

161. If  such that  for 

, then  is equal to

Watch Video Solution

A5 = O An ≠ I

1 ≤ n ≤ 4 (I − A) − 1

https://dl.doubtnut.com/l/_krl7KSuKpuCJ
https://dl.doubtnut.com/l/_QaqguWYW4Acd
https://dl.doubtnut.com/l/_ApMKiljc3vZi


162. If  satis�es the equation

 , then  exists if 

 (b)  (c)  (d) 

Watch Video Solution

A

x3 − 5x2 + 4x + λ = 0 A− 1

λ ≠ 1 λ ≠ 2 λ ≠ − 1 λ ≠ 0

163. If for the matrix  , then 

  (b)  (c)  (d) none of these

Watch Video Solution

A,  A3 = I

A− 1 = A2 A3 A

https://dl.doubtnut.com/l/_cicRfVl6s3d6
https://dl.doubtnut.com/l/_WEHmNz0i1hZp


164. If  are two square matrices such

that  is equal

to  b.  c.  d. 

Watch Video Solution

AandB

B = − A− 1BA, then(A + B)2

A2 + B2 O A2 + 2AB + B2 A + B

165. If  , then  

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

Watch Video Solution

A =
⎡
⎢
⎣

2 0 0

0 2 0

0 0 2

⎤
⎥
⎦

A5 =

5A 10A 16A 32A

https://dl.doubtnut.com/l/_n0qN4l7DrNbY
https://dl.doubtnut.com/l/_pfdmTd1WCtlo
https://dl.doubtnut.com/l/_uPTM18OUiiDU


166. For non-singular square matrix

 of the same order 

  (b) 

 (c)  (d) 

Watch Video Solution

A,  B and C

(AB− 1C)
− 1

= A− 1BC − 1

C − 1B− 1A− 1 CBA− 1 C − 1 B A− 1

167. The matrix  is a singular

matrix, if the value of  is (a) -3 (b) 3 (c) 0 (d)

non-existent

Watch Video Solution

⎡
⎢
⎣

5 10 3

−2 −4 6

−1 −2 b

⎤
⎥
⎦

b

https://dl.doubtnut.com/l/_uPTM18OUiiDU
https://dl.doubtnut.com/l/_IHw7kZ2mX8EX


168. If  is a matrix of order 3 and  ,

then  (a) 1 (b) 2 (c)  (d) 

Watch Video Solution

A |A| = 8

|adj A| = 23 26

169. If , then the inverse of A

is: (A)  (B)  (C)  (D) 

Watch Video Solution

A2 − A + I = 0

A + I A A − I I − A

https://dl.doubtnut.com/l/_IHw7kZ2mX8EX
https://dl.doubtnut.com/l/_2X9rWLagps6k
https://dl.doubtnut.com/l/_NaAVb1JxdbIq


170. If  and  are invertible matrices, which

of the following statement is not correct.

 (b) 

(c)  (d) 

Watch Video Solution

A B

adj A = |A|A− 1 det(A− 1) = (det A) − 1

(A + B) − 1 = A− 1 + B− 1

(AB) − 1 = B− 1A− 1

171. If A is a square matrix such that ,

then  is equal to (i) I (ii) 0 (iii) A (iv) I+A

Watch Video Solution

A2 = I

A− 1

https://dl.doubtnut.com/l/_vWBXYL7Vj0Lc
https://dl.doubtnut.com/l/_dL1DxOyJemGU


172. Let  and  and

 be a matrix such that  , then  is

equal to  (b)  (c) 

 (d) none of these

Watch Video Solution

A = [
1 2

3 −5
] B = [

1 0

0 2
]

X A = BX X

[
2 4

3 −5
]

1

2
[

−2 4

3 5
]

1

2

[
2 4

3 −5
]

173. If  , show that 

Watch Video Solution

A = [
2 3

5 −2
]

A− 1 = A.
1

19

https://dl.doubtnut.com/l/_dL1DxOyJemGU
https://dl.doubtnut.com/l/_AF0d8303bUm6
https://dl.doubtnut.com/l/_8ubxuGracf5l


174. If  satis�es 

 , then  (a) 3 (b) 0 (c) -3 (d) 1

Watch Video Solution

A =
⎡
⎢
⎣

1 2 2

2 1 −2

x 2 y

⎤
⎥
⎦

1

3

ATA = I x + y =

175. If a matrix  is such that

, then  is equal

to

Watch Video Solution

A

3A3 + 2A2 + 5A + I = 0 A− 1

https://dl.doubtnut.com/l/_8ubxuGracf5l
https://dl.doubtnut.com/l/_FlcZbj8KMAsv
https://dl.doubtnut.com/l/_q57VJYIMqTGr
https://dl.doubtnut.com/l/_RIonhPOaJSMS


176. If A is an invertible matrix of order 2, then

det is equal to(a) det (A) (B)  (C)

1 (D) 0

Watch Video Solution

(A− 1)
1

det(A)

177. If  , then   , if

 is an even natural number (b)  , if 

is an odd natural number (c)  ,

if  (d) none of these

Watch Video Solution

A = [
2 −1

3 −2
] An = [

1 0

0 1
]

n [
1 0

0 1
] n

[ − 1, 0), (0, 1)]

n ∈ N

https://dl.doubtnut.com/l/_RIonhPOaJSMS
https://dl.doubtnut.com/l/_P28rRvmin1nB


Question

178. If  are non-zero real numbers, then

the inverse of the matrix  , is 

 (b) 

 (c) 

(d) 

Watch Video Solution

x,  y,  z

A =
⎡
⎢
⎣

x 0 0

0 y 0

0 0 z

⎤
⎥
⎦

[x− 1000y− 1000z − 1]

xyz[x− 1000y− 1000z − 1] [x000y000z]
1

xyz

[100010001]
1

xyz

https://dl.doubtnut.com/l/_P28rRvmin1nB
https://dl.doubtnut.com/l/_cJYX3tJdTrNl


1. A matrix  is equal

to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A = [
2 5

−11 7
], (abjA)'

[
−2 −5

11 −7
]

[
7 5

11 2
]

[
7 11

−5 2
]

[
7 −5

11 2
]

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


Others

1. If  is the determinant of a square matrix 

of order  , then the determinant of its adjoint

is  (b)  (c)  (d) 

View Text Solution

d A

n

dn dn− 1 dn+ 1 d

2. If

  , then  (b) 

[1 − tan θ tan θ1][1 tan θ − tan θ1] − 1 = [a − b

b a] a = 1,   b = 1

https://dl.doubtnut.com/l/_a39OyeTAnmQT
https://dl.doubtnut.com/l/_hjL8DeLOKj79


 (c) 

 (d) none of these

View Text Solution

a = cos 2 θ,   b = sin 2 θ

a = sin 2 θ,   b = cos 2θ

3. If A=  , then 

equals  (b)  (c)  (d) none of these

View Text Solution

⎡
⎢
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1 0 1

0 0 1

a b 2

⎤
⎥
⎦

aI + bA + 2A2

A A ab A
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